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Strings 2024 @ CERN

STRING COMPACTIFICATIONS
FROM TOP TO BOTTOM

M
<latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit>



The simplest solutions (vacua) 
of string theory are 10-

dimensional Minkowski  R9,1
<latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit>

(+ 11d M theory on   )R10,1
<latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit>



The simplest solutions (vacua) 
of string theory are 10-

dimensional Minkowski  R9,1
<latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit>

But there are more, obtained 
via compactification 

(+ 11d M theory on   )R10,1
<latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit>



The simplest solutions (vacua) 
of string theory are 10-

dimensional Minkowski  R9,1
<latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit>

But there are more, obtained 
via compactification 

(+ 11d M theory on   )R10,1
<latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit>

R9,1 ! R9�d,1 ⇥Md
<latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit><latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit><latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit><latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit>

!
<latexit sha1_base64="/r54TmR1G4ogc9VbJ6mKF/V+waw=">AAACAXicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CE5VnS+rONTzj7r7gyKolR8Ay3UdIiWL6HkT7gEFyRhqtmdWe3uhJng2rjul7Oyura+sVnaKm/v7O7tVw4OW1rmimGTSSFVJ6QaBU+xabgR2MkU0iQU2A6HN1O9/YBKc5nem1GGQUIHKY84o8a2/K7ig9hQpeRjr1J1a+4MZJl4BalCgUav8t3tS5YnmBomqNa+52YmGFNlOBM4KXdzjRllQzpA39KUJqiD8ezkCTmNpCImRjKr/3rHNNF6lITWk1AT60Vt2vxP83MTXQVjnma5wZRZi9WiXBAjyfRz0ucKmREjSyhT3F5JWEwVZcbmM7dF23di7E/KNhNvMYFl0jqveW7Nu7uo1q+LdEpwDCdwBh5cQh1uoQFNYCDhGV7g1Xly3px35+PXuuIUM0cwB+fzB5jAl/s=</latexit><latexit sha1_base64="/r54TmR1G4ogc9VbJ6mKF/V+waw=">AAACAXicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CE5VnS+rONTzj7r7gyKolR8Ay3UdIiWL6HkT7gEFyRhqtmdWe3uhJng2rjul7Oyura+sVnaKm/v7O7tVw4OW1rmimGTSSFVJ6QaBU+xabgR2MkU0iQU2A6HN1O9/YBKc5nem1GGQUIHKY84o8a2/K7ig9hQpeRjr1J1a+4MZJl4BalCgUav8t3tS5YnmBomqNa+52YmGFNlOBM4KXdzjRllQzpA39KUJqiD8ezkCTmNpCImRjKr/3rHNNF6lITWk1AT60Vt2vxP83MTXQVjnma5wZRZi9WiXBAjyfRz0ucKmREjSyhT3F5JWEwVZcbmM7dF23di7E/KNhNvMYFl0jqveW7Nu7uo1q+LdEpwDCdwBh5cQh1uoQFNYCDhGV7g1Xly3px35+PXuuIUM0cwB+fzB5jAl/s=</latexit><latexit sha1_base64="/r54TmR1G4ogc9VbJ6mKF/V+waw=">AAACAXicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CE5VnS+rONTzj7r7gyKolR8Ay3UdIiWL6HkT7gEFyRhqtmdWe3uhJng2rjul7Oyura+sVnaKm/v7O7tVw4OW1rmimGTSSFVJ6QaBU+xabgR2MkU0iQU2A6HN1O9/YBKc5nem1GGQUIHKY84o8a2/K7ig9hQpeRjr1J1a+4MZJl4BalCgUav8t3tS5YnmBomqNa+52YmGFNlOBM4KXdzjRllQzpA39KUJqiD8ezkCTmNpCImRjKr/3rHNNF6lITWk1AT60Vt2vxP83MTXQVjnma5wZRZi9WiXBAjyfRz0ucKmREjSyhT3F5JWEwVZcbmM7dF23di7E/KNhNvMYFl0jqveW7Nu7uo1q+LdEpwDCdwBh5cQh1uoQFNYCDhGV7g1Xly3px35+PXuuIUM0cwB+fzB5jAl/s=</latexit><latexit sha1_base64="/r54TmR1G4ogc9VbJ6mKF/V+waw=">AAACAXicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CE5VnS+rONTzj7r7gyKolR8Ay3UdIiWL6HkT7gEFyRhqtmdWe3uhJng2rjul7Oyura+sVnaKm/v7O7tVw4OW1rmimGTSSFVJ6QaBU+xabgR2MkU0iQU2A6HN1O9/YBKc5nem1GGQUIHKY84o8a2/K7ig9hQpeRjr1J1a+4MZJl4BalCgUav8t3tS5YnmBomqNa+52YmGFNlOBM4KXdzjRllQzpA39KUJqiD8ezkCTmNpCImRjKr/3rHNNF6lITWk1AT60Vt2vxP83MTXQVjnma5wZRZi9WiXBAjyfRz0ucKmREjSyhT3F5JWEwVZcbmM7dF23di7E/KNhNvMYFl0jqveW7Nu7uo1q+LdEpwDCdwBh5cQh1uoQFNYCDhGV7g1Xly3px35+PXuuIUM0cwB+fzB5jAl/s=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>



The simplest solutions (vacua) 
of string theory are 10-

dimensional Minkowski  R9,1
<latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit>

But there are more, obtained 
via compactification 

(+ 11d M theory on   )R10,1
<latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit>

R9,1 ! R9�d,1 ⇥Md
<latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit><latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit><latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit><latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit>

Compactification manifold

!
<latexit sha1_base64="/r54TmR1G4ogc9VbJ6mKF/V+waw=">AAACAXicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CE5VnS+rONTzj7r7gyKolR8Ay3UdIiWL6HkT7gEFyRhqtmdWe3uhJng2rjul7Oyura+sVnaKm/v7O7tVw4OW1rmimGTSSFVJ6QaBU+xabgR2MkU0iQU2A6HN1O9/YBKc5nem1GGQUIHKY84o8a2/K7ig9hQpeRjr1J1a+4MZJl4BalCgUav8t3tS5YnmBomqNa+52YmGFNlOBM4KXdzjRllQzpA39KUJqiD8ezkCTmNpCImRjKr/3rHNNF6lITWk1AT60Vt2vxP83MTXQVjnma5wZRZi9WiXBAjyfRz0ucKmREjSyhT3F5JWEwVZcbmM7dF23di7E/KNhNvMYFl0jqveW7Nu7uo1q+LdEpwDCdwBh5cQh1uoQFNYCDhGV7g1Xly3px35+PXuuIUM0cwB+fzB5jAl/s=</latexit><latexit sha1_base64="/r54TmR1G4ogc9VbJ6mKF/V+waw=">AAACAXicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CE5VnS+rONTzj7r7gyKolR8Ay3UdIiWL6HkT7gEFyRhqtmdWe3uhJng2rjul7Oyura+sVnaKm/v7O7tVw4OW1rmimGTSSFVJ6QaBU+xabgR2MkU0iQU2A6HN1O9/YBKc5nem1GGQUIHKY84o8a2/K7ig9hQpeRjr1J1a+4MZJl4BalCgUav8t3tS5YnmBomqNa+52YmGFNlOBM4KXdzjRllQzpA39KUJqiD8ezkCTmNpCImRjKr/3rHNNF6lITWk1AT60Vt2vxP83MTXQVjnma5wZRZi9WiXBAjyfRz0ucKmREjSyhT3F5JWEwVZcbmM7dF23di7E/KNhNvMYFl0jqveW7Nu7uo1q+LdEpwDCdwBh5cQh1uoQFNYCDhGV7g1Xly3px35+PXuuIUM0cwB+fzB5jAl/s=</latexit><latexit sha1_base64="/r54TmR1G4ogc9VbJ6mKF/V+waw=">AAACAXicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CE5VnS+rONTzj7r7gyKolR8Ay3UdIiWL6HkT7gEFyRhqtmdWe3uhJng2rjul7Oyura+sVnaKm/v7O7tVw4OW1rmimGTSSFVJ6QaBU+xabgR2MkU0iQU2A6HN1O9/YBKc5nem1GGQUIHKY84o8a2/K7ig9hQpeRjr1J1a+4MZJl4BalCgUav8t3tS5YnmBomqNa+52YmGFNlOBM4KXdzjRllQzpA39KUJqiD8ezkCTmNpCImRjKr/3rHNNF6lITWk1AT60Vt2vxP83MTXQVjnma5wZRZi9WiXBAjyfRz0ucKmREjSyhT3F5JWEwVZcbmM7dF23di7E/KNhNvMYFl0jqveW7Nu7uo1q+LdEpwDCdwBh5cQh1uoQFNYCDhGV7g1Xly3px35+PXuuIUM0cwB+fzB5jAl/s=</latexit><latexit sha1_base64="/r54TmR1G4ogc9VbJ6mKF/V+waw=">AAACAXicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CE5VnS+rONTzj7r7gyKolR8Ay3UdIiWL6HkT7gEFyRhqtmdWe3uhJng2rjul7Oyura+sVnaKm/v7O7tVw4OW1rmimGTSSFVJ6QaBU+xabgR2MkU0iQU2A6HN1O9/YBKc5nem1GGQUIHKY84o8a2/K7ig9hQpeRjr1J1a+4MZJl4BalCgUav8t3tS5YnmBomqNa+52YmGFNlOBM4KXdzjRllQzpA39KUJqiD8ezkCTmNpCImRjKr/3rHNNF6lITWk1AT60Vt2vxP83MTXQVjnma5wZRZi9WiXBAjyfRz0ucKmREjSyhT3F5JWEwVZcbmM7dF23di7E/KNhNvMYFl0jqveW7Nu7uo1q+LdEpwDCdwBh5cQh1uoQFNYCDhGV7g1Xly3px35+PXuuIUM0cwB+fzB5jAl/s=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>



The simplest solutions (vacua) 
of string theory are 10-

dimensional Minkowski  R9,1
<latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit><latexit sha1_base64="UJEM8cnfp+yeL2kJoysSVZ33HgQ=">AAACCHicbVC7TsNAEFzzDOFloKSxiJAoUGQjJKCLoKEMiDykxETnyzo+5fzQ3TlSZPkH+AZaqOkQLX9ByZ9wDilIwlSzO7O6ufESzqSy7S9jaXlldW29tFHe3Nre2TX39psyTgXFBo15LNoekchZhA3FFMd2IpCEHseWN7wp9NYIhWRx9KDGCbohGUTMZ5QoveqZZjckKvC87D5/zK5OnbxnVuyqPYG1SJwpqcAU9Z753e3HNA0xUpQTKTuOnSg3I0IxyjEvd1OJCaFDMsCOphEJUbrZJHluHfuxsFSA1mT+681IKOU49LSnSCjntWL5n9ZJlX/pZixKUoUR1Rat+Sm3VGwVBVh9JpAqPtaEUMF0SosGRBCqdE0zr0j9nQD7eVl34sw3sEiaZ1XHrjp355Xa9bSdEhzCEZyAAxdQg1uoQwMojOAZXuDVeDLejHfj49e6ZExvDmAGxucPBvSZuQ==</latexit>

But there are more, obtained 
via compactification 

(+ 11d M theory on   )R10,1
<latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit><latexit sha1_base64="HxTflU1abzKno5nXjXlJKAXSeH0=">AAACCXicbVC7TsMwFHV4lvJKYWSxqJAYUBUjJBgrWBgLog+pDZXj3jRWnYdsB1RF+QK+gRVmNsTKVzDyJzilA20507n3nCsfHy8RXGnH+bKWlldW19ZLG+XNre2dXbuy11JxKhk0WSxi2fGoAsEjaGquBXQSCTT0BLS90VWhtx9AKh5Hd3qcgBvSYcR9zqg2q75d6YVUB56X3eb3GXFOSN63q07NmQAvEjIlVTRFo29/9wYxS0OINBNUqS5xEu1mVGrOBOTlXqogoWxEh9A1NKIhKDebRM/xkR9LrAPAk/mvN6OhUuPQM54ioprXiuV/WjfV/oWb8ShJNUTMWIzmpwLrGBcN4AGXwLQYG0KZ5CYlZgGVlGnT08wrynwngEFeNp2Q+QYWSeu0RpwauTmr1i+n7ZTQATpEx4igc1RH16iBmoihR/SMXtCr9WS9We/Wx691yZre7KMZWJ8/cLKZ6w==</latexit>

R9,1 ! R9�d,1 ⇥Md
<latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit><latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit><latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit><latexit sha1_base64="e6Beh5dVRx5XP8eWU56x3HFVH8c="></latexit>

Compactification manifold

Can be (geometric)
or small (stringy)

Solves the ST equations of 
motion

!
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It is not just important: It is also hard.

This is why there is still much we do not know, 
even after all these years.

The Landscape of stringy solutions is vast.

Different manifolds,
different fluxes, sizes…
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And finally, you are hearing about it because there has been 
recent progress.

By combining top-down 
constructions

and bottom-up consistency 
conditions (Swampland constraints)

that also act as guiding 
principles

New branes New vacua

No global symmetries

Completeness Principle
Causality
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In a few (and still (very) supersymmetric) cases

String universality not 
achieved

String universality achieved; no room 
for EFT’s not part of String Theory 

EFT’s 
from ST

Inconsistent EFT’sInconsistent EFT’s

EFT’s 
from ST

we have achieved String Universality 

i.e. an exact match between top-down string constructions and 
bottom-up consistency principles

[Adams De Wolfe Taylor  ’10]

(a.k.a. String Lamppost Principle)

“String theory is the only game in town”
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32 Q’s

4 Q’s

Recap

16 Q’s

8 Q’s
0 Q’s

11d
9d
8d
7d
6d
5d
4d

(32 = maximum number) 

Will also point out open questions along the way
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32 supercharges

With this much SUSY, there is a single multiplet 
containing massless fields: Gravity multiplet

Low energy SUGRA fixed by 
consistency

d<10: Toroidal compactification of these

So string universality is 
automatic/boring @ low 

energies)

E.g. for flat space in 10d, we got the star
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Things are more interesting if we also ask about gauged 
supergravities 

(i.e. so the R-symmetry is partly gauged; they have AdS vacuum or running solutions)

Some examples are realized in the string landscape: 

Maximal 5d supergravity (truncation of IIB on  )AdS5 ⇥ S5
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10d massive IIA with Roman’s mass   mR
<latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="nlR8G7A3ZP+/2iz33RUkQ8uEqKE=">AAAB7nicbZA7TwJBFIXv+kRERVubicTEiuzaaGliY4kPHglsyOxwFybM7G5m7pqQDT/BVms74z+y9J84IIWApzpzz0nm3i/KlLTk+1/exubW9s5uaa+8Xzk4PKoeV1o2zY3ApkhVajoRt6hkgk2SpLCTGeQ6UtiOxrezvP2Mxso0eaJJhqHmw0TGUnByo0fdf+hXa37dn4utm2BharBQo1/97g1SkWtMSChubTfwMwoLbkgKhdNyL7eYcTHmQ+w6m3CNNizmq07ZeZwaRiNk8/ffbsG1tRMduY7mNLKr2Wz4X9bNKb4OC5lkOWEiXMVlca4YpWx2MRtIg4LUxBkujHRbMjHihgtyXJZ+se6cEQ6mZcckWCWwblqX9cCvB/c+lOAUzuACAriCG7iDBjRBwBBe4BXevMJ79z5+6W14C4wnsCTv8wdrG5LA</latexit><latexit sha1_base64="nlR8G7A3ZP+/2iz33RUkQ8uEqKE=">AAAB7nicbZA7TwJBFIXv+kRERVubicTEiuzaaGliY4kPHglsyOxwFybM7G5m7pqQDT/BVms74z+y9J84IIWApzpzz0nm3i/KlLTk+1/exubW9s5uaa+8Xzk4PKoeV1o2zY3ApkhVajoRt6hkgk2SpLCTGeQ6UtiOxrezvP2Mxso0eaJJhqHmw0TGUnByo0fdf+hXa37dn4utm2BharBQo1/97g1SkWtMSChubTfwMwoLbkgKhdNyL7eYcTHmQ+w6m3CNNizmq07ZeZwaRiNk8/ffbsG1tRMduY7mNLKr2Wz4X9bNKb4OC5lkOWEiXMVlca4YpWx2MRtIg4LUxBkujHRbMjHihgtyXJZ+se6cEQ6mZcckWCWwblqX9cCvB/c+lOAUzuACAriCG7iDBjRBwBBe4BXevMJ79z5+6W14C4wnsCTv8wdrG5LA</latexit><latexit sha1_base64="EvPrPDXw+Ygyuh1RyEmMTuiJ1R0=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQyPPKTEis6XdXzKnW3dnZEiK59ACzUdouVrKPkTLsEFSZhqdmdWuztBKrg2rvvllNbWNza3ytuVnd29/YPq4VFbJ5li2GKJSFQ3oBoFj7FluBHYTRVSGQjsBOObmd55QqV5Ej+aSYq+pKOYh5xRY1sPcnA/qNbcujsHWSVeQWpQoDmofveHCcskxoYJqnXPc1Pj51QZzgROK/1MY0rZmI6wZ2lMJWo/n586JWdhooiJkMzrv96cSq0nMrAeSU2kl7VZ8z+tl5nwys95nGYGY2YtVgszQUxCZh+TIVfIjJhYQpni9krCIqooMzaXhS3avhPhcFqxmXjLCayS9kXdc+venVtrXBfplOEETuEcPLiEBtxCE1rAYATP8AKvTu68Oe/Ox6+15BQzx7AA5/MHzEeUIA==</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit>



Things are more interesting if we also ask about gauged 
supergravities 

(i.e. so the R-symmetry is partly gauged; they have AdS vacuum or running solutions)

Some examples are realized in the string landscape: 

Maximal 5d supergravity (truncation of IIB on  )AdS5 ⇥ S5
<latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit>

We can ask about massive states
[Alday, Chester ’22,MM, Vafa, Rocek ’22, Perlmutter ’24]

10d massive IIA with Roman’s mass   mR
<latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="nlR8G7A3ZP+/2iz33RUkQ8uEqKE=">AAAB7nicbZA7TwJBFIXv+kRERVubicTEiuzaaGliY4kPHglsyOxwFybM7G5m7pqQDT/BVms74z+y9J84IIWApzpzz0nm3i/KlLTk+1/exubW9s5uaa+8Xzk4PKoeV1o2zY3ApkhVajoRt6hkgk2SpLCTGeQ6UtiOxrezvP2Mxso0eaJJhqHmw0TGUnByo0fdf+hXa37dn4utm2BharBQo1/97g1SkWtMSChubTfwMwoLbkgKhdNyL7eYcTHmQ+w6m3CNNizmq07ZeZwaRiNk8/ffbsG1tRMduY7mNLKr2Wz4X9bNKb4OC5lkOWEiXMVlca4YpWx2MRtIg4LUxBkujHRbMjHihgtyXJZ+se6cEQ6mZcckWCWwblqX9cCvB/c+lOAUzuACAriCG7iDBjRBwBBe4BXevMJ79z5+6W14C4wnsCTv8wdrG5LA</latexit><latexit sha1_base64="nlR8G7A3ZP+/2iz33RUkQ8uEqKE=">AAAB7nicbZA7TwJBFIXv+kRERVubicTEiuzaaGliY4kPHglsyOxwFybM7G5m7pqQDT/BVms74z+y9J84IIWApzpzz0nm3i/KlLTk+1/exubW9s5uaa+8Xzk4PKoeV1o2zY3ApkhVajoRt6hkgk2SpLCTGeQ6UtiOxrezvP2Mxso0eaJJhqHmw0TGUnByo0fdf+hXa37dn4utm2BharBQo1/97g1SkWtMSChubTfwMwoLbkgKhdNyL7eYcTHmQ+w6m3CNNizmq07ZeZwaRiNk8/ffbsG1tRMduY7mNLKr2Wz4X9bNKb4OC5lkOWEiXMVlca4YpWx2MRtIg4LUxBkujHRbMjHihgtyXJZ+se6cEQ6mZcckWCWwblqX9cCvB/c+lOAUzuACAriCG7iDBjRBwBBe4BXevMJ79z5+6W14C4wnsCTv8wdrG5LA</latexit><latexit sha1_base64="EvPrPDXw+Ygyuh1RyEmMTuiJ1R0=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQyPPKTEis6XdXzKnW3dnZEiK59ACzUdouVrKPkTLsEFSZhqdmdWuztBKrg2rvvllNbWNza3ytuVnd29/YPq4VFbJ5li2GKJSFQ3oBoFj7FluBHYTRVSGQjsBOObmd55QqV5Ej+aSYq+pKOYh5xRY1sPcnA/qNbcujsHWSVeQWpQoDmofveHCcskxoYJqnXPc1Pj51QZzgROK/1MY0rZmI6wZ2lMJWo/n586JWdhooiJkMzrv96cSq0nMrAeSU2kl7VZ8z+tl5nwys95nGYGY2YtVgszQUxCZh+TIVfIjJhYQpni9krCIqooMzaXhS3avhPhcFqxmXjLCayS9kXdc+venVtrXBfplOEETuEcPLiEBtxCE1rAYATP8AKvTu68Oe/Ox6+15BQzx7AA5/MHzEeUIA==</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit>



Things are more interesting if we also ask about gauged 
supergravities 

(i.e. so the R-symmetry is partly gauged; they have AdS vacuum or running solutions)

Some examples are realized in the string landscape: 

Maximal 5d supergravity

...but some are not?

(truncation of IIB on  )AdS5 ⇥ S5
<latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit>

We can ask about massive states
[Alday, Chester ’22,MM, Vafa, Rocek ’22, Perlmutter ’24]

10d massive IIA with Roman’s mass   mR
<latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="nlR8G7A3ZP+/2iz33RUkQ8uEqKE=">AAAB7nicbZA7TwJBFIXv+kRERVubicTEiuzaaGliY4kPHglsyOxwFybM7G5m7pqQDT/BVms74z+y9J84IIWApzpzz0nm3i/KlLTk+1/exubW9s5uaa+8Xzk4PKoeV1o2zY3ApkhVajoRt6hkgk2SpLCTGeQ6UtiOxrezvP2Mxso0eaJJhqHmw0TGUnByo0fdf+hXa37dn4utm2BharBQo1/97g1SkWtMSChubTfwMwoLbkgKhdNyL7eYcTHmQ+w6m3CNNizmq07ZeZwaRiNk8/ffbsG1tRMduY7mNLKr2Wz4X9bNKb4OC5lkOWEiXMVlca4YpWx2MRtIg4LUxBkujHRbMjHihgtyXJZ+se6cEQ6mZcckWCWwblqX9cCvB/c+lOAUzuACAriCG7iDBjRBwBBe4BXevMJ79z5+6W14C4wnsCTv8wdrG5LA</latexit><latexit sha1_base64="nlR8G7A3ZP+/2iz33RUkQ8uEqKE=">AAAB7nicbZA7TwJBFIXv+kRERVubicTEiuzaaGliY4kPHglsyOxwFybM7G5m7pqQDT/BVms74z+y9J84IIWApzpzz0nm3i/KlLTk+1/exubW9s5uaa+8Xzk4PKoeV1o2zY3ApkhVajoRt6hkgk2SpLCTGeQ6UtiOxrezvP2Mxso0eaJJhqHmw0TGUnByo0fdf+hXa37dn4utm2BharBQo1/97g1SkWtMSChubTfwMwoLbkgKhdNyL7eYcTHmQ+w6m3CNNizmq07ZeZwaRiNk8/ffbsG1tRMduY7mNLKr2Wz4X9bNKb4OC5lkOWEiXMVlca4YpWx2MRtIg4LUxBkujHRbMjHihgtyXJZ+se6cEQ6mZcckWCWwblqX9cCvB/c+lOAUzuACAriCG7iDBjRBwBBe4BXevMJ79z5+6W14C4wnsCTv8wdrG5LA</latexit><latexit sha1_base64="EvPrPDXw+Ygyuh1RyEmMTuiJ1R0=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQyPPKTEis6XdXzKnW3dnZEiK59ACzUdouVrKPkTLsEFSZhqdmdWuztBKrg2rvvllNbWNza3ytuVnd29/YPq4VFbJ5li2GKJSFQ3oBoFj7FluBHYTRVSGQjsBOObmd55QqV5Ej+aSYq+pKOYh5xRY1sPcnA/qNbcujsHWSVeQWpQoDmofveHCcskxoYJqnXPc1Pj51QZzgROK/1MY0rZmI6wZ2lMJWo/n586JWdhooiJkMzrv96cSq0nMrAeSU2kl7VZ8z+tl5nwys95nGYGY2YtVgszQUxCZh+TIVfIjJhYQpni9krCIqooMzaXhS3avhPhcFqxmXjLCayS9kXdc+venVtrXBfplOEETuEcPLiEBtxCE1rAYATP8AKvTu68Oe/Ox6+15BQzx7AA5/MHzEeUIA==</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit>



Things are more interesting if we also ask about gauged 
supergravities 

(i.e. so the R-symmetry is partly gauged; they have AdS vacuum or running solutions)

Some examples are realized in the string landscape: 

Maximal 5d supergravity

...but some are not?

Alternate 10d IIA with mass parameter   and   gauge groupm11
<latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="7OaJ6jh6doHTRPq7yR34cVwglP4=">AAAB8XicbZC9TsMwFIVv+C2lQGFlsaiQmKqYBUYkFsYi0R+pjSrHvWlM7SSyHaQqCs/ACjMb4oEYeRPc0oG2nOn4niP53i/MpDDW97+8jc2t7Z3dyl51v3ZweFQ/rnVMmmuObZ7KVPdCZlCKBNtWWIm9TCNTocRuOLmd5d0n1EakyYOdZhgoNk5EJDizbtRRw4LSclhv+E1/LrJu6MI0YKHWsP49GKU8V5hYLpkxfepnNiiYtoJLLKuD3GDG+ISNse9swhSaoJhvW5LzKNXExkjm77/dgiljpip0HcVsbFaz2fC/rJ/b6DooRJLlFhPuKi6LcklsSmZHk5HQyK2cOsO4Fm5LwmOmGbcOzdIvxp0T46isOiZ0lcC66Vw2qd+k9z5U4BTO4AIoXMEN3EEL2sDhEV7gFd68Z+/d+/ilt+EtMJ7AkrzPH3IMk+M=</latexit><latexit sha1_base64="7OaJ6jh6doHTRPq7yR34cVwglP4=">AAAB8XicbZC9TsMwFIVv+C2lQGFlsaiQmKqYBUYkFsYi0R+pjSrHvWlM7SSyHaQqCs/ACjMb4oEYeRPc0oG2nOn4niP53i/MpDDW97+8jc2t7Z3dyl51v3ZweFQ/rnVMmmuObZ7KVPdCZlCKBNtWWIm9TCNTocRuOLmd5d0n1EakyYOdZhgoNk5EJDizbtRRw4LSclhv+E1/LrJu6MI0YKHWsP49GKU8V5hYLpkxfepnNiiYtoJLLKuD3GDG+ISNse9swhSaoJhvW5LzKNXExkjm77/dgiljpip0HcVsbFaz2fC/rJ/b6DooRJLlFhPuKi6LcklsSmZHk5HQyK2cOsO4Fm5LwmOmGbcOzdIvxp0T46isOiZ0lcC66Vw2qd+k9z5U4BTO4AIoXMEN3EEL2sDhEV7gFd68Z+/d+/ilt+EtMJ7AkrzPH3IMk+M=</latexit><latexit sha1_base64="DfCLpvqj10OWgRhUFfcGd4weuw0=">AAAB/HicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQwSeUiJFZ0v6/jInW3dnZEiK3wDLdR0iJZ/oeRPuAQXJGGq2Z1Z7e4EqeDauO6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdgGoUPMaW4UZgN1VIZSCwE4xvZnrnEZXmSXxvJin6ko5iHnJGjW215SD3vOmgWnPr7hxklXgFqUGB5qD63R8mLJMYGyao1j3PTY2fU2U4Ezit9DONKWVjOsKepTGVqP18fu2UnIWJIiZCMq//enMqtZ7IwHokNZFe1mbN/7ReZsIrP+dxmhmMmbVYLcwEMQmZPU2GXCEzYmIJZYrbKwmLqKLM2GgWtmj7ToTDacVm4i0nsEraF3XPrXt3bq1xXaRThhM4hXPw4BIacAtNaAGDB3iGF3h1npw35935+LWWnGLmGBbgfP4A31CVRg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit>

R
<latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit>

(truncation of IIB on  )AdS5 ⇥ S5
<latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit>

We can ask about massive states
[Alday, Chester ’22,MM, Vafa, Rocek ’22, Perlmutter ’24]

10d massive IIA with Roman’s mass   mR
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[Howe-Lambert-West ’97, see Le Diffon, Sambetlen ’08 for review]



Things are more interesting if we also ask about gauged 
supergravities 

(i.e. so the R-symmetry is partly gauged; they have AdS vacuum or running solutions)

Some examples are realized in the string landscape: 

Maximal 5d supergravity

...but some are not?

Alternate 10d IIA with mass parameter   and   gauge groupm11
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R
<latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit>

(truncation of IIB on  )AdS5 ⇥ S5
<latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit>

We can ask about massive states
[Alday, Chester ’22,MM, Vafa, Rocek ’22, Perlmutter ’24]

10d massive IIA with Roman’s mass   mR
<latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="nlR8G7A3ZP+/2iz33RUkQ8uEqKE=">AAAB7nicbZA7TwJBFIXv+kRERVubicTEiuzaaGliY4kPHglsyOxwFybM7G5m7pqQDT/BVms74z+y9J84IIWApzpzz0nm3i/KlLTk+1/exubW9s5uaa+8Xzk4PKoeV1o2zY3ApkhVajoRt6hkgk2SpLCTGeQ6UtiOxrezvP2Mxso0eaJJhqHmw0TGUnByo0fdf+hXa37dn4utm2BharBQo1/97g1SkWtMSChubTfwMwoLbkgKhdNyL7eYcTHmQ+w6m3CNNizmq07ZeZwaRiNk8/ffbsG1tRMduY7mNLKr2Wz4X9bNKb4OC5lkOWEiXMVlca4YpWx2MRtIg4LUxBkujHRbMjHihgtyXJZ+se6cEQ6mZcckWCWwblqX9cCvB/c+lOAUzuACAriCG7iDBjRBwBBe4BXevMJ79z5+6W14C4wnsCTv8wdrG5LA</latexit><latexit sha1_base64="nlR8G7A3ZP+/2iz33RUkQ8uEqKE=">AAAB7nicbZA7TwJBFIXv+kRERVubicTEiuzaaGliY4kPHglsyOxwFybM7G5m7pqQDT/BVms74z+y9J84IIWApzpzz0nm3i/KlLTk+1/exubW9s5uaa+8Xzk4PKoeV1o2zY3ApkhVajoRt6hkgk2SpLCTGeQ6UtiOxrezvP2Mxso0eaJJhqHmw0TGUnByo0fdf+hXa37dn4utm2BharBQo1/97g1SkWtMSChubTfwMwoLbkgKhdNyL7eYcTHmQ+w6m3CNNizmq07ZeZwaRiNk8/ffbsG1tRMduY7mNLKr2Wz4X9bNKb4OC5lkOWEiXMVlca4YpWx2MRtIg4LUxBkujHRbMjHihgtyXJZ+se6cEQ6mZcckWCWwblqX9cCvB/c+lOAUzuACAriCG7iDBjRBwBBe4BXevMJ79z5+6W14C4wnsCTv8wdrG5LA</latexit><latexit sha1_base64="EvPrPDXw+Ygyuh1RyEmMTuiJ1R0=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQyPPKTEis6XdXzKnW3dnZEiK59ACzUdouVrKPkTLsEFSZhqdmdWuztBKrg2rvvllNbWNza3ytuVnd29/YPq4VFbJ5li2GKJSFQ3oBoFj7FluBHYTRVSGQjsBOObmd55QqV5Ej+aSYq+pKOYh5xRY1sPcnA/qNbcujsHWSVeQWpQoDmofveHCcskxoYJqnXPc1Pj51QZzgROK/1MY0rZmI6wZ2lMJWo/n586JWdhooiJkMzrv96cSq0nMrAeSU2kl7VZ8z+tl5nwys95nGYGY2YtVgszQUxCZh+TIVfIjJhYQpni9krCIqooMzaXhS3avhPhcFqxmXjLCayS9kXdc+venVtrXBfplOEETuEcPLiEBtxCE1rAYATP8AKvTu68Oe/Ox6+15BQzx7AA5/MHzEeUIA==</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit>

[Howe-Lambert-West ’97, see Le Diffon, Sambetlen ’08 for review]

Swampland?
[Banks, Seiberg ’10, Ooguri-Harlow ’18, …]



Things are more interesting if we also ask about gauged 
supergravities 

(i.e. so the R-symmetry is partly gauged; they have AdS vacuum or running solutions)

Some examples are realized in the string landscape: 

Maximal 5d supergravity

...but some are not?

Alternate 10d IIA with mass parameter   and   gauge groupm11
<latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="7OaJ6jh6doHTRPq7yR34cVwglP4=">AAAB8XicbZC9TsMwFIVv+C2lQGFlsaiQmKqYBUYkFsYi0R+pjSrHvWlM7SSyHaQqCs/ACjMb4oEYeRPc0oG2nOn4niP53i/MpDDW97+8jc2t7Z3dyl51v3ZweFQ/rnVMmmuObZ7KVPdCZlCKBNtWWIm9TCNTocRuOLmd5d0n1EakyYOdZhgoNk5EJDizbtRRw4LSclhv+E1/LrJu6MI0YKHWsP49GKU8V5hYLpkxfepnNiiYtoJLLKuD3GDG+ISNse9swhSaoJhvW5LzKNXExkjm77/dgiljpip0HcVsbFaz2fC/rJ/b6DooRJLlFhPuKi6LcklsSmZHk5HQyK2cOsO4Fm5LwmOmGbcOzdIvxp0T46isOiZ0lcC66Vw2qd+k9z5U4BTO4AIoXMEN3EEL2sDhEV7gFd68Z+/d+/ilt+EtMJ7AkrzPH3IMk+M=</latexit><latexit sha1_base64="7OaJ6jh6doHTRPq7yR34cVwglP4=">AAAB8XicbZC9TsMwFIVv+C2lQGFlsaiQmKqYBUYkFsYi0R+pjSrHvWlM7SSyHaQqCs/ACjMb4oEYeRPc0oG2nOn4niP53i/MpDDW97+8jc2t7Z3dyl51v3ZweFQ/rnVMmmuObZ7KVPdCZlCKBNtWWIm9TCNTocRuOLmd5d0n1EakyYOdZhgoNk5EJDizbtRRw4LSclhv+E1/LrJu6MI0YKHWsP49GKU8V5hYLpkxfepnNiiYtoJLLKuD3GDG+ISNse9swhSaoJhvW5LzKNXExkjm77/dgiljpip0HcVsbFaz2fC/rJ/b6DooRJLlFhPuKi6LcklsSmZHk5HQyK2cOsO4Fm5LwmOmGbcOzdIvxp0T46isOiZ0lcC66Vw2qd+k9z5U4BTO4AIoXMEN3EEL2sDhEV7gFd68Z+/d+/ilt+EtMJ7AkrzPH3IMk+M=</latexit><latexit sha1_base64="DfCLpvqj10OWgRhUFfcGd4weuw0=">AAAB/HicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQwSeUiJFZ0v6/jInW3dnZEiK3wDLdR0iJZ/oeRPuAQXJGGq2Z1Z7e4EqeDauO6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdgGoUPMaW4UZgN1VIZSCwE4xvZnrnEZXmSXxvJin6ko5iHnJGjW215SD3vOmgWnPr7hxklXgFqUGB5qD63R8mLJMYGyao1j3PTY2fU2U4Ezit9DONKWVjOsKepTGVqP18fu2UnIWJIiZCMq//enMqtZ7IwHokNZFe1mbN/7ReZsIrP+dxmhmMmbVYLcwEMQmZPU2GXCEzYmIJZYrbKwmLqKLM2GgWtmj7ToTDacVm4i0nsEraF3XPrXt3bq1xXaRThhM4hXPw4BIacAtNaAGDB3iGF3h1npw35935+LWWnGLmGBbgfP4A31CVRg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit>

R
<latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit>

(truncation of IIB on  )AdS5 ⇥ S5
<latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit>

We can ask about massive states
[Alday, Chester ’22,MM, Vafa, Rocek ’22, Perlmutter ’24]

10d massive IIA with Roman’s mass   mR
<latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="nlR8G7A3ZP+/2iz33RUkQ8uEqKE=">AAAB7nicbZA7TwJBFIXv+kRERVubicTEiuzaaGliY4kPHglsyOxwFybM7G5m7pqQDT/BVms74z+y9J84IIWApzpzz0nm3i/KlLTk+1/exubW9s5uaa+8Xzk4PKoeV1o2zY3ApkhVajoRt6hkgk2SpLCTGeQ6UtiOxrezvP2Mxso0eaJJhqHmw0TGUnByo0fdf+hXa37dn4utm2BharBQo1/97g1SkWtMSChubTfwMwoLbkgKhdNyL7eYcTHmQ+w6m3CNNizmq07ZeZwaRiNk8/ffbsG1tRMduY7mNLKr2Wz4X9bNKb4OC5lkOWEiXMVlca4YpWx2MRtIg4LUxBkujHRbMjHihgtyXJZ+se6cEQ6mZcckWCWwblqX9cCvB/c+lOAUzuACAriCG7iDBjRBwBBe4BXevMJ79z5+6W14C4wnsCTv8wdrG5LA</latexit><latexit sha1_base64="nlR8G7A3ZP+/2iz33RUkQ8uEqKE=">AAAB7nicbZA7TwJBFIXv+kRERVubicTEiuzaaGliY4kPHglsyOxwFybM7G5m7pqQDT/BVms74z+y9J84IIWApzpzz0nm3i/KlLTk+1/exubW9s5uaa+8Xzk4PKoeV1o2zY3ApkhVajoRt6hkgk2SpLCTGeQ6UtiOxrezvP2Mxso0eaJJhqHmw0TGUnByo0fdf+hXa37dn4utm2BharBQo1/97g1SkWtMSChubTfwMwoLbkgKhdNyL7eYcTHmQ+w6m3CNNizmq07ZeZwaRiNk8/ffbsG1tRMduY7mNLKr2Wz4X9bNKb4OC5lkOWEiXMVlca4YpWx2MRtIg4LUxBkujHRbMjHihgtyXJZ+se6cEQ6mZcckWCWwblqX9cCvB/c+lOAUzuACAriCG7iDBjRBwBBe4BXevMJ79z5+6W14C4wnsCTv8wdrG5LA</latexit><latexit sha1_base64="EvPrPDXw+Ygyuh1RyEmMTuiJ1R0=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQyPPKTEis6XdXzKnW3dnZEiK59ACzUdouVrKPkTLsEFSZhqdmdWuztBKrg2rvvllNbWNza3ytuVnd29/YPq4VFbJ5li2GKJSFQ3oBoFj7FluBHYTRVSGQjsBOObmd55QqV5Ej+aSYq+pKOYh5xRY1sPcnA/qNbcujsHWSVeQWpQoDmofveHCcskxoYJqnXPc1Pj51QZzgROK/1MY0rZmI6wZ2lMJWo/n586JWdhooiJkMzrv96cSq0nMrAeSU2kl7VZ8z+tl5nwys95nGYGY2YtVgszQUxCZh+TIVfIjJhYQpni9krCIqooMzaXhS3avhPhcFqxmXjLCayS9kXdc+venVtrXBfplOEETuEcPLiEBtxCE1rAYATP8AKvTu68Oe/Ox6+15BQzx7AA5/MHzEeUIA==</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit><latexit sha1_base64="qrQifesdgqE8M1q2+IQf+DKHfg8=">AAAB+XicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjI88pASKzpf1vEpd7Z1d0aKrHwCLdR0iJavoeRPuAQXJGGq2Z1Z7e4EqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUoeIxNw43ATqqQykBgOxjdTPX2EyrNk/jRjFP0JR3GPOSMGtt6kP37fqXq1twZyDLxClKFAo1+5bs3SFgmMTZMUK27npsaP6fKcCZwUu5lGlPKRnSIXUtjKlH7+ezUCTkNE0VMhGRW//XmVGo9loH1SGoivahNm/9p3cyEV37O4zQzGDNrsVqYCWISMv2YDLhCZsTYEsoUt1cSFlFFmbG5zG3R9p0IB5OyzcRbTGCZtM5rnlvz7i6q9esinRIcwwmcgQeXUIdbaEATGAzhGV7g1cmdN+fd+fi1rjjFzBHMwfn8Ac2HlCQ=</latexit>

[Howe-Lambert-West ’97, see Le Diffon, Sambetlen ’08 for review]

Swampland?
[Banks, Seiberg ’10, Ooguri-Harlow ’18, …]

Exotic 6d (4,0) sugra in the Swampland [Hull ’00,Minasian, Strickland-
Constable,Zhang ’20,MM, Tartaglia ’24]



[Hull ’00,Minasian, Strickland-
Constable,Zhang ’20,MM, Tartaglia ’24]

Things are more interesting if we also ask about gauged 
supergravities 

(i.e. so the R-symmetry is partly gauged; they have AdS vacuum or running solutions)

Some examples are realized in the string landscape: 

Maximal 5d supergravity

...but some are not?

Alternate 10d IIA with mass parameter   and   gauge groupm11
<latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="7OaJ6jh6doHTRPq7yR34cVwglP4=">AAAB8XicbZC9TsMwFIVv+C2lQGFlsaiQmKqYBUYkFsYi0R+pjSrHvWlM7SSyHaQqCs/ACjMb4oEYeRPc0oG2nOn4niP53i/MpDDW97+8jc2t7Z3dyl51v3ZweFQ/rnVMmmuObZ7KVPdCZlCKBNtWWIm9TCNTocRuOLmd5d0n1EakyYOdZhgoNk5EJDizbtRRw4LSclhv+E1/LrJu6MI0YKHWsP49GKU8V5hYLpkxfepnNiiYtoJLLKuD3GDG+ISNse9swhSaoJhvW5LzKNXExkjm77/dgiljpip0HcVsbFaz2fC/rJ/b6DooRJLlFhPuKi6LcklsSmZHk5HQyK2cOsO4Fm5LwmOmGbcOzdIvxp0T46isOiZ0lcC66Vw2qd+k9z5U4BTO4AIoXMEN3EEL2sDhEV7gFd68Z+/d+/ilt+EtMJ7AkrzPH3IMk+M=</latexit><latexit sha1_base64="7OaJ6jh6doHTRPq7yR34cVwglP4=">AAAB8XicbZC9TsMwFIVv+C2lQGFlsaiQmKqYBUYkFsYi0R+pjSrHvWlM7SSyHaQqCs/ACjMb4oEYeRPc0oG2nOn4niP53i/MpDDW97+8jc2t7Z3dyl51v3ZweFQ/rnVMmmuObZ7KVPdCZlCKBNtWWIm9TCNTocRuOLmd5d0n1EakyYOdZhgoNk5EJDizbtRRw4LSclhv+E1/LrJu6MI0YKHWsP49GKU8V5hYLpkxfepnNiiYtoJLLKuD3GDG+ISNse9swhSaoJhvW5LzKNXExkjm77/dgiljpip0HcVsbFaz2fC/rJ/b6DooRJLlFhPuKi6LcklsSmZHk5HQyK2cOsO4Fm5LwmOmGbcOzdIvxp0T46isOiZ0lcC66Vw2qd+k9z5U4BTO4AIoXMEN3EEL2sDhEV7gFd68Z+/d+/ilt+EtMJ7AkrzPH3IMk+M=</latexit><latexit sha1_base64="DfCLpvqj10OWgRhUFfcGd4weuw0=">AAAB/HicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQwSeUiJFZ0v6/jInW3dnZEiK3wDLdR0iJZ/oeRPuAQXJGGq2Z1Z7e4EqeDauO6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdgGoUPMaW4UZgN1VIZSCwE4xvZnrnEZXmSXxvJin6ko5iHnJGjW215SD3vOmgWnPr7hxklXgFqUGB5qD63R8mLJMYGyao1j3PTY2fU2U4Ezit9DONKWVjOsKepTGVqP18fu2UnIWJIiZCMq//enMqtZ7IwHokNZFe1mbN/7ReZsIrP+dxmhmMmbVYLcwEMQmZPU2GXCEzYmIJZYrbKwmLqKLM2GgWtmj7ToTDacVm4i0nsEraF3XPrXt3bq1xXaRThhM4hXPw4BIacAtNaAGDB3iGF3h1npw35935+LWWnGLmGBbgfP4A31CVRg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit><latexit sha1_base64="i4EwyOyxMzhvnRzxQvSmNAjZK9Q=">AAAB/HicbVC7TgMxENzjGcIrQEljESFRRWeEBGUEDWWQyENKTpHP2cuZ+B6yfUjRKXwDLdR0iJZ/oeRPcMIVJGGq2Z1Z7e74qRTauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6mertR1RaJPG9GafoRWwYi0BwZmyrFfVzSif9StWtuTOQZUILUoUCjX7luzdIeBZhbLhkWnepmxovZ8oILnFS7mUaU8ZHbIhdS2MWofby2bUTchokipgQyaz+681ZpPU48q0nYibUi9q0+Z/WzUxw5eUiTjODMbcWqwWZJCYh06fJQCjkRo4tYVwJeyXhIVOMGxvN3BZt3wlxMCnbTOhiAsukdV6jbo3eXVTr10U6JTiGEzgDCpdQh1toQBM4PMAzvMCr8+S8Oe/Ox691xSlmjmAOzucP4JCVSg==</latexit>

R
<latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit><latexit sha1_base64="9EdnljGFKJZ4Sixon6CVzF5F9T4=">AAACAHicbVC7TsNAEFyHVwivACWNRYREFdkICcoIGsqAyEMkVnS+rJNTzmfr7owUWW74Blqo6RAtf0LJn3AOLkjCVHM7c9rZ8WPOlHacL6u0srq2vlHerGxt7+zuVfcP2ipKJMUWjXgkuz5RyJnAlmaaYzeWSEKfY8efXOd65xGlYpG419MYvZCMBAsYJdqMHvoh0WPfT++yQbXm1J0Z7GXiFqQGBZqD6nd/GNEkRKEpJ0r1XCfWXkqkZpRjVuknCmNCJ2SEPUMFCVF56SxxZp8EkbT1GO3Z+683JaFS09A3njybWtTy4X9aL9HBpZcyEScaBTUWowUJt3Vk54fbQyaRaj41hFDJTEqbjokkVJt65rYoc84Yh1nFdOIuNrBM2md116m7t+e1xlXRThmO4BhOwYULaMANNKEFFAQ8wwu8Wk/Wm/VuffxaS1bx5xDmYH3+AIrWl2A=</latexit>

(truncation of IIB on  )AdS5 ⇥ S5
<latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit><latexit sha1_base64="Xr9YmpC3vn3bFvYVO0UnQst94Yw=">AAACB3icbVC7TsNAEDzzDOERAyXNiQiJKrIREZQBGsqgkIeUGOt8XsennB+6OyNFVj6Ab6CFmg7R8hmU/AmX4IIkTDW7M6vdHS/lTCrL+jJWVtfWNzZLW+Xtnd29irl/0JFJJii0acIT0fOIBM5iaCumOPRSASTyOHS90c1U7z6CkCyJ79U4BSciw5gFjBKlW65ZufJbbn2gWAQStx7qrlm1atYMeJnYBamiAk3X/B74Cc0iiBXlRMq+baXKyYlQjHKYlAeZhJTQERlCX9OY6EVOPjt8gk+CRGAVAp7Vf705iaQcR572RESFclGbNv/T+pkKLp2cxWmmIKbaorUg41glePo/9pkAqvhYE0IF01diGhJBqNIpzW2R+p0Q/ElZZ2IvJrBMOmc126rZd+fVxnWRTgkdoWN0imx0gRroFjVRG1GUoWf0gl6NJ+PNeDc+fq0rRjFziOZgfP4AXIiYvw==</latexit>

We can ask about massive states
[Alday, Chester ’22,MM, Vafa, Rocek ’22, Perlmutter ’24]

10d massive IIA with Roman’s mass   mR
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[Howe-Lambert-West ’97, see Le Diffon, Sambetlen ’08 for review]

Swampland?
[Banks, Seiberg ’10, Ooguri-Harlow ’18, …]

Exotic 6d (4,0) sugra in the Swampland 
See L. Z

apata’s p
oste

r!

See C. L
as H

eras’s
 poste

r!
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We can also ask about higher-derivative coefficients

[Guerreri-Murali-Penedones-Vieira ’21, Guerreri-Murali-Penedones-Vieira ’23, Bossard-Loty ’23]

Upshot: Range attained by ST almost coincides with that 
allowed by unitarity
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Looking forward to seeing how far 
this can be pushed!

See A
ndrea’s  

talk!
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�
<latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit>
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<latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit>

�
<latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit>

Gauge:  A, (10� d) scalars�i
<latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit>



16 supercharges
Minimal SUSY in d>6 = 16 supercharges

Life is simple: There are just two multiplets

Gravity: g,Ai, B
<latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit>

�
<latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit>

Lagrangian fully fixed by SUSY

Gauge:  A, (10� d) scalars�i
<latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit>



16 supercharges
Minimal SUSY in d>6 = 16 supercharges

Life is simple: There are just two multiplets

Gravity: g,Ai, B
<latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit>

�
<latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit>

Lagrangian fully fixed by SUSY

10d: Green-Schwarz fixes group to

E8 ⇥ E8, SO(32), U(1)496, E8 ⇥ U(1)248
<latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit><latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit><latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit><latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit>

Gauge:  A, (10� d) scalars�i
<latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit>



16 supercharges
Minimal SUSY in d>6 = 16 supercharges

Life is simple: There are just two multiplets

Gravity: g,Ai, B
<latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit>

�
<latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit>

Lagrangian fully fixed by SUSY

10d: Green-Schwarz fixes group to

E8 ⇥ E8, SO(32), U(1)496, E8 ⇥ U(1)248
<latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit><latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit><latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit><latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit>

[Adams-de Wolfe-Taylor’10]
[Shiu-Kim-Vafa ’19]

Gauge:  A, (10� d) scalars�i
<latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit>



16 supercharges
Minimal SUSY in d>6 = 16 supercharges

Life is simple: There are just two multiplets

Gravity: g,Ai, B
<latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit><latexit sha1_base64="LqVyjEUkKxlQRL67lCzDRABXyH0=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRJGNkKAMoaEMEnmgxIrOl3V8yvmhuzNSZKXgG2ihpkO0fAolf8IluCAJU83uzGp3x0sEV9q2v6yV1bX1jc3CVnF7Z3dvv3Rw2FJxKhk2WSxi2fGoQsEjbGquBXYSiTT0BLa90c1Ubz+iVDyO7vU4QTekw4j7nFFtWg/DCrnu8wqp90tlu2rPQJaJk5My5Gj0S9+9QczSECPNBFWq69iJdjMqNWcCJ8VeqjChbESH2DU0oiEqN5sdPCGnfiyJDpDM6r/ejIZKjUPPeEKqA7WoTZv/ad1U+1duxqMk1RgxYzGanwqiYzL9mwy4RKbF2BDKJDdXEhZQSZk26cxtUeadAAeTosnEWUxgmbTOq45dde4uyrV6nk4BjuEEzsCBS6jBLTSgCQxCeIYXeLWerDfr3fr4ta5Y+cwRzMH6/AGMR5WM</latexit>

Gauge:  

�
<latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit><latexit sha1_base64="wsAMkRKlJxu3B4tVEXszxDJKhb4=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIREpQRNJRBIg8psaLzZR2fcn7o7owUmfwCLdR0iJafoeRPOBsXJGGq2Z1Z7e54ieBK2/aXVVlb39jcqm7Xdnb39g/qh0ddFaeSYYfFIpZ9jyoUPMKO5lpgP5FIQ09gz5ve5nrvEaXicfSgZwm6IZ1E3OeM6rw1TAI+qjfspl2ArBKnJA0o0R7Vv4fjmKUhRpoJqtTAsRPtZlRqzgTOa8NUYULZlE5wYGhEQ1RuVtw6J2d+LIkOkBT1X29GQ6VmoWc8IdWBWtby5n/aINX+tZvxKEk1RsxYjOanguiY5C+TMZfItJgZQpnk5krCAiop0yaYhS3KvBPgeF4zmTjLCayS7kXTsZvO/WWjdVOmU4UTOIVzcOAKWnAHbegAgwCe4QVerSfrzXq3Pn6tFaucOYYFWJ8/u52UrQ==</latexit>

Lagrangian fully fixed by SUSY

10d: Green-Schwarz fixes group to

E8 ⇥ E8, SO(32), U(1)496, E8 ⇥ U(1)248
<latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit><latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit><latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit><latexit sha1_base64="c2DtfuV+1coBYm3p6pa2MU81Ezs="></latexit>

[Adams-de Wolfe-Taylor’10]

String universality achieved!

[Shiu-Kim-Vafa ’19]

A, (10� d) scalars�i
<latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit><latexit sha1_base64="x6AGZ7MOdTuC5zn8yfqQ2+/3en4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSEwwQbJrTLREbSwxkUcChMwOF3bC7CMzd41kwwf4EX6DrdZ2xtbC0j9xFikEPNW555ybmXvcSAqNtv1lZZaWV1bXsuu5jc2t7Z387l5dh7HiUOOhDFXTZRqkCKCGAiU0IwXMdyU03OF16jfuQWkRBnc4iqDjs0Eg+oIzNFI3X7gs0aJjn/SO2yXaRnjARHMmmdLjVIg80RUmZZftCegicaakQKaodvPf7V7IYx8C5JJp3XLsCDsJUyi4hHGuHWuIGB+yAbQMDZgPupNMjhnTo36oKHpAJ/PfbMJ8rUe+azI+Q0/Pe6n4n9eKsX/RSUQQxQgBNxHj9WNJMaRpJ7QnFHCUI0MYV8L8knKPKcbRNDfzijbneNAb50wnznwDi6R+WnbssnN7VqhcTdvJkgNySIrEIeekQm5IldQIJ4/kmbyQV+vJerPerY/faMaa7uyTGVifP/z3n/4=</latexit>



16 supercharges
What about d<10?



16 supercharges

Scalars    have no potential & can get a vev 
(moduli space of vacua)

�i
<latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="4Kiw4c1ZV3Xz5r4agbHPTVA0f5c=">AAAB/HicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQwSeUiJFZ0v6/jInW3dnZEiK3wDLdR0iJZ/oeRPuAQXJGGq2Z1Z7e4EqeDauO6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdgGoUPMaW4UZgN1VIZSCwE4xvZnrnEZXmSXxvJin6ko5iHnJGjW21+2nEB3xQrbl1dw6ySryC1KBAc1D97g8TlkmMDRNU657npsbPqTKcCZxW+pnGlLIxHWHP0phK1H4+v3ZKzsJEERMhmdd/vTmVWk9kYD2Smkgva7Pmf1ovM+GVn/M4zQzGzFqsFmaCmITMniZDrpAZMbGEMsXtlYRFVFFmbDQLW7R9J8LhtGIz8ZYTWCXti7rn1r07t9a4LtIpwwmcwjl4cAkNuIUmtIDBAzzDC7w6T86b8+58/FpLTjFzDAtwPn8AQuCVhQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit>

What about d<10?

h�ii
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On a generic point in moduli space, the group is U(1)r+d

16 supercharges

Scalars    have no potential & can get a vev 
(moduli space of vacua)

�i
<latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="4Kiw4c1ZV3Xz5r4agbHPTVA0f5c=">AAAB/HicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQwSeUiJFZ0v6/jInW3dnZEiK3wDLdR0iJZ/oeRPuAQXJGGq2Z1Z7e4EqeDauO6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdgGoUPMaW4UZgN1VIZSCwE4xvZnrnEZXmSXxvJin6ko5iHnJGjW21+2nEB3xQrbl1dw6ySryC1KBAc1D97g8TlkmMDRNU657npsbPqTKcCZxW+pnGlLIxHWHP0phK1H4+v3ZKzsJEERMhmdd/vTmVWk9kYD2Smkgva7Pmf1ovM+GVn/M4zQzGzFqsFmaCmITMniZDrpAZMbGEMsXtlYRFVFFmbDQLW7R9J8LhtGIz8ZYTWCXti7rn1r07t9a4LtIpwwmcwjl4cAkNuIUmtIDBAzzDC7w6T86b8+58/FpLTjFzDAtwPn8AQuCVhQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit>

What about d<10?

h�ii
<latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit>



At some points in moduli space, symmetry enhancement 
to a non-abelian gauge group G can occur. 

On a generic point in moduli space, the group is U(1)r+d

16 supercharges

Scalars    have no potential & can get a vev 
(moduli space of vacua)
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<latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="4Kiw4c1ZV3Xz5r4agbHPTVA0f5c=">AAAB/HicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQwSeUiJFZ0v6/jInW3dnZEiK3wDLdR0iJZ/oeRPuAQXJGGq2Z1Z7e4EqeDauO6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdgGoUPMaW4UZgN1VIZSCwE4xvZnrnEZXmSXxvJin6ko5iHnJGjW21+2nEB3xQrbl1dw6ySryC1KBAc1D97g8TlkmMDRNU657npsbPqTKcCZxW+pnGlLIxHWHP0phK1H4+v3ZKzsJEERMhmdd/vTmVWk9kYD2Smkgva7Pmf1ovM+GVn/M4zQzGzFqsFmaCmITMniZDrpAZMbGEMsXtlYRFVFFmbDQLW7R9J8LhtGIz8ZYTWCXti7rn1r07t9a4LtIpwwmcwjl4cAkNuIUmtIDBAzzDC7w6T86b8+58/FpLTjFzDAtwPn8AQuCVhQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit>

What about d<10?

h�ii
<latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit>

G
<latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit>



At some points in moduli space, symmetry enhancement 
to a non-abelian gauge group G can occur. 

On a generic point in moduli space, the group is U(1)r+d

16 supercharges

Scalars    have no potential & can get a vev 
(moduli space of vacua)

�i
<latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="4Kiw4c1ZV3Xz5r4agbHPTVA0f5c=">AAAB/HicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQwSeUiJFZ0v6/jInW3dnZEiK3wDLdR0iJZ/oeRPuAQXJGGq2Z1Z7e4EqeDauO6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdgGoUPMaW4UZgN1VIZSCwE4xvZnrnEZXmSXxvJin6ko5iHnJGjW21+2nEB3xQrbl1dw6ySryC1KBAc1D97g8TlkmMDRNU657npsbPqTKcCZxW+pnGlLIxHWHP0phK1H4+v3ZKzsJEERMhmdd/vTmVWk9kYD2Smkgva7Pmf1ovM+GVn/M4zQzGzFqsFmaCmITMniZDrpAZMbGEMsXtlYRFVFFmbDQLW7R9J8LhtGIz8ZYTWCXti7rn1r07t9a4LtIpwwmcwjl4cAkNuIUmtIDBAzzDC7w6T86b8+58/FpLTjFzDAtwPn8AQuCVhQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit>

What about d<10?

h�ii
<latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit>

G
<latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit>



At some points in moduli space, symmetry enhancement 
to a non-abelian gauge group G can occur. 

On a generic point in moduli space, the group is U(1)r+d

16 supercharges

Scalars    have no potential & can get a vev 
(moduli space of vacua)

�i
<latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="4Kiw4c1ZV3Xz5r4agbHPTVA0f5c=">AAAB/HicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQwSeUiJFZ0v6/jInW3dnZEiK3wDLdR0iJZ/oeRPuAQXJGGq2Z1Z7e4EqeDauO6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdgGoUPMaW4UZgN1VIZSCwE4xvZnrnEZXmSXxvJin6ko5iHnJGjW21+2nEB3xQrbl1dw6ySryC1KBAc1D97g8TlkmMDRNU657npsbPqTKcCZxW+pnGlLIxHWHP0phK1H4+v3ZKzsJEERMhmdd/vTmVWk9kYD2Smkgva7Pmf1ovM+GVn/M4zQzGzFqsFmaCmITMniZDrpAZMbGEMsXtlYRFVFFmbDQLW7R9J8LhtGIz8ZYTWCXti7rn1r07t9a4LtIpwwmcwjl4cAkNuIUmtIDBAzzDC7w6T86b8+58/FpLTjFzDAtwPn8AQuCVhQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit>

What about d<10?

h�ii
<latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit>

G
<latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit>

So a sugra is fully specified by the rank of the gauge group…
(dimension of moduli space)



At some points in moduli space, symmetry enhancement 
to a non-abelian gauge group G can occur. 

On a generic point in moduli space, the group is U(1)r+d

16 supercharges

Scalars    have no potential & can get a vev 
(moduli space of vacua)

�i
<latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="E1OW80mK5chpUMa3hvL0LSVtbhg=">AAAB6HicbZC7TsNAEEXH4RVMgFDTrIiQqCKbBkokGsogkYeUWNF6PY5XWT+0OwZFVn6AlpoO8U+U/AmbkIIk3Oru3CvtzAkLJQ153pdT29nd2z+oH7pHDff45LTZ6Jm81AK7Ile5HoTcoJIZdkmSwkGhkaehwn44vV/k/WfURubZE80KDFI+yWQsBSc76oybLa/tLcW2jb8yLVhp3PweRbkoU8xIKG7M0PcKCiquSQqFc3dUGiy4mPIJDq3NeIomqJZrztllnGtGCbLl+2+34qkxszS0nZRTYjazxfC/bFhSfBtUMitKwkzYis3iUjHK2eJaFkmNgtTMGi60tFsykXDNBVkma78Ye06C0dy1SPxNANumd932vbb/6EEdzuECrsCHG7iDB+hAFwRE8Apvzovz7nz8oqs5K4ZnsCbn8wdw55CX</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="BjUrbUCueWiqrwO8SKOvuWjf5k8=">AAAB8XicbZA7TwJBFIXv4gsRFW1tJhITK7JroyWJjSUm8khgQ2aHu+zI7CMzd03IBn+DrdZ2xh9k6T9xQAoBT3XmnpPMvV+QKWnIdb+c0tb2zu5eeb9yUD08Oq6dVDsmzbXAtkhVqnsBN6hkgm2SpLCXaeRxoLAbTG7nefcJtZFp8kDTDP2YjxMZSsHJjjqDLJJDOazV3Ya7ENs03tLUYanWsPY9GKUijzEhobgxfc/NyC+4JikUziqD3GDGxYSPsW9twmM0frHYdsYuwlQzipAt3n+7BY+NmcaB7cScIrOezYf/Zf2cwhu/kEmWEybCVmwW5opRyuZHs5HUKEhNreFCS7slExHXXJBFs/KLsedEOJpVLBNvncCm6Vw1PLfh3btQhjM4h0vw4BqacActaIOAR3iBV3hznp135+OXXslZYjyFFTmfP9LYlCI=</latexit><latexit sha1_base64="4Kiw4c1ZV3Xz5r4agbHPTVA0f5c=">AAAB/HicbVC7TsNAEFyHVwivACXNiQiJKrJpoIygoQwSeUiJFZ0v6/jInW3dnZEiK3wDLdR0iJZ/oeRPuAQXJGGq2Z1Z7e4EqeDauO6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdgGoUPMaW4UZgN1VIZSCwE4xvZnrnEZXmSXxvJin6ko5iHnJGjW21+2nEB3xQrbl1dw6ySryC1KBAc1D97g8TlkmMDRNU657npsbPqTKcCZxW+pnGlLIxHWHP0phK1H4+v3ZKzsJEERMhmdd/vTmVWk9kYD2Smkgva7Pmf1ovM+GVn/M4zQzGzFqsFmaCmITMniZDrpAZMbGEMsXtlYRFVFFmbDQLW7R9J8LhtGIz8ZYTWCXti7rn1r07t9a4LtIpwwmcwjl4cAkNuIUmtIDBAzzDC7w6T86b8+58/FpLTjFzDAtwPn8AQuCVhQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit><latexit sha1_base64="gw4HLENFtZ5nRce9/W07ctRw/yE=">AAAB/HicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1d0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M9Xbj6g0T+S9Gafox3QoecgZNbbV6qUR7/N+perW3BnIMvEKUoUCjX7luzdIWBajNExQrbuemxo/p8pwJnBS7mUaU8pGdIhdSyWNUfv57NoJOQ0TRUyEZFb/9eY01nocB9YTUxPpRW3a/E/rZia88nMu08ygZNZitTATxCRk+jQZcIXMiLEllCluryQsoooyY6OZ26LtOxEOJmWbibeYwDJpndc8t+bdXVTr10U6JTiGEzgDDy6hDrfQgCYweIBneIFX58l5c96dj1/rilPMHMEcnM8fRCCViQ==</latexit>

What about d<10?

h�ii
<latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit>

G
<latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit><latexit sha1_base64="OAw3WDqDbBXV4qpQBn1Z6o3oSok=">AAAB93icbVC7TsNAEFyHVwivACXNiQiJKrIRUigjKKBMJPKQEis6X9bxKeeH7s5IlpUvoIWaDtHyOZT8CZfggiRMNbszq90dLxFcadv+skobm1vbO+Xdyt7+weFR9fikq+JUMuywWMSy71GFgkfY0VwL7CcSaegJ7HnTu7nee0KpeBw96ixBN6STiPucUW1a7ftRtWbX7QXIOnEKUoMCrVH1eziOWRpipJmgSg0cO9FuTqXmTOCsMkwVJpRN6QQHhkY0ROXmi0Nn5MKPJdEBkkX915vTUKks9IwnpDpQq9q8+Z82SLV/4+Y8SlKNETMWo/mpIDom83/JmEtkWmSGUCa5uZKwgErKtEllaYsy7wQ4nlVMJs5qAuuke1V37LrTvq41b4t0ynAG53AJDjSgCQ/Qgg4wQHiGF3i1MuvNerc+fq0lq5g5hSVYnz8v4pM5</latexit>

So a sugra is fully specified by the rank of the gauge group…

…and a choice of  Lie algebra (at special points in 
moduli space) 

(dimension of moduli space)



Let us first discuss rank.
As an example, take d=9

[Hellerman ’05,Aharony-Komargodski-Patir ’09]



Let us first discuss rank.
As an example, take d=9

Top-down perspective:  

M theory
<latexit sha1_base64="Jhfb3f1Jh1ud1OcUFgAA59TFWBI=">AAACB3icbVC7TsNAEDyHVwiPGChpLCIkqshGSFBG0NAgBYkkSIkVnS/r+JTzQ3drhGXlA/gGWqjpEC2fQcmfcA4uSMJUszuz2t3xEsEV2vaXUVlZXVvfqG7WtrZ3duvm3n5Xxalk0GGxiOW9RxUIHkEHOQq4TyTQ0BPQ8yZXhd57AKl4HN1hloAb0nHEfc4o6tbQrA8QHjG/sTCAWGbTodmwm/YM1jJxStIgJdpD83swilkaQoRMUKX6jp2gm1OJnAmY1gapgoSyCR1DX9OIhqDcfHb41Dr2Y1lstmb1X29OQ6Wy0NOekGKgFrWi+Z/WT9G/cHMeJSlCxLRFa34qLIyt4n9rxCUwFJkmlEmur7RYQCVlqFOa26L0OwGMpjWdibOYwDLpnjYdu+ncnjVal2U6VXJIjsgJccg5aZFr0iYdwkhKnskLeTWejDfj3fj4tVaMcuaAzMH4/AEQO5nQ</latexit><latexit sha1_base64="Jhfb3f1Jh1ud1OcUFgAA59TFWBI=">AAACB3icbVC7TsNAEDyHVwiPGChpLCIkqshGSFBG0NAgBYkkSIkVnS/r+JTzQ3drhGXlA/gGWqjpEC2fQcmfcA4uSMJUszuz2t3xEsEV2vaXUVlZXVvfqG7WtrZ3duvm3n5Xxalk0GGxiOW9RxUIHkEHOQq4TyTQ0BPQ8yZXhd57AKl4HN1hloAb0nHEfc4o6tbQrA8QHjG/sTCAWGbTodmwm/YM1jJxStIgJdpD83swilkaQoRMUKX6jp2gm1OJnAmY1gapgoSyCR1DX9OIhqDcfHb41Dr2Y1lstmb1X29OQ6Wy0NOekGKgFrWi+Z/WT9G/cHMeJSlCxLRFa34qLIyt4n9rxCUwFJkmlEmur7RYQCVlqFOa26L0OwGMpjWdibOYwDLpnjYdu+ncnjVal2U6VXJIjsgJccg5aZFr0iYdwkhKnskLeTWejDfj3fj4tVaMcuaAzMH4/AEQO5nQ</latexit><latexit sha1_base64="Jhfb3f1Jh1ud1OcUFgAA59TFWBI=">AAACB3icbVC7TsNAEDyHVwiPGChpLCIkqshGSFBG0NAgBYkkSIkVnS/r+JTzQ3drhGXlA/gGWqjpEC2fQcmfcA4uSMJUszuz2t3xEsEV2vaXUVlZXVvfqG7WtrZ3duvm3n5Xxalk0GGxiOW9RxUIHkEHOQq4TyTQ0BPQ8yZXhd57AKl4HN1hloAb0nHEfc4o6tbQrA8QHjG/sTCAWGbTodmwm/YM1jJxStIgJdpD83swilkaQoRMUKX6jp2gm1OJnAmY1gapgoSyCR1DX9OIhqDcfHb41Dr2Y1lstmb1X29OQ6Wy0NOekGKgFrWi+Z/WT9G/cHMeJSlCxLRFa34qLIyt4n9rxCUwFJkmlEmur7RYQCVlqFOa26L0OwGMpjWdibOYwDLpnjYdu+ncnjVal2U6VXJIjsgJccg5aZFr0iYdwkhKnskLeTWejDfj3fj4tVaMcuaAzMH4/AEQO5nQ</latexit><latexit sha1_base64="Jhfb3f1Jh1ud1OcUFgAA59TFWBI=">AAACB3icbVC7TsNAEDyHVwiPGChpLCIkqshGSFBG0NAgBYkkSIkVnS/r+JTzQ3drhGXlA/gGWqjpEC2fQcmfcA4uSMJUszuz2t3xEsEV2vaXUVlZXVvfqG7WtrZ3duvm3n5Xxalk0GGxiOW9RxUIHkEHOQq4TyTQ0BPQ8yZXhd57AKl4HN1hloAb0nHEfc4o6tbQrA8QHjG/sTCAWGbTodmwm/YM1jJxStIgJdpD83swilkaQoRMUKX6jp2gm1OJnAmY1gapgoSyCR1DX9OIhqDcfHb41Dr2Y1lstmb1X29OQ6Wy0NOekGKgFrWi+Z/WT9G/cHMeJSlCxLRFa34qLIyt4n9rxCUwFJkmlEmur7RYQCVlqFOa26L0OwGMpjWdibOYwDLpnjYdu+ncnjVal2U6VXJIjsgJccg5aZFr0iYdwkhKnskLeTWejDfj3fj4tVaMcuaAzMH4/AEQO5nQ</latexit>
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Bottom-up classification from “rank reduction map” (to 6 
dimensions) [Fraiman, Parra de Freitas ’21, ’22]
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6d: Nothing general. New examples from asymmetric orbifolds
[Gkountomis, Hull, Stemerdink, Vandoren ’23, Gkountomis ’24]

[Baykara, Tarazi, Vafa ’24]

We don’t know whether they have a stringy embedding

Rank = even
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What about non-abelian groups?

[Font-Fraiman-Graña-Nuñez-Parra de Freitas ’20, ’21]

String calculation of all algebras & global form in 9d, 8d for rank 
17, 9

Top-down:



What about non-abelian groups?

Brane Probes classify 9d, 8d possible algebras (partial results 7d)

[Hamada, Vafa ’21, Bedroya-MM-Hamada-Vafa ’21, Bedroya-Raman-Tarazi ’23]

[Cvetic-Dierigl-Ling-Zhang ’20, MM-Vafa ’20, Fraiman-Parra de Freitas ’22]

[Font-Fraiman-Graña-Nuñez-Parra de Freitas ’20, ’21]

String calculation of all algebras & global form in 9d, 8d for rank 
17, 9

Top-down:

Bottom-up:
Constraints in global form of gauge group: SU(2)
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<latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit>

vs



What about non-abelian groups?

Brane Probes classify 9d, 8d possible algebras (partial results 7d)

[Hamada, Vafa ’21, Bedroya-MM-Hamada-Vafa ’21, Bedroya-Raman-Tarazi ’23]

[Cvetic-Dierigl-Ling-Zhang ’20, MM-Vafa ’20, Fraiman-Parra de Freitas ’22]

[Font-Fraiman-Graña-Nuñez-Parra de Freitas ’20, ’21]

String calculation of all algebras & global form in 9d, 8d for rank 
17, 9

Top-down:

Bottom-up:

This
SU(2)

<latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit>

SU(2)/Z2
<latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit>

vsConstraints in global form of gauge group: 



Constraints in global form of gauge group: 

What about non-abelian groups?

Brane Probes classify 9d, 8d possible algebras (partial results 7d)

[Hamada, Vafa ’21, Bedroya-MM-Hamada-Vafa ’21, Bedroya-Raman-Tarazi ’23]

[Cvetic-Dierigl-Ling-Zhang ’20, MM-Vafa ’20, Fraiman-Parra de Freitas ’22]

[Font-Fraiman-Graña-Nuñez-Parra de Freitas ’20, ’21]

String calculation of all algebras & global form in 9d, 8d for rank 
17, 9

Top-down:

Bottom-up:
Appeared before this

This
SU(2)

<latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit>

SU(2)/Z2
<latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit>

vs



What about non-abelian groups?

Brane Probes classify 9d, 8d possible algebras (partial results 7d)

[Hamada, Vafa ’21, Bedroya-MM-Hamada-Vafa ’21, Bedroya-Raman-Tarazi ’23]

Constraints in global form of gauge group: 

[Cvetic-Dierigl-Ling-Zhang ’20, MM-Vafa ’20, Fraiman-Parra de Freitas ’22]

Scattered results, no systematics in d<7

[Font-Fraiman-Graña-Nuñez-Parra de Freitas ’20, ’21]

String calculation of all algebras & global form in 9d, 8d for rank 
17, 9

Top-down:

Bottom-up:

[Gould-Lin-Sabag ’24]

SU(2)
<latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit>

SU(2)/Z2
<latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit>

vs

Appeared before this

This



What about non-abelian groups?

Brane Probes classify 9d, 8d possible algebras (partial results 7d)

[Hamada, Vafa ’21, Bedroya-MM-Hamada-Vafa ’21, Bedroya-Raman-Tarazi ’23]

[Cvetic-Dierigl-Ling-Zhang ’20, MM-Vafa ’20, Fraiman-Parra de Freitas ’22]

Scattered results, no systematics in d<7

[Font-Fraiman-Graña-Nuñez-Parra de Freitas ’20, ’21]

String calculation of all algebras & global form in 9d, 8d for rank 
17, 9

Top-down:

Bottom-up:

Q: Can we prove that 10d het. gauge group is 
 ?Spin(32)/Z2

<latexit sha1_base64="rEZ0d5vDEnEDtZWDiajkHY0c+gk=">AAACFHicbVA9TwJBEN3DL8Qv1FKLi8QEG7xDEy2JNpYY5SNyF7K3DLBh7yO7c0ZyucYf4W+w1drO2Npb+k9ckELAV72Z9yYz87xIcIWW9WVkFhaXlleyq7m19Y3Nrfz2Tl2FsWRQY6EIZdOjCgQPoIYcBTQjCdT3BDS8weVIb9yDVDwMbnEYgevTXsC7nFHUrXZ+30F4wOQm4kFaPCkfHTs+xb7nJXdpu9zOF6ySNYY5T+wJKZAJqu38t9MJWexDgExQpVq2FaGbUImcCUhzTqwgomxAe9DSNKA+KDcZf5Gah91QmtgHc1z/9SbUV2roe9ozuk7NaqPmf1orxu65m/AgihECpi1a68bCxNAchWF2uASGYqgJZZLrK03Wp5Iy1JFNbVH6nT500pzOxJ5NYJ7UyyXbKtnXp4XKxSSdLNkjB6RIbHJGKuSKVEmNMPJInskLeTWejDfj3fj4tWaMycwumYLx+QPdfJ52</latexit><latexit sha1_base64="rEZ0d5vDEnEDtZWDiajkHY0c+gk=">AAACFHicbVA9TwJBEN3DL8Qv1FKLi8QEG7xDEy2JNpYY5SNyF7K3DLBh7yO7c0ZyucYf4W+w1drO2Npb+k9ckELAV72Z9yYz87xIcIWW9WVkFhaXlleyq7m19Y3Nrfz2Tl2FsWRQY6EIZdOjCgQPoIYcBTQjCdT3BDS8weVIb9yDVDwMbnEYgevTXsC7nFHUrXZ+30F4wOQm4kFaPCkfHTs+xb7nJXdpu9zOF6ySNYY5T+wJKZAJqu38t9MJWexDgExQpVq2FaGbUImcCUhzTqwgomxAe9DSNKA+KDcZf5Gah91QmtgHc1z/9SbUV2roe9ozuk7NaqPmf1orxu65m/AgihECpi1a68bCxNAchWF2uASGYqgJZZLrK03Wp5Iy1JFNbVH6nT500pzOxJ5NYJ7UyyXbKtnXp4XKxSSdLNkjB6RIbHJGKuSKVEmNMPJInskLeTWejDfj3fj4tWaMycwumYLx+QPdfJ52</latexit><latexit sha1_base64="rEZ0d5vDEnEDtZWDiajkHY0c+gk=">AAACFHicbVA9TwJBEN3DL8Qv1FKLi8QEG7xDEy2JNpYY5SNyF7K3DLBh7yO7c0ZyucYf4W+w1drO2Npb+k9ckELAV72Z9yYz87xIcIWW9WVkFhaXlleyq7m19Y3Nrfz2Tl2FsWRQY6EIZdOjCgQPoIYcBTQjCdT3BDS8weVIb9yDVDwMbnEYgevTXsC7nFHUrXZ+30F4wOQm4kFaPCkfHTs+xb7nJXdpu9zOF6ySNYY5T+wJKZAJqu38t9MJWexDgExQpVq2FaGbUImcCUhzTqwgomxAe9DSNKA+KDcZf5Gah91QmtgHc1z/9SbUV2roe9ozuk7NaqPmf1orxu65m/AgihECpi1a68bCxNAchWF2uASGYqgJZZLrK03Wp5Iy1JFNbVH6nT500pzOxJ5NYJ7UyyXbKtnXp4XKxSSdLNkjB6RIbHJGKuSKVEmNMPJInskLeTWejDfj3fj4tWaMycwumYLx+QPdfJ52</latexit><latexit sha1_base64="rEZ0d5vDEnEDtZWDiajkHY0c+gk=">AAACFHicbVA9TwJBEN3DL8Qv1FKLi8QEG7xDEy2JNpYY5SNyF7K3DLBh7yO7c0ZyucYf4W+w1drO2Npb+k9ckELAV72Z9yYz87xIcIWW9WVkFhaXlleyq7m19Y3Nrfz2Tl2FsWRQY6EIZdOjCgQPoIYcBTQjCdT3BDS8weVIb9yDVDwMbnEYgevTXsC7nFHUrXZ+30F4wOQm4kFaPCkfHTs+xb7nJXdpu9zOF6ySNYY5T+wJKZAJqu38t9MJWexDgExQpVq2FaGbUImcCUhzTqwgomxAe9DSNKA+KDcZf5Gah91QmtgHc1z/9SbUV2roe9ozuk7NaqPmf1orxu65m/AgihECpi1a68bCxNAchWF2uASGYqgJZZLrK03Wp5Iy1JFNbVH6nT500pzOxJ5NYJ7UyyXbKtnXp4XKxSSdLNkjB6RIbHJGKuSKVEmNMPJInskLeTWejDfj3fj4tWaMycwumYLx+QPdfJ52</latexit>

[Gould-Lin-Sabag ’24]

Appeared before this

SU(2)
<latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit><latexit sha1_base64="6YLkFnl/Cw+mh8wNZJsATx0Yvmk=">AAAB+3icbVA9TwJBEJ3DL8Qv1NJmIzHBhtwREy2JNpYYPSCBC9lb5rgNex/Z3TMhF36DrdZ2xtYfY+k/ccErFHzVm3lvMjPPTwVX2rY/rdLa+sbmVnm7srO7t39QPTzqqCSTDF2WiET2fKpQ8BhdzbXAXiqRRr7Arj+5mevdR5SKJ/GDnqboRXQc84Azqk3LvXfrzfNhtWY37AXIKnEKUoMC7WH1azBKWBZhrJmgSvUdO9VeTqXmTOCsMsgUppRN6Bj7hsY0QuXli2Nn5CxIJNEhkkX925vTSKlp5BtPRHWolrV58z+tn+ngyst5nGYaY2YsRgsyQXRC5j+TEZfItJgaQpnk5krCQiop0yaZP1uUeSfE0axiMnGWE1glnWbDsRvO3UWtdV2kU4YTOIU6OHAJLbiFNrjAgMMTPMOLNbNerTfr/cdasoqZY/gD6+MbLZGURQ==</latexit>

SU(2)/Z2
<latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit><latexit sha1_base64="dXRddpbaCvrFQiiJffrRSmlYdQk=">AAACCnicbVC7TsMwFHXKq5RXKCNLRIVUlpJUSDBWsDAWQdqKNooc96a16jxkO4gqyh/wDawwsyFWfoKRP8EpGWjLmc6951z5+Hgxo0Ka5pdWWlldW98ob1a2tnd29/T9akdECSdgk4hFvOdhAYyGYEsqGfRiDjjwGHS9yVWudx+ACxqFd3IagxPgUUh9SrBUK1ev3tr15snpIMBy7HnpfeY2Xb1mNswZjGViFaSGCrRd/XswjEgSQCgJw0L0LTOWToq5pIRBVhkkAmJMJngEfUVDHIBw0ln2zDj2I27IMRiz+a83xYEQ08BTnjydWNTy5X9aP5H+hZPSME4khERZlOYnzJCRkVdgDCkHItlUEUw4VSkNMsYcE6mKmntFqO+MYZhVVCfWYgPLpNNsWGbDujmrtS6LdsroEB2hOrLQOWqha9RGNiLoET2jF/SqPWlv2rv28WstacXNAZqD9vkDW7yZ1A==</latexit>

vsConstraints in global form of gauge group: 
This



Lots of progress beyond supergravity: topological sector



Lots of progress beyond supergravity: topological sector

Discrete topological couplings to cancel subtle anomalies
[Heckman-MM-Debray-Dierigl ’21, Tachikawa ’21, Lee-Yonekura ’22, 
Sato-Tachikawa-Watari ’22, Lao-Minasian ’23, Yonekura ’24]

[Iñaki García-Etxebarria, Hirotaka Hayashi, Kantaro 
Ohmori, Yuji Tachikawa, Kazuya Yonekura ’17]
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Good old 10 IIB SUGRA has a duality gauge anomaly!



Lots of progress beyond supergravity: topological sector

Discrete topological couplings to cancel subtle anomalies
[Heckman-MM-Debray-Dierigl ’21, Tachikawa ’21, Lee-Yonekura ’22, 
Sato-Tachikawa-Watari ’22, Lao-Minasian ’23, Yonekura ’24]

[Iñaki García-Etxebarria, Hirotaka Hayashi, Kantaro 
Ohmori, Yuji Tachikawa, Kazuya Yonekura ’17]
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Systematic study of infinite distance limits
[Lee-Lerche-Weigand ’21, Collazuol-Graña-Herraez ’22, 
Cvetic-Dierigl-Ling-Zhang ’22,  Etheredge-Heidenreich-
McNamara-Rudelius-Ruiz-Valenzuela ’23, 24, Collazuol-
Melnikov ’24]
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Basic idea: non-trivial topology 
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Breaking the global charge
= introducing new objects
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[McNamara Vafa ’19]
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Includes 6d (1,0), 5d N=1, 4d N=2

Now we have vector & hypermultiplets (& tensors, in 6d)

Lagrangian no longer fully determined by SUSY (but constrained)

Bottom-up approach no longer strong enough to fully 
match top-down constractions 

No string universality

But still, much to be said!
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Gravitational & gauge anomalies constrain the spectrum…

X8 = X4Y4
<latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit>

…but so does consistency conditions of brane probes

[Kim-Shiu-Vafa ’19, Lee-Weigand ’19, Couzens, Het Lam, Meyer, Vandoren ’20, Angelantonj, 
Condeescu, Dudas ’20 , Cheng-Minasian-Theisen ’21, , Cvetic-Lin-Turner ’21, Bedroya-
Raman-Tarazi ’22, Basile-Leone ’23, Martucci Risso Weigand ’22, Hayashi-Kim-Kim ’23,, 
Dierigl-Oehlmann-Schimannek ’22]



Bottom-up 
models

6d (1,0)

273 = nT + nH � nV
<latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit>

Gravitational & gauge anomalies constrain the spectrum…

X8 = X4Y4
<latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit>

…but so does consistency conditions of brane probes

[Kim-Shiu-Vafa ’19, Lee-Weigand ’19, Couzens, Het Lam, Meyer, Vandoren ’20, Angelantonj, 
Condeescu, Dudas ’20 , Cheng-Minasian-Theisen ’21, , Cvetic-Lin-Turner ’21, Bedroya-
Raman-Tarazi ’22, Basile-Leone ’23, Martucci Risso Weigand ’22, Hayashi-Kim-Kim ’23,, 
Dierigl-Oehlmann-Schimannek ’22]



Bottom-up 
models

Swampland 
constraints

6d (1,0)

273 = nT + nH � nV
<latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit>

Gravitational & gauge anomalies constrain the spectrum…

X8 = X4Y4
<latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit>

…but so does consistency conditions of brane probes

[Kim-Shiu-Vafa ’19, Lee-Weigand ’19, Couzens, Het Lam, Meyer, Vandoren ’20, Angelantonj, 
Condeescu, Dudas ’20 , Cheng-Minasian-Theisen ’21, , Cvetic-Lin-Turner ’21, Bedroya-
Raman-Tarazi ’22, Basile-Leone ’23, Martucci Risso Weigand ’22, Hayashi-Kim-Kim ’23,, 
Dierigl-Oehlmann-Schimannek ’22]



Bottom-up 
models

Swampland 
constraints

6d (1,0)

273 = nT + nH � nV
<latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit>

Gravitational & gauge anomalies constrain the spectrum…

X8 = X4Y4
<latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit>

…but so does consistency conditions of brane probes

[Kim-Shiu-Vafa ’19, Lee-Weigand ’19, Couzens, Het Lam, Meyer, Vandoren ’20, Angelantonj, 
Condeescu, Dudas ’20 , Cheng-Minasian-Theisen ’21, , Cvetic-Lin-Turner ’21, Bedroya-
Raman-Tarazi ’22, Basile-Leone ’23, Martucci Risso Weigand ’22, Hayashi-Kim-Kim ’23,, 
Dierigl-Oehlmann-Schimannek ’22]



Bottom-up 
models

Swampland 
constraints

6d (1,0)

273 = nT + nH � nV
<latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit><latexit sha1_base64="/ny2YK6KvynFrRwYDo5G4m4xvF4=">AAACCHicbZDLSgMxGIUzXmu9jbp0EyyCIJaZKtSNUHTTZYXeoB2GTPq3Dc1khiRTKENfwGdwq2t34ta3cOmbmNZZ2NazOvnPCfnzBTFnSjvOl7W2vrG5tZ3bye/u7R8c2kfHTRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMHmZ5awxSsUjU9SQGLyQDwfqMEm1Gvm2Xytd3WPj1S+FXr4Tf9O2CU3TmwqvGzUwBZar59ne3F9EkBKEpJ0p1XCfWXkqkZpTDNN9NFMSEjsgAOsYKEoLy0vnmU3zejyTWQ8Dz899uSkKlJmFgOiHRQ7WczYb/ZZ1E92+9lIk40SCoqZisn3CsIzwDgHtMAtV8YgyhkpktMR0SSag2mBZeUeY7Q+hN84aJu0xg1TRLRdcpuo83hcp9RieHTtEZukAuKqMKqqIaaiCKxugZvaBX68l6s96tj9/qmpXdOUELsj5/ANx6mGM=</latexit>

Gravitational & gauge anomalies constrain the spectrum…

X8 = X4Y4
<latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit><latexit sha1_base64="m+TXLbaHqh2kU+xBR/gwe8LmrIc=">AAACAXicbVA9T8MwEHXKVylfBUYWiwqJqUpQJbogVbAwFom2QWkUOe6lterEke0gVVEnfgMrzGyIlV/CyD/BLRloy5ve3Xunu3thypnStv1lldbWNza3ytuVnd29/YPq4VFXiUxS6FDBhXRDooCzBDqaaQ5uKoHEIYdeOL6Z6b1HkIqJ5F5PUvBjMkxYxCjRpuW5QfMKu0HjIWgE1Zpdt+fAq8QpSA0VaAfV7/5A0CyGRFNOlPIcO9V+TqRmlMO00s8UpISOyRA8QxMSg/Lz+clTfBYJifUI8Lz+681JrNQkDo0nJnqklrVZ8z/Ny3TU9HOWpJmGhBqL0aKMYy3w7HM8YBKo5hNDCJXMXInpiEhCtclnYYsy74xgMK2YTJzlBFZJ96Lu2HXnrlFrXRfplNEJOkXnyEGXqIVuURt1EEUCPaMX9Go9WW/Wu/Xxay1ZxcwxWoD1+QMyO5Z5</latexit>

…but so does consistency conditions of brane probes

[Kim-Shiu-Vafa ’19, Lee-Weigand ’19, Couzens, Het Lam, Meyer, Vandoren ’20, Angelantonj, 
Condeescu, Dudas ’20 , Cheng-Minasian-Theisen ’21, , Cvetic-Lin-Turner ’21, Bedroya-
Raman-Tarazi ’22, Basile-Leone ’23, Martucci Risso Weigand ’22, Hayashi-Kim-Kim ’23,, 
Dierigl-Oehlmann-Schimannek ’22]

Top-down 
constructions

F-theory on CY3

Heterotic on K3



Swampland 
constraints

Bottom-up 
models

Top-down 
constructions



Swampland 
constraints

Bottom-up 
models

Top-down 
constructions

Infinite families with non-abelian gauge fields. 
[Schwarz ’96, Kumar & Taylor ’09]



Swampland 
constraints

Bottom-up 
models

Top-down 
constructions

Theories with arbitrarily many massles modes 
are in Swampland [Tarazi Vafa ’21]

Infinite families with non-abelian gauge fields. 
[Schwarz ’96, Kumar & Taylor ’09]



Swampland 
constraints

Bottom-up 
models

Top-down 
constructions

Theories with arbitrarily many massles modes 
are in Swampland [Tarazi Vafa ’21]

Infinite families with non-abelian gauge fields. 
[Schwarz ’96, Kumar & Taylor ’09]

[Raghuram Taylor ’18]

Infinite families with abelian gauge fields, large 
U(1) charge

Realized model where massless charge matter 
has q=657 [Li-Taylor ’22]



Swampland 
constraints

Bottom-up 
models

Top-down 
constructions

Theories with arbitrarily many massles modes 
are in Swampland [Tarazi Vafa ’21]

Infinite families with non-abelian gauge fields. 
[Schwarz ’96, Kumar & Taylor ’09]

[Raghuram Taylor ’18]

Infinite families with abelian gauge fields, large 
U(1) charge

Realized model where massless charge matter 
has q=657 [Li-Taylor ’22]

[Raghuram-Taylor-Turner '24]

Certain non-abelian factors only appear as part of 
bigger groups (automatic enhancement)



Swampland 
constraints

Bottom-up 
models

Top-down 
constructions

Theories with arbitrarily many massles modes 
are in Swampland [Tarazi Vafa ’21]

Infinite families with non-abelian gauge fields. 
[Schwarz ’96, Kumar & Taylor ’09]

[Raghuram Taylor ’18]

Infinite families with abelian gauge fields, large 
U(1) charge

Realized model where massless charge matter 
has q=657 [Li-Taylor ’22]

[Raghuram-Taylor-Turner '24]

Certain non-abelian factors only appear as part of 
bigger groups (automatic enhancement)

[Cvetic-Lin-Turner ’21]
No GS -> Automatic enhancement



Swampland 
constraints

Bottom-up 
models

Top-down 
constructions

Theories with arbitrarily many massles modes 
are in Swampland [Tarazi Vafa ’21]

Infinite families with non-abelian gauge fields. 
[Schwarz ’96, Kumar & Taylor ’09]

[Raghuram Taylor ’18]

Infinite families with abelian gauge fields, large 
U(1) charge

Realized model where massless charge matter 
has q=657 [Li-Taylor ’22]

[Raghuram-Taylor-Turner '24]

Certain non-abelian factors only appear as part of 
bigger groups (automatic enhancement)

[Cvetic-Lin-Turner ’21]
No GS -> Automatic enhancement

[Dierigl-Oehlmann-Schimannek ’23, Basile-Leone ’23]

Anomalies of discrete symmetries



Swampland 
constraints

Bottom-up 
models

Top-down 
constructions

Theories with arbitrarily many massles modes 
are in Swampland [Tarazi Vafa ’21]

Infinite families with non-abelian gauge fields. 
[Schwarz ’96, Kumar & Taylor ’09]

[Raghuram Taylor ’18]

Infinite families with abelian gauge fields, large 
U(1) charge

Realized model where massless charge matter 
has q=657 [Li-Taylor ’22]

[Hamada Loges '23, Loges, '24]

Infinite families satisfying all anomaly and 
Swampland constraints

[Cvetic-Lin-Turner ’21]

[Raghuram-Taylor-Turner '24]

Certain non-abelian factors only appear as part of 
bigger groups (automatic enhancement)

No GS -> Automatic enhancement

[Becker-Sezgin-Violaris ’23]

[Dierigl-Oehlmann-Schimannek ’23, Basile-Leone ’23]

Anomalies of discrete symmetries



Swampland 
constraints

Bottom-up 
models

Top-down 
constructions

Theories with arbitrarily many massles modes 
are in Swampland [Tarazi Vafa ’21]

Infinite families with non-abelian gauge fields. 
[Schwarz ’96, Kumar & Taylor ’09]

[Raghuram Taylor ’18]

Infinite families with abelian gauge fields, large 
U(1) charge

Realized model where massless charge matter 
has q=657 [Li-Taylor ’22]

[Hamada Loges '23, Loges, '24]

Infinite families satisfying all anomaly and 
Swampland constraints

[Cvetic-Lin-Turner ’21]

[Raghuram-Taylor-Turner '24]

Certain non-abelian factors only appear as part of 
bigger groups (automatic enhancement)

No GS -> Automatic enhancement

[Becker-Sezgin-Violaris ’23]

[Dierigl-Oehlmann-Schimannek ’23, Basile-Leone ’23]

Anomalies of discrete symmetries

Examples that violate the Kodaira condition from asymmetric orbifolds
[Baykara, Hamada, Tarazi, Vafa ’23]



5d N=1 & 4d N=2



5d N=1 & 4d N=2
We will focus on CY3 setup & ignore AdS



5d N=1 & 4d N=2

[Katz-Kim-Tarazi-Vafa ’20]
Constraints from brane probes, 

reproduce CY3 geometry

We will focus on CY3 setup & ignore AdS



5d N=1 & 4d N=2

[Katz-Kim-Tarazi-Vafa ’20]
Constraints from brane probes, 

reproduce CY3 geometry

But in general, focus is on checking Swampland constraints 
from top-down

[Heidenreich-Rudelius ’21,Fierro Cota, Klemm, Schimannek ’20, Fierro Cota, Minino, Weigand, 
Wiesner ’23, Alvarez-Garcia, Lee, Weigand ’23,Marchesano, Melotti, Paoloni ’23, Raman Vafa ’24]

We will focus on CY3 setup & ignore AdS



5d N=1 & 4d N=2

[Gkountoumis, Hull, Stemerdink, 
Vandoren ’23,’24]

[Katz-Kim-Tarazi-Vafa ’20]

New examples of asymmetric & quasicrystal orbifolds

[Baykara, Hamada, Tarazi, Vafa ’23]

Tn

�<latexit sha1_base64="W/sZvC0A1cUuupcIK5p3LPRRjJc=">AAACCnicbZC7TsMwGIUdrqXcQhlZLCokpipBSDBWMMBYpN6kNlSO+6exaieR7SCqKG/AM7DCzIZYeQlG3gS3ZKAtZzr+z7H8+/MTzpR2nC9rZXVtfWOztFXe3tnd27cPKm0Vp5JCi8Y8ll2fKOAsgpZmmkM3kUCEz6Hjj6+neecBpGJx1NSTBDxBRhELGCXajAZ2pR9IQrPmfZRn/RsiBMkHdtWpOTPhZeMWpooKNQb2d38Y01RApCknSvVcJ9FeRqRmlENe7qcKEkLHZAQ9YyMiQHnZbPccnwSxxDoEPDv/7WZEKDURvukIokO1mE2H/2W9VAeXXsaiJNUQUVMxWZByrGM8RYCHTALVfGIMoZKZLTENicGgDai5V5T5TgjDvGyYuIsElk37rOY6NffuvFq/KuiU0BE6RqfIRReojm5RA7UQRY/oGb2gV+vJerPerY/f6opV3DlEc7I+fwBiCZsU</latexit><latexit sha1_base64="W/sZvC0A1cUuupcIK5p3LPRRjJc=">AAACCnicbZC7TsMwGIUdrqXcQhlZLCokpipBSDBWMMBYpN6kNlSO+6exaieR7SCqKG/AM7DCzIZYeQlG3gS3ZKAtZzr+z7H8+/MTzpR2nC9rZXVtfWOztFXe3tnd27cPKm0Vp5JCi8Y8ll2fKOAsgpZmmkM3kUCEz6Hjj6+neecBpGJx1NSTBDxBRhELGCXajAZ2pR9IQrPmfZRn/RsiBMkHdtWpOTPhZeMWpooKNQb2d38Y01RApCknSvVcJ9FeRqRmlENe7qcKEkLHZAQ9YyMiQHnZbPccnwSxxDoEPDv/7WZEKDURvukIokO1mE2H/2W9VAeXXsaiJNUQUVMxWZByrGM8RYCHTALVfGIMoZKZLTENicGgDai5V5T5TgjDvGyYuIsElk37rOY6NffuvFq/KuiU0BE6RqfIRReojm5RA7UQRY/oGb2gV+vJerPerY/f6opV3DlEc7I+fwBiCZsU</latexit><latexit sha1_base64="W/sZvC0A1cUuupcIK5p3LPRRjJc=">AAACCnicbZC7TsMwGIUdrqXcQhlZLCokpipBSDBWMMBYpN6kNlSO+6exaieR7SCqKG/AM7DCzIZYeQlG3gS3ZKAtZzr+z7H8+/MTzpR2nC9rZXVtfWOztFXe3tnd27cPKm0Vp5JCi8Y8ll2fKOAsgpZmmkM3kUCEz6Hjj6+neecBpGJx1NSTBDxBRhELGCXajAZ2pR9IQrPmfZRn/RsiBMkHdtWpOTPhZeMWpooKNQb2d38Y01RApCknSvVcJ9FeRqRmlENe7qcKEkLHZAQ9YyMiQHnZbPccnwSxxDoEPDv/7WZEKDURvukIokO1mE2H/2W9VAeXXsaiJNUQUVMxWZByrGM8RYCHTALVfGIMoZKZLTENicGgDai5V5T5TgjDvGyYuIsElk37rOY6NffuvFq/KuiU0BE6RqfIRReojm5RA7UQRY/oGb2gV+vJerPerY/f6opV3DlEc7I+fwBiCZsU</latexit><latexit sha1_base64="W/sZvC0A1cUuupcIK5p3LPRRjJc=">AAACCnicbZC7TsMwGIUdrqXcQhlZLCokpipBSDBWMMBYpN6kNlSO+6exaieR7SCqKG/AM7DCzIZYeQlG3gS3ZKAtZzr+z7H8+/MTzpR2nC9rZXVtfWOztFXe3tnd27cPKm0Vp5JCi8Y8ll2fKOAsgpZmmkM3kUCEz6Hjj6+neecBpGJx1NSTBDxBRhELGCXajAZ2pR9IQrPmfZRn/RsiBMkHdtWpOTPhZeMWpooKNQb2d38Y01RApCknSvVcJ9FeRqRmlENe7qcKEkLHZAQ9YyMiQHnZbPccnwSxxDoEPDv/7WZEKDURvukIokO1mE2H/2W9VAeXXsaiJNUQUVMxWZByrGM8RYCHTALVfGIMoZKZLTENicGgDai5V5T5TgjDvGyYuIsElk37rOY6NffuvFq/KuiU0BE6RqfIRReojm5RA7UQRY/oGb2gV+vJerPerY/f6opV3DlEc7I+fwBiCZsU</latexit>

Torus

Worldsheet symmetry 
(involving T-duality)

Constraints from brane probes, 
reproduce CY3 geometry

But in general, focus is on checking Swampland constraints 
from top-down

[Heidenreich-Rudelius ’21,Fierro Cota, Klemm, Schimannek ’20, Fierro Cota, Minino, Weigand, 
Wiesner ’23, Alvarez-Garcia, Lee, Weigand ’23,Marchesano, Melotti, Paoloni ’23, Raman Vafa ’24]

We will focus on CY3 setup & ignore AdS



5d N=1 & 4d N=2

[Gkountoumis, Hull, Stemerdink, 
Vandoren ’23,’24]

[Katz-Kim-Tarazi-Vafa ’20]

New examples of asymmetric & quasicrystal orbifolds

[Baykara, Hamada, Tarazi, Vafa ’23]

Tn

�<latexit sha1_base64="W/sZvC0A1cUuupcIK5p3LPRRjJc=">AAACCnicbZC7TsMwGIUdrqXcQhlZLCokpipBSDBWMMBYpN6kNlSO+6exaieR7SCqKG/AM7DCzIZYeQlG3gS3ZKAtZzr+z7H8+/MTzpR2nC9rZXVtfWOztFXe3tnd27cPKm0Vp5JCi8Y8ll2fKOAsgpZmmkM3kUCEz6Hjj6+neecBpGJx1NSTBDxBRhELGCXajAZ2pR9IQrPmfZRn/RsiBMkHdtWpOTPhZeMWpooKNQb2d38Y01RApCknSvVcJ9FeRqRmlENe7qcKEkLHZAQ9YyMiQHnZbPccnwSxxDoEPDv/7WZEKDURvukIokO1mE2H/2W9VAeXXsaiJNUQUVMxWZByrGM8RYCHTALVfGIMoZKZLTENicGgDai5V5T5TgjDvGyYuIsElk37rOY6NffuvFq/KuiU0BE6RqfIRReojm5RA7UQRY/oGb2gV+vJerPerY/f6opV3DlEc7I+fwBiCZsU</latexit><latexit sha1_base64="W/sZvC0A1cUuupcIK5p3LPRRjJc=">AAACCnicbZC7TsMwGIUdrqXcQhlZLCokpipBSDBWMMBYpN6kNlSO+6exaieR7SCqKG/AM7DCzIZYeQlG3gS3ZKAtZzr+z7H8+/MTzpR2nC9rZXVtfWOztFXe3tnd27cPKm0Vp5JCi8Y8ll2fKOAsgpZmmkM3kUCEz6Hjj6+neecBpGJx1NSTBDxBRhELGCXajAZ2pR9IQrPmfZRn/RsiBMkHdtWpOTPhZeMWpooKNQb2d38Y01RApCknSvVcJ9FeRqRmlENe7qcKEkLHZAQ9YyMiQHnZbPccnwSxxDoEPDv/7WZEKDURvukIokO1mE2H/2W9VAeXXsaiJNUQUVMxWZByrGM8RYCHTALVfGIMoZKZLTENicGgDai5V5T5TgjDvGyYuIsElk37rOY6NffuvFq/KuiU0BE6RqfIRReojm5RA7UQRY/oGb2gV+vJerPerY/f6opV3DlEc7I+fwBiCZsU</latexit><latexit sha1_base64="W/sZvC0A1cUuupcIK5p3LPRRjJc=">AAACCnicbZC7TsMwGIUdrqXcQhlZLCokpipBSDBWMMBYpN6kNlSO+6exaieR7SCqKG/AM7DCzIZYeQlG3gS3ZKAtZzr+z7H8+/MTzpR2nC9rZXVtfWOztFXe3tnd27cPKm0Vp5JCi8Y8ll2fKOAsgpZmmkM3kUCEz6Hjj6+neecBpGJx1NSTBDxBRhELGCXajAZ2pR9IQrPmfZRn/RsiBMkHdtWpOTPhZeMWpooKNQb2d38Y01RApCknSvVcJ9FeRqRmlENe7qcKEkLHZAQ9YyMiQHnZbPccnwSxxDoEPDv/7WZEKDURvukIokO1mE2H/2W9VAeXXsaiJNUQUVMxWZByrGM8RYCHTALVfGIMoZKZLTENicGgDai5V5T5TgjDvGyYuIsElk37rOY6NffuvFq/KuiU0BE6RqfIRReojm5RA7UQRY/oGb2gV+vJerPerY/f6opV3DlEc7I+fwBiCZsU</latexit><latexit sha1_base64="W/sZvC0A1cUuupcIK5p3LPRRjJc=">AAACCnicbZC7TsMwGIUdrqXcQhlZLCokpipBSDBWMMBYpN6kNlSO+6exaieR7SCqKG/AM7DCzIZYeQlG3gS3ZKAtZzr+z7H8+/MTzpR2nC9rZXVtfWOztFXe3tnd27cPKm0Vp5JCi8Y8ll2fKOAsgpZmmkM3kUCEz6Hjj6+neecBpGJx1NSTBDxBRhELGCXajAZ2pR9IQrPmfZRn/RsiBMkHdtWpOTPhZeMWpooKNQb2d38Y01RApCknSvVcJ9FeRqRmlENe7qcKEkLHZAQ9YyMiQHnZbPccnwSxxDoEPDv/7WZEKDURvukIokO1mE2H/2W9VAeXXsaiJNUQUVMxWZByrGM8RYCHTALVfGIMoZKZLTENicGgDai5V5T5TgjDvGyYuIsElk37rOY6NffuvFq/KuiU0BE6RqfIRReojm5RA7UQRY/oGb2gV+vJerPerY/f6opV3DlEc7I+fwBiCZsU</latexit>

Torus

Worldsheet symmetry 
(involving T-duality)

Not fully classified, but finite # of them!

Constraints from brane probes, 
reproduce CY3 geometry

But in general, focus is on checking Swampland constraints 
from top-down

[Heidenreich-Rudelius ’21,Fierro Cota, Klemm, Schimannek ’20, Fierro Cota, Minino, Weigand, 
Wiesner ’23, Alvarez-Garcia, Lee, Weigand ’23,Marchesano, Melotti, Paoloni ’23, Raman Vafa ’24]

We will focus on CY3 setup & ignore AdS



5d N=1 & 4d N=2
Determination of QG cutoff (species scale) in bulk of moduli space  



5d N=1 & 4d N=2
Determination of QG cutoff (species scale) in bulk of moduli space  

Emergence proposal



5d N=1 & 4d N=2

Novelty: Numerical/machine learning methods!

[Lafors, Lukas, Ruehle, Schneider ‘22+…]

New CY3's from genetic algorithms 

Now we have numerical CY3 metrics!

[Berglund, He, Heyes, Hirst,  Jejjala, Lukas '23]

Determination of QG cutoff (species scale) in bulk of moduli space  

Emergence proposal



5d N=1 & 4d N=2

Novelty: Numerical/machine learning methods!

[Lafors, Lukas, Ruehle, Schneider ‘22+…]

New CY3's from genetic algorithms 

Now we have numerical CY3 metrics!

[Berglund, He, Heyes, Hirst,  Jejjala, Lukas '23]

See M
agd

alena’s t
alk!

Determination of QG cutoff (species scale) in bulk of moduli space  

Emergence proposal
See Max’s ta

lk!

See Eran’s talk!



5d N=1 & 4d N=2

Even the basic Q: is # of CY3's 
finite? is not answered

Novelty: Numerical/machine learning methods!

[Lafors, Lukas, Ruehle, Schneider ‘22+…]

New CY3's from genetic algorithms 

Now we have numerical CY3 metrics!

[Berglund, He, Heyes, Hirst,  Jejjala, Lukas '23]

See M
agd

alena’s t
alk!

Determination of QG cutoff (species scale) in bulk of moduli space  

Emergence proposal
See Max’s ta

lk!

See Eran’s talk!



5d N=1 & 4d N=2

Even the basic Q: is # of CY3's 
finite? is not answered

Novelty: Numerical/machine learning methods!

[Lafors, Lukas, Ruehle, Schneider ‘22+…]

New CY3's from genetic algorithms 

Now we have numerical CY3 metrics!

[Berglund, He, Heyes, Hirst,  Jejjala, Lukas '23]

See M
agd

alena’s t
alk!

Determination of QG cutoff (species scale) in bulk of moduli space  

Emergence proposal
See Max’s ta

lk!

See Eran’s talk!

(Although finite # elliptic 3-folds & of bases for 4-fold, 5fold)
[Grassi, Gross ’01, Di Cervo-Svaldi ’16,]



5d N=1 & 4d N=2

Even the basic Q: is # of CY3's 
finite? is not answered

Novelty: Numerical/machine learning methods!

[Lafors, Lukas, Ruehle, Schneider ‘22+…]

New CY3's from genetic algorithms 

Now we have numerical CY3 metrics!

[Berglund, He, Heyes, Hirst,  Jejjala, Lukas '23]

See M
agd

alena’s t
alk!

Determination of QG cutoff (species scale) in bulk of moduli space  

Emergence proposal
See Max’s ta

lk!

See Eran’s talk!
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Is 5d N=1 pure sugra (only gravity multiplet   ) in 
the Swampland?

(gµ⌫ , Aµ, µ)
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4 supercharges
4d and below

h�ii
<latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit>

Moduli space lifted by potential

V (�i)
<latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit>

V = VFlux + Vcorrection
<latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit>



4 supercharges
4d and below

h�ii
<latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit>

Moduli space lifted by potential

V (�i)
<latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit>

V = VFlux + Vcorrection
<latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit>



4 supercharges
4d and below

h�ii
<latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit>

Moduli space lifted by potential

V (�i)
<latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit>

V = VFlux + Vcorrection
<latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit>

Natural Q: How many flux vacua?



4 supercharges
4d and below

Flux scalar potential constrained by theory of 
limiting mixed Hodge structures

[Grimm, Palti, Valenzuela ’18,Grimm-Li-Valenzuela 
’19, Calderon Infante-Ruiz-Valenzuela ’22]  

h�ii
<latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit>

Moduli space lifted by potential

V (�i)
<latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit>

V = VFlux + Vcorrection
<latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit>

Natural Q: How many flux vacua?



4 supercharges
4d and below

Flux scalar potential constrained by theory of 
limiting mixed Hodge structures

[Grimm, Palti, Valenzuela ’18,Grimm-Li-Valenzuela 
’19, Calderon Infante-Ruiz-Valenzuela ’22]  

h�ii
<latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit><latexit sha1_base64="IvsVZoqropWUVqJW8/5wYhIM9dc=">AAACDXicbVC7TsNAEDzzDOFlQFQ0JyIkqshGSFBG0FAGiTyk2LLOl3V8yvls3Z2RIivfwDfQQk2HaPkGSv6Ei3FBEqaa3ZnV7k6Ycaa043xZK6tr6xubta369s7u3r59cNhVaS4pdGjKU9kPiQLOBHQ00xz6mQSShBx64fh2pvceQSqWigc9ycBPyEiwiFGiTSuwjz1OxIgD9rKYBcyTZRXYDafplMDLxK1IA1VoB/a3N0xpnoDQlBOlBq6Tab8gUjPKYVr3cgUZoWMygoGhgiSg/KI8f4rPolRiHQMu67/egiRKTZLQeBKiY7WozZr/aYNcR9d+wUSWaxDUWIwW5RzrFM9SwEMmgWo+MYRQycyVmMZEEqpNVnNblHknhuG0bjJxFxNYJt2Lpus03fvLRuumSqeGTtApOkcuukItdIfaqIMoKtAzekGv1pP1Zr1bH7/WFauaOUJzsD5/AEiwnBQ=</latexit>

Moduli space lifted by potential

V (�i)
<latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit><latexit sha1_base64="gv84UxDbsQVUMVQTSoyBQPWGBGU=">AAAB/3icdVDLTgIxFO3gC/GFunTTSExwM2kJoyyJblxiIg8DhHTKhWnoPNJ2TAhh4Te41bU749ZPcemfWBATMXpWp/ec5t5z/EQKbQh5dzIrq2vrG9nN3Nb2zu5efv+goeNUcajzWMaq5TMNUkRQN8JIaCUKWOhLaPqjy5nevAOlRRzdmHEC3ZANIzEQnBk7um0UO0kgeuK0ly8Ql5x5ZVrBxPUIrVDPkpJHCSlh6pI5CmiBWi//0enHPA0hMlwyrduUJKY7YcoILmGa66QaEsZHbAhtSyMWgu5O5gdP8ckgVtgEgOfvn94JC7Ueh771hMwE+rc2G/6ltVMzqHQnIkpSAxG3FqsNUolNjGe5cV8o4EaOLWFcCXsl5gFTjBvbztIWbeME0J/mbCffwfH/pFFyKXHpdblQvVi0k0VH6BgVEUXnqIquUA3VEUchekCP6Mm5d56dF+f1y5pxFn8O0RKct08SE5aE</latexit>

V = VFlux + Vcorrection
<latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit>

Natural Q: How many flux vacua?

[Bakker-Grimm-Schnell-Tsimermann ’21, Grimm ’21,Grimm, Lanza, Douglas, 
Schlechter, Monee, van Vliet, ’21, '22, ’23,Grimm, Van de Heisteeg ’24]

Tame geometry as a constraint on effective action, rigorously 
prove finiteness of perturbative Minkowski flux vacua



4 supercharges
4d and below

Flux scalar potential constrained by theory of 
limiting mixed Hodge structures

[Grimm, Palti, Valenzuela ’18,Grimm-Li-Valenzuela 
’19, Calderon Infante-Ruiz-Valenzuela ’22]  
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Natural Q: How many flux vacua?

[Bakker-Grimm-Schnell-Tsimermann ’21, Grimm ’21,Grimm, Lanza, Douglas, 
Schlechter, Monee, van Vliet, ’21, '22, ’23,Grimm, Van de Heisteeg ’24]

Tame geometry as a constraint on effective action, rigorously 
prove finiteness of perturbative Minkowski flux vacua



4 supercharges
4d and below

Flux scalar potential constrained by theory of 
limiting mixed Hodge structures

[Grimm, Palti, Valenzuela ’18,Grimm-Li-Valenzuela 
’19, Calderon Infante-Ruiz-Valenzuela ’22]  

[Bakker-Grimm-Schnell-Tsimermann ’21, Grimm ’21,Grimm, Lanza, Douglas, 
Schlechter, Monee, van Vliet, ’21, '22, ’23,Grimm, Van de Heisteeg ’24]

Tame geometry as a constraint on effective action, rigorously 
prove finiteness of perturbative Minkowski flux vacua
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V = VFlux + Vcorrection
<latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit><latexit sha1_base64="z71/94HlbPKVlJkr9Sn/v/rft3g=">AAACH3icbVDLSsNAFJ3UV62vqEs3wSIKQklE0I1QFMRlBZsW2hAm05t26OTBzERaQj7Bj/Ab3Oranbjt0j9xUoPY1rM6954z3DnHixkV0jQnWmlpeWV1rbxe2djc2t7Rd/dsESWcQJNELOJtDwtgNISmpJJBO+aAA49Byxve5HrrEbigUfggxzE4Ae6H1KcES7Vy9WP7ynbTroSRTG9ZMsqy09+ZRJwDyX1Z5upVs2ZOYSwSqyBVVKDh6l/dXkSSAEJJGBaiY5mxdFLMJSUMsko3ERBjMsR96Cga4gCEk04DZcaRH3FDDsCYzn+9KQ6EGAee8gRYDsS8li//0zqJ9C+dlIZxIiEkyqI0P2GGjIy8F6NH86xsrAgmnKpfGmSAOSZStTdzRag4A+hlFdWJNd/AIrHPapZZs+7Pq/Xrop0yOkCH6ARZ6ALV0R1qoCYi6Am9oFf0pj1r79qH9vljLWnFm300A23yDUxqpMA=</latexit>

Natural Q: How many flux vacua?



4 supercharges
LHS used to “bootstrap” all 14 CY 
fourfolds with 3 punctures

[Van de Heisteeg ’24]  

0
<latexit sha1_base64="ZR2Zvoijze60DyjqQLPA1HN40EY=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkZ23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwALrZMi</latexit><latexit sha1_base64="ZR2Zvoijze60DyjqQLPA1HN40EY=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkZ23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwALrZMi</latexit><latexit sha1_base64="ZR2Zvoijze60DyjqQLPA1HN40EY=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkZ23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwALrZMi</latexit><latexit sha1_base64="ZR2Zvoijze60DyjqQLPA1HN40EY=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkZ23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwALrZMi</latexit>

1
<latexit sha1_base64="bBkEGBJgp0Q4GzM79+FkRljxRLw=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkd23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwANQJMj</latexit><latexit sha1_base64="bBkEGBJgp0Q4GzM79+FkRljxRLw=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkd23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwANQJMj</latexit><latexit sha1_base64="bBkEGBJgp0Q4GzM79+FkRljxRLw=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkd23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwANQJMj</latexit><latexit sha1_base64="bBkEGBJgp0Q4GzM79+FkRljxRLw=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkd23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwANQJMj</latexit>

1
<latexit sha1_base64="B0nFDEWVauFkP4LHSgMHvxJnej4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1t0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2TJJpDk2eyER3AmZACgVNFCihk2pgcSChHYxupnr7EbQRibrHcQp+zIZKhIIztK1WT6gQx/1K1a25M9Bl4hWkSgo0+pXv3iDhWQwKuWTGdD03RT9nGgWXMCn3MgMp4yM2hK6lisVg/Hx27YSehommGAGd1X+9OYuNGceB9cQMI7OoTZv/ad0Mwys/FyrNEBS3FquFmaSY0OnTdCA0cJRjSxjXwl5JecQ042ijmdti7DsRDCZlm4m3mMAyaZ3XPLfm3V1U69dFOiVyTE7IGfHIJamTW9IgTcLJA3kmL+TVeXLenHfn49e64hQzR2QOzucPeBiVqg==</latexit><latexit sha1_base64="B0nFDEWVauFkP4LHSgMHvxJnej4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1t0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2TJJpDk2eyER3AmZACgVNFCihk2pgcSChHYxupnr7EbQRibrHcQp+zIZKhIIztK1WT6gQx/1K1a25M9Bl4hWkSgo0+pXv3iDhWQwKuWTGdD03RT9nGgWXMCn3MgMp4yM2hK6lisVg/Hx27YSehommGAGd1X+9OYuNGceB9cQMI7OoTZv/ad0Mwys/FyrNEBS3FquFmaSY0OnTdCA0cJRjSxjXwl5JecQ042ijmdti7DsRDCZlm4m3mMAyaZ3XPLfm3V1U69dFOiVyTE7IGfHIJamTW9IgTcLJA3kmL+TVeXLenHfn49e64hQzR2QOzucPeBiVqg==</latexit><latexit sha1_base64="B0nFDEWVauFkP4LHSgMHvxJnej4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1t0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2TJJpDk2eyER3AmZACgVNFCihk2pgcSChHYxupnr7EbQRibrHcQp+zIZKhIIztK1WT6gQx/1K1a25M9Bl4hWkSgo0+pXv3iDhWQwKuWTGdD03RT9nGgWXMCn3MgMp4yM2hK6lisVg/Hx27YSehommGAGd1X+9OYuNGceB9cQMI7OoTZv/ad0Mwys/FyrNEBS3FquFmaSY0OnTdCA0cJRjSxjXwl5JecQ042ijmdti7DsRDCZlm4m3mMAyaZ3XPLfm3V1U69dFOiVyTE7IGfHIJamTW9IgTcLJA3kmL+TVeXLenHfn49e64hQzR2QOzucPeBiVqg==</latexit><latexit sha1_base64="B0nFDEWVauFkP4LHSgMHvxJnej4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1t0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2TJJpDk2eyER3AmZACgVNFCihk2pgcSChHYxupnr7EbQRibrHcQp+zIZKhIIztK1WT6gQx/1K1a25M9Bl4hWkSgo0+pXv3iDhWQwKuWTGdD03RT9nGgWXMCn3MgMp4yM2hK6lisVg/Hx27YSehommGAGd1X+9OYuNGceB9cQMI7OoTZv/ad0Mwys/FyrNEBS3FquFmaSY0OnTdCA0cJRjSxjXwl5JecQ042ijmdti7DsRDCZlm4m3mMAyaZ3XPLfm3V1U69dFOiVyTE7IGfHIJamTW9IgTcLJA3kmL+TVeXLenHfn49e64hQzR2QOzucPeBiVqg==</latexit>

Discovered a new, singular CY4!



4 supercharges
LHS used to “bootstrap” all 14 CY 
fourfolds with 3 punctures

[Van de Heisteeg ’24]  

Index theorem for 
flux vacua

[S. Lüst ’24]  

0
<latexit sha1_base64="ZR2Zvoijze60DyjqQLPA1HN40EY=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkZ23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwALrZMi</latexit><latexit sha1_base64="ZR2Zvoijze60DyjqQLPA1HN40EY=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkZ23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwALrZMi</latexit><latexit sha1_base64="ZR2Zvoijze60DyjqQLPA1HN40EY=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkZ23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwALrZMi</latexit><latexit sha1_base64="ZR2Zvoijze60DyjqQLPA1HN40EY=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkZ23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwALrZMi</latexit>

1
<latexit sha1_base64="bBkEGBJgp0Q4GzM79+FkRljxRLw=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkd23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwANQJMj</latexit><latexit sha1_base64="bBkEGBJgp0Q4GzM79+FkRljxRLw=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkd23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwANQJMj</latexit><latexit sha1_base64="bBkEGBJgp0Q4GzM79+FkRljxRLw=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkd23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwANQJMj</latexit><latexit sha1_base64="bBkEGBJgp0Q4GzM79+FkRljxRLw=">AAAB93icbVC7TsNAEFyHVwgvAyXNiQiJKrIREpQRNJSJRB5SYkXnyzo+5fzQ3RnJsvIFtFDTIVo+h5I/4RJckISpZndmtbvjp4Ir7ThfVmVjc2t7p7pb29s/ODyyj0+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+9n+u9J5SKJ/GjzlP0IjqJecAZ1abVdkd23Wk4C5B14pakDiVaI/t7OE5YFmGsmaBKDVwn1V5BpeZM4Kw2zBSmlE3pBAeGxjRC5RWLQ2fkIkgk0SGSRf3XW9BIqTzyjSeiOlSr2rz5nzbIdHDrFTxOM40xMxajBZkgOiHzf8mYS2Ra5IZQJrm5krCQSsq0SWVpizLvhDie1Uwm7moC66R71XCdhtu+rjfvynSqcAbncAku3EATHqAFHWCA8Awv8Grl1pv1bn38WitWOXMKS7A+fwANQJMj</latexit>

1
<latexit sha1_base64="B0nFDEWVauFkP4LHSgMHvxJnej4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1t0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2TJJpDk2eyER3AmZACgVNFCihk2pgcSChHYxupnr7EbQRibrHcQp+zIZKhIIztK1WT6gQx/1K1a25M9Bl4hWkSgo0+pXv3iDhWQwKuWTGdD03RT9nGgWXMCn3MgMp4yM2hK6lisVg/Hx27YSehommGAGd1X+9OYuNGceB9cQMI7OoTZv/ad0Mwys/FyrNEBS3FquFmaSY0OnTdCA0cJRjSxjXwl5JecQ042ijmdti7DsRDCZlm4m3mMAyaZ3XPLfm3V1U69dFOiVyTE7IGfHIJamTW9IgTcLJA3kmL+TVeXLenHfn49e64hQzR2QOzucPeBiVqg==</latexit><latexit sha1_base64="B0nFDEWVauFkP4LHSgMHvxJnej4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1t0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2TJJpDk2eyER3AmZACgVNFCihk2pgcSChHYxupnr7EbQRibrHcQp+zIZKhIIztK1WT6gQx/1K1a25M9Bl4hWkSgo0+pXv3iDhWQwKuWTGdD03RT9nGgWXMCn3MgMp4yM2hK6lisVg/Hx27YSehommGAGd1X+9OYuNGceB9cQMI7OoTZv/ad0Mwys/FyrNEBS3FquFmaSY0OnTdCA0cJRjSxjXwl5JecQ042ijmdti7DsRDCZlm4m3mMAyaZ3XPLfm3V1U69dFOiVyTE7IGfHIJamTW9IgTcLJA3kmL+TVeXLenHfn49e64hQzR2QOzucPeBiVqg==</latexit><latexit sha1_base64="B0nFDEWVauFkP4LHSgMHvxJnej4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1t0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2TJJpDk2eyER3AmZACgVNFCihk2pgcSChHYxupnr7EbQRibrHcQp+zIZKhIIztK1WT6gQx/1K1a25M9Bl4hWkSgo0+pXv3iDhWQwKuWTGdD03RT9nGgWXMCn3MgMp4yM2hK6lisVg/Hx27YSehommGAGd1X+9OYuNGceB9cQMI7OoTZv/ad0Mwys/FyrNEBS3FquFmaSY0OnTdCA0cJRjSxjXwl5JecQ042ijmdti7DsRDCZlm4m3mMAyaZ3XPLfm3V1U69dFOiVyTE7IGfHIJamTW9IgTcLJA3kmL+TVeXLenHfn49e64hQzR2QOzucPeBiVqg==</latexit><latexit sha1_base64="B0nFDEWVauFkP4LHSgMHvxJnej4=">AAAB/HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+rOMj57N1t0aKrPANtFDTIVr+hZI/4RJckISpZndmtbsTpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2TJJpDk2eyER3AmZACgVNFCihk2pgcSChHYxupnr7EbQRibrHcQp+zIZKhIIztK1WT6gQx/1K1a25M9Bl4hWkSgo0+pXv3iDhWQwKuWTGdD03RT9nGgWXMCn3MgMp4yM2hK6lisVg/Hx27YSehommGAGd1X+9OYuNGceB9cQMI7OoTZv/ad0Mwys/FyrNEBS3FquFmaSY0OnTdCA0cJRjSxjXwl5JecQ042ijmdti7DsRDCZlm4m3mMAyaZ3XPLfm3V1U69dFOiVyTE7IGfHIJamTW9IgTcLJA3kmL+TVeXLenHfn49e64hQzR2QOzucPeBiVqg==</latexit>

Discovered a new, singular CY4!

Uses generalization of hairy ball 
theorem to find SUSY minima in 

complicated moduli spaces

DW = 0
<latexit sha1_base64="qwI4ZnK3+oOdiMwembdkaReGW9E=">AAAB+nicdVDLSgMxFM3UV62vqks3wSK4GjK2qF0IRV24rGAf0A4lk97phGYeJBmh1P6CW127E7f+jEv/xExbwYqe1ck9J9x7jpcIrjQhH1ZuaXlldS2/XtjY3NreKe7uNVWcSgYNFotYtj2qQPAIGpprAe1EAg09AS1veJXprXuQisfRnR4l4IZ0EHGfM6qz0XXrgvSKJWJXM5ziGSlXDSEVh5TL2LHJFCU0R71X/Oz2Y5aGEGkmqFIdhyTaHVOpORMwKXRTBQllQzqAjqERDUG54+mtE3zkxxLrAPD0/dM7pqFSo9AznpDqQP3WsuFfWifV/rk75lGSaoiYsRjNTwXWMc4i4z6XwLQYGUKZ5OZKzAIqKdOmmIUtysQJoD8pmE6+g+P/SfPEdojt3FZKtct5O3l0gA7RMXLQGaqhG1RHDcRQgB7RE3q2HqwX69V6m1lz1vzPPlqA9f4Fd4GUhg==</latexit><latexit sha1_base64="qwI4ZnK3+oOdiMwembdkaReGW9E=">AAAB+nicdVDLSgMxFM3UV62vqks3wSK4GjK2qF0IRV24rGAf0A4lk97phGYeJBmh1P6CW127E7f+jEv/xExbwYqe1ck9J9x7jpcIrjQhH1ZuaXlldS2/XtjY3NreKe7uNVWcSgYNFotYtj2qQPAIGpprAe1EAg09AS1veJXprXuQisfRnR4l4IZ0EHGfM6qz0XXrgvSKJWJXM5ziGSlXDSEVh5TL2LHJFCU0R71X/Oz2Y5aGEGkmqFIdhyTaHVOpORMwKXRTBQllQzqAjqERDUG54+mtE3zkxxLrAPD0/dM7pqFSo9AznpDqQP3WsuFfWifV/rk75lGSaoiYsRjNTwXWMc4i4z6XwLQYGUKZ5OZKzAIqKdOmmIUtysQJoD8pmE6+g+P/SfPEdojt3FZKtct5O3l0gA7RMXLQGaqhG1RHDcRQgB7RE3q2HqwX69V6m1lz1vzPPlqA9f4Fd4GUhg==</latexit><latexit sha1_base64="qwI4ZnK3+oOdiMwembdkaReGW9E=">AAAB+nicdVDLSgMxFM3UV62vqks3wSK4GjK2qF0IRV24rGAf0A4lk97phGYeJBmh1P6CW127E7f+jEv/xExbwYqe1ck9J9x7jpcIrjQhH1ZuaXlldS2/XtjY3NreKe7uNVWcSgYNFotYtj2qQPAIGpprAe1EAg09AS1veJXprXuQisfRnR4l4IZ0EHGfM6qz0XXrgvSKJWJXM5ziGSlXDSEVh5TL2LHJFCU0R71X/Oz2Y5aGEGkmqFIdhyTaHVOpORMwKXRTBQllQzqAjqERDUG54+mtE3zkxxLrAPD0/dM7pqFSo9AznpDqQP3WsuFfWifV/rk75lGSaoiYsRjNTwXWMc4i4z6XwLQYGUKZ5OZKzAIqKdOmmIUtysQJoD8pmE6+g+P/SfPEdojt3FZKtct5O3l0gA7RMXLQGaqhG1RHDcRQgB7RE3q2HqwX69V6m1lz1vzPPlqA9f4Fd4GUhg==</latexit><latexit sha1_base64="qwI4ZnK3+oOdiMwembdkaReGW9E=">AAAB+nicdVDLSgMxFM3UV62vqks3wSK4GjK2qF0IRV24rGAf0A4lk97phGYeJBmh1P6CW127E7f+jEv/xExbwYqe1ck9J9x7jpcIrjQhH1ZuaXlldS2/XtjY3NreKe7uNVWcSgYNFotYtj2qQPAIGpprAe1EAg09AS1veJXprXuQisfRnR4l4IZ0EHGfM6qz0XXrgvSKJWJXM5ziGSlXDSEVh5TL2LHJFCU0R71X/Oz2Y5aGEGkmqFIdhyTaHVOpORMwKXRTBQllQzqAjqERDUG54+mtE3zkxxLrAPD0/dM7pqFSo9AznpDqQP3WsuFfWifV/rk75lGSaoiYsRjNTwXWMc4i4z6XwLQYGUKZ5OZKzAIqKdOmmIUtysQJoD8pmE6+g+P/SfPEdojt3FZKtct5O3l0gA7RMXLQGaqhG1RHDcRQgB7RE3q2HqwX69V6m1lz1vzPPlqA9f4Fd4GUhg==</latexit>

(Hairy ball courtesy of Sam Dierigl)



4 supercharges
Tadpole conjecture: Cant’ always stabilize all moduli while 
obeying tadpole [Bena, Blaback, Graña, Lüst ’20, Plauschinn '20, Marchesano-Prieto 

Wiesner ’21, Graña, Grimm, Van de Heisteeg, Herraez ’22 Lüst Wiesner 
’22, Courdachet, Marchesano, Pietro, Urkiola ‘23, Braun, Graña, Lüst, 

Parra de Freitas ’23]



4 supercharges
Tadpole conjecture: Cant’ always stabilize all moduli while 
obeying tadpole [Bena, Blaback, Graña, Lüst ’20, Plauschinn '20, Marchesano-Prieto 

Wiesner ’21, Graña, Grimm, Van de Heisteeg, Herraez ’22 Lüst Wiesner 
’22, Courdachet, Marchesano, Pietro, Urkiola ‘23, Braun, Graña, Lüst, 

Parra de Freitas ’23]

Scale separation: Find an AdS vacuum with 
tiny extra dimensions

`AdS
<latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>

`AdS ⇠ `KK
<latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit>

`KK
<latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit>

Not scale-separated

[See review by Courdachet ’23]



4 supercharges
Tadpole conjecture: Cant’ always stabilize all moduli while 
obeying tadpole [Bena, Blaback, Graña, Lüst ’20, Plauschinn '20, Marchesano-Prieto 

Wiesner ’21, Graña, Grimm, Van de Heisteeg, Herraez ’22 Lüst Wiesner 
’22, Courdachet, Marchesano, Pietro, Urkiola ‘23, Braun, Graña, Lüst, 

Parra de Freitas ’23]

Scale separation: Find an AdS vacuum with 
tiny extra dimensions

`AdS
<latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>

`AdS ⇠ `KK
<latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit>

`AdS ⌧ `KK
<latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit>

`KK
<latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit>

Not scale-separated

`AdS
<latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>

`KK
<latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit>

Scale-separated

[See review by Courdachet ’23]



4 supercharges
Tadpole conjecture: Cant’ always stabilize all moduli while 
obeying tadpole [Bena, Blaback, Graña, Lüst ’20, Plauschinn '20, Marchesano-Prieto 

Wiesner ’21, Graña, Grimm, Van de Heisteeg, Herraez ’22 Lüst Wiesner 
’22, Courdachet, Marchesano, Pietro, Urkiola ‘23, Braun, Graña, Lüst, 

Parra de Freitas ’23]

Scale separation: Find an AdS vacuum with 
tiny extra dimensions

`AdS
<latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>

`AdS ⇠ `KK
<latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit>

`AdS ⌧ `KK
<latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit>

`KK
<latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit>

Not scale-separated

`AdS
<latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>

`KK
<latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit>

Scale-separated

[See review by Courdachet ’23]

Questions of consistency of DGKT solution: So far, so good
[Marchesano-Palti-Quirant-Tomasiello ’20, Junghans ’20,  ’21, ’23,  Apers ’22,Casas-Marchesano-Prieto ’22, Emelin-Farakos-Tringas ’22],



4 supercharges
Tadpole conjecture: Cant’ always stabilize all moduli while 
obeying tadpole [Bena, Blaback, Graña, Lüst ’20, Plauschinn '20, Marchesano-Prieto 

Wiesner ’21, Graña, Grimm, Van de Heisteeg, Herraez ’22 Lüst Wiesner 
’22, Courdachet, Marchesano, Pietro, Urkiola ‘23, Braun, Graña, Lüst, 

Parra de Freitas ’23]

Scale separation: Find an AdS vacuum with 
tiny extra dimensions

`AdS
<latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>

`AdS ⇠ `KK
<latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit>

`AdS ⌧ `KK
<latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit>

`KK
<latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit>

Not scale-separated

`AdS
<latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>

`KK
<latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit>

Scale-separated

[See review by Courdachet ’23]

[Cribiori-Junghans-Hemelryck-Wrase ’21, Carrasco-
Courdachet-Marchesano-Prieto ’23,  Junghans ’22, 
Andriot-Tringas’23Tringas ’23, Farakos-Morittu '23]

New proposed scale-separated 
solutions

Questions of consistency of DGKT solution: So far, so good

See G. Tringas’ poster!

[Marchesano-Palti-Quirant-Tomasiello ’20, Junghans ’20,  ’21, ’23,  Apers ’22,Casas-Marchesano-Prieto ’22, Emelin-Farakos-Tringas ’22],



4 supercharges
Tadpole conjecture: Cant’ always stabilize all moduli while 
obeying tadpole [Bena, Blaback, Graña, Lüst ’20, Plauschinn '20, Marchesano-Prieto 

Wiesner ’21, Graña, Grimm, Van de Heisteeg, Herraez ’22 Lüst Wiesner 
’22, Courdachet, Marchesano, Pietro, Urkiola ‘23, Braun, Graña, Lüst, 

Parra de Freitas ’23]

Scale separation: Find an AdS vacuum with 
tiny extra dimensions

`AdS
<latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>

`AdS ⇠ `KK
<latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit><latexit sha1_base64="bcYqZyJVOVhq81U65F1Mzzh4qM0=">AAACHXicbVC5TsNAFFyHK4QrQEljEUWiimyEBGWABilNEOSQYstab16SVdaHdp8RkeUv4CP4Blqo6RAtouRP2IQUOZhq3sw87b7xY8EVWta3kVtZXVvfyG8WtrZ3dveK+wdNFSWSQYNFIpJtnyoQPIQGchTQjiXQwBfQ8ofXY7/1AFLxKLzHUQxuQPsh73FGUUteseyAEF7qIDxietm9yzJH8WBWrNWyzCuWrIo1gblM7CkpkSnqXvHH6UYsCSBEJqhSHduK0U2pRM4EZAUnURBTNqR96Gga0gCUm07OycxyL5ImDsCczLPZlAZKjQJfZwKKA7XojcX/vE6CvQs35WGcIIRMR7TXS4SJkTluxexyCQzFSBPKJNe/NNmASspQdzf3itLnDKCbFXQn9mIDy6R5WrGtin17VqpeTdvJkyNyTE6ITc5JldyQOmkQRp7IC3klb8az8W58GJ9/0Zwx3TkkczC+fgGP06PQ</latexit>

`AdS ⌧ `KK
<latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit><latexit sha1_base64="hcvd+8/dXRacGAlbuxb9S3RPn00=">AAACHHicbVC5TsNAFFyHK4QrQEljEZCoIhshQRmgQUoTBDmk2LLWm5dklfWh3WdEZPkH+Ai+gRZqOkSLRMmfsAkpcjDVvJl52n3jx4IrtKxvI7e0vLK6ll8vbGxube8Ud/caKkokgzqLRCRbPlUgeAh15CigFUuggS+g6Q+uR37zAaTiUXiPwxjcgPZC3uWMopa84pEDQnipg/CI6WXnLsscIaa1ajXLvGLJKltjmIvEnpASmaDmFX+cTsSSAEJkgirVtq0Y3ZRK5ExAVnASBTFlA9qDtqYhDUC56fiazDzuRtLEPpjjeTqb0kCpYeDrTECxr+a9kfif106we+GmPIwThJDpiPa6iTAxMkelmB0ugaEYakKZ5PqXJutTSRnq6mZeUfqcPnSygu7Enm9gkTROy7ZVtm/PSpWrSTt5ckAOyQmxyTmpkBtSI3XCyBN5Ia/kzXg23o0P4/MvmjMmO/tkBsbXL6k5o1U=</latexit>

`KK
<latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit>

Not scale-separated

`AdS
<latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit><latexit sha1_base64="6fiEo+3DmjAJBRDVpyNmyNQOV2A=">AAACCXicbZC7TsMwFIYdrqXcWhhZLCokpipBSDAWWBiLoBeprSLHOW2tOhfZJ0AV5Ql4BlaY2RArT8HIm+CWDLTln36f/7d8/HmxFBpt+8taWl5ZXVsvbBQ3t7Z3dkvlvaaOEsWhwSMZqbbHNEgRQgMFSmjHCljgSWh5o6tJ3roHpUUU3uE4hl7ABqHoC87QjNxSuQtSumkX4RHTC/82y9xSxa7aU9FF4+SmQnLV3dJ31494EkCIXDKtO44dYy9lCgWXkBW7iYaY8REbQMfYkAWge+l09Ywe9SNFcQh0ev7bTVmg9TjwTCdgONTz2WT4X9ZJsH/eS0UYJwghNxWT9RNJMaITAtQXCjjKsTGMK2G2pHzIFONoOM28os13huBnRcPEmSewaJonVceuOjenldplTqdADsghOSYOOSM1ck3qpEE4eSDP5IW8Wk/Wm/VuffxWl6z8zj6ZkfX5A8ixmsQ=</latexit>

⇥
<latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit><latexit sha1_base64="oefHxSqyIr+IbqcgwxMI1u4uid8=">AAAB/HicbVC7TsNAEFzzDOEVoKSxiJCoIhshQRlBQxkk8pASKzpf1vGR80N3a6TICt9ACzUdouVfKPkTLsEFSZhqdmdWuzt+KoUmx/myVlbX1jc2S1vl7Z3dvf3KwWFLJ5ni2OSJTFTHZxqliLFJgiR2UoUs8iW2/dHNVG8/otIiie9pnKIXsWEsAsEZmVarRyJC3a9UnZozg71M3IJUoUCjX/nuDRKeRRgTl0zrruuk5OVMkeASJ+VepjFlfMSG2DU0ZmaJl8+undinQaJsCtGe1X+9OYu0Hke+8USMQr2oTZv/ad2MgisvF3GaEcbcWIwWZNKmxJ4+bQ+EQk5ybAjjSpgrbR4yxTiZaOa2aPNOiINJ2WTiLiawTFrnNdepuXcX1fp1kU4JjuEEzsCFS6jDLTSgCRwe4Ble4NV6st6sd+vj17piFTNHMAfr8wdrnJWi</latexit>

`KK
<latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit><latexit sha1_base64="7Kj8HPLGNB/J9JMraPZxLlj4iuM=">AAACCHicbZC7TsMwFIadcivlFmBksaiQmKoEIcFYwYLUpUj0IrVR5binrVXnIvukooryAjwDK8xsiJW3YORNcEsG2vJPv8//Wz7+/FgKjY7zZRXW1jc2t4rbpZ3dvf0D+/CoqaNEcWjwSEaq7TMNUoTQQIES2rECFvgSWv74dpa3JqC0iMIHnMbgBWwYioHgDM2oZ9tdkLKXdhEeMa3Vsqxnl52KMxddNW5uyiRXvWd/d/sRTwIIkUumdcd1YvRSplBwCVmpm2iIGR+zIXSMDVkA2kvnm2f0bBApiiOg8/PfbsoCraeBbzoBw5FezmbD/7JOgoNrLxVhnCCE3FRMNkgkxYjOANC+UMBRTo1hXAmzJeUjphhHg2nhFW2+M4J+VjJM3GUCq6Z5UXGdint/Wa7e5HSK5IScknPikitSJXekThqEkwl5Ji/k1Xqy3qx36+O3WrDyO8dkQdbnDwLNmlg=</latexit>

Scale-separated

[See review by Courdachet ’23]

[Cribiori-Junghans-Hemelryck-Wrase ’21, Carrasco-
Courdachet-Marchesano-Prieto ’23,  Junghans ’22, 
Andriot-Tringas’23Tringas ’23, Farakos-Morittu '23]

New proposed scale-separated 
solutions

Questions of consistency of DGKT solution: So far, so good
[Marchesano-Palti-Quirant-Tomasiello ’20, Junghans ’20,  ’21, ’23,  Apers ’22,Casas-Marchesano-Prieto ’22, Emelin-Farakos-Tringas ’22],

Progress towards KKLT-like 4d N=1 vacua
String field theory for computing W See Ja

kob’s t
alk!

See M
injae’s  

talk!

See G. Tringas’ poster!



0 supercharges
Most interesting case.  A lot of progress!



0 supercharges

For instance, scale separation
AdS4 ⇥ T 7

<latexit sha1_base64="eoboAJDsKq8e5EylodxywBBY6RY=">AAACB3icbVC7TsNAEDyHVwiPGChpTkRIVJGNkEIZoKEMIi8pMdb5vI5POT90d0aKrHwA30ALNR2i5TMo+RMuwQVJmGp2Z1a7O17KmVSW9WWU1tY3NrfK25Wd3b39qnlw2JVJJih0aMIT0feIBM5i6CimOPRTASTyOPS88c1M7z2CkCyJ22qSghORUcwCRonSLdesXvn37sVQsQgkbj80XLNm1a058CqxC1JDBVqu+T30E5pFECvKiZQD20qVkxOhGOUwrQwzCSmhYzKCgaYx0YucfH74FJ8GicAqBDyv/3pzEkk5iTztiYgK5bI2a/6nDTIVXDo5i9NMQUy1RWtBxrFK8Ox/7DMBVPGJJoQKpq/ENCSCUKVTWtgi9Tsh+NOKzsReTmCVdM/rtlW37y5qzesinTI6RifoDNmogZroFrVQB1GUoWf0gl6NJ+PNeDc+fq0lo5g5QgswPn8AX6aYwQ==</latexit><latexit sha1_base64="eoboAJDsKq8e5EylodxywBBY6RY=">AAACB3icbVC7TsNAEDyHVwiPGChpTkRIVJGNkEIZoKEMIi8pMdb5vI5POT90d0aKrHwA30ALNR2i5TMo+RMuwQVJmGp2Z1a7O17KmVSW9WWU1tY3NrfK25Wd3b39qnlw2JVJJih0aMIT0feIBM5i6CimOPRTASTyOPS88c1M7z2CkCyJ22qSghORUcwCRonSLdesXvn37sVQsQgkbj80XLNm1a058CqxC1JDBVqu+T30E5pFECvKiZQD20qVkxOhGOUwrQwzCSmhYzKCgaYx0YucfH74FJ8GicAqBDyv/3pzEkk5iTztiYgK5bI2a/6nDTIVXDo5i9NMQUy1RWtBxrFK8Ox/7DMBVPGJJoQKpq/ENCSCUKVTWtgi9Tsh+NOKzsReTmCVdM/rtlW37y5qzesinTI6RifoDNmogZroFrVQB1GUoWf0gl6NJ+PNeDc+fq0lo5g5QgswPn8AX6aYwQ==</latexit><latexit sha1_base64="eoboAJDsKq8e5EylodxywBBY6RY=">AAACB3icbVC7TsNAEDyHVwiPGChpTkRIVJGNkEIZoKEMIi8pMdb5vI5POT90d0aKrHwA30ALNR2i5TMo+RMuwQVJmGp2Z1a7O17KmVSW9WWU1tY3NrfK25Wd3b39qnlw2JVJJih0aMIT0feIBM5i6CimOPRTASTyOPS88c1M7z2CkCyJ22qSghORUcwCRonSLdesXvn37sVQsQgkbj80XLNm1a058CqxC1JDBVqu+T30E5pFECvKiZQD20qVkxOhGOUwrQwzCSmhYzKCgaYx0YucfH74FJ8GicAqBDyv/3pzEkk5iTztiYgK5bI2a/6nDTIVXDo5i9NMQUy1RWtBxrFK8Ox/7DMBVPGJJoQKpq/ENCSCUKVTWtgi9Tsh+NOKzsReTmCVdM/rtlW37y5qzesinTI6RifoDNmogZroFrVQB1GUoWf0gl6NJ+PNeDc+fq0lo5g5QgswPn8AX6aYwQ==</latexit><latexit sha1_base64="eoboAJDsKq8e5EylodxywBBY6RY=">AAACB3icbVC7TsNAEDyHVwiPGChpTkRIVJGNkEIZoKEMIi8pMdb5vI5POT90d0aKrHwA30ALNR2i5TMo+RMuwQVJmGp2Z1a7O17KmVSW9WWU1tY3NrfK25Wd3b39qnlw2JVJJih0aMIT0feIBM5i6CimOPRTASTyOPS88c1M7z2CkCyJ22qSghORUcwCRonSLdesXvn37sVQsQgkbj80XLNm1a058CqxC1JDBVqu+T30E5pFECvKiZQD20qVkxOhGOUwrQwzCSmhYzKCgaYx0YucfH74FJ8GicAqBDyv/3pzEkk5iTztiYgK5bI2a/6nDTIVXDo5i9NMQUy1RWtBxrFK8Ox/7DMBVPGJJoQKpq/ENCSCUKVTWtgi9Tsh+NOKzsReTmCVdM/rtlW37y5qzesinTI6RifoDNmogZroFrVQB1GUoWf0gl6NJ+PNeDc+fq0lo5g5QgswPn8AX6aYwQ==</latexit>

[De Luca-De Ponti-Mondino-Tomassiello ’23]

Most interesting case.  A lot of progress!



0 supercharges

For instance, scale separation
AdS4 ⇥ T 7

<latexit sha1_base64="eoboAJDsKq8e5EylodxywBBY6RY=">AAACB3icbVC7TsNAEDyHVwiPGChpTkRIVJGNkEIZoKEMIi8pMdb5vI5POT90d0aKrHwA30ALNR2i5TMo+RMuwQVJmGp2Z1a7O17KmVSW9WWU1tY3NrfK25Wd3b39qnlw2JVJJih0aMIT0feIBM5i6CimOPRTASTyOPS88c1M7z2CkCyJ22qSghORUcwCRonSLdesXvn37sVQsQgkbj80XLNm1a058CqxC1JDBVqu+T30E5pFECvKiZQD20qVkxOhGOUwrQwzCSmhYzKCgaYx0YucfH74FJ8GicAqBDyv/3pzEkk5iTztiYgK5bI2a/6nDTIVXDo5i9NMQUy1RWtBxrFK8Ox/7DMBVPGJJoQKpq/ENCSCUKVTWtgi9Tsh+NOKzsReTmCVdM/rtlW37y5qzesinTI6RifoDNmogZroFrVQB1GUoWf0gl6NJ+PNeDc+fq0lo5g5QgswPn8AX6aYwQ==</latexit><latexit sha1_base64="eoboAJDsKq8e5EylodxywBBY6RY=">AAACB3icbVC7TsNAEDyHVwiPGChpTkRIVJGNkEIZoKEMIi8pMdb5vI5POT90d0aKrHwA30ALNR2i5TMo+RMuwQVJmGp2Z1a7O17KmVSW9WWU1tY3NrfK25Wd3b39qnlw2JVJJih0aMIT0feIBM5i6CimOPRTASTyOPS88c1M7z2CkCyJ22qSghORUcwCRonSLdesXvn37sVQsQgkbj80XLNm1a058CqxC1JDBVqu+T30E5pFECvKiZQD20qVkxOhGOUwrQwzCSmhYzKCgaYx0YucfH74FJ8GicAqBDyv/3pzEkk5iTztiYgK5bI2a/6nDTIVXDo5i9NMQUy1RWtBxrFK8Ox/7DMBVPGJJoQKpq/ENCSCUKVTWtgi9Tsh+NOKzsReTmCVdM/rtlW37y5qzesinTI6RifoDNmogZroFrVQB1GUoWf0gl6NJ+PNeDc+fq0lo5g5QgswPn8AX6aYwQ==</latexit><latexit sha1_base64="eoboAJDsKq8e5EylodxywBBY6RY=">AAACB3icbVC7TsNAEDyHVwiPGChpTkRIVJGNkEIZoKEMIi8pMdb5vI5POT90d0aKrHwA30ALNR2i5TMo+RMuwQVJmGp2Z1a7O17KmVSW9WWU1tY3NrfK25Wd3b39qnlw2JVJJih0aMIT0feIBM5i6CimOPRTASTyOPS88c1M7z2CkCyJ22qSghORUcwCRonSLdesXvn37sVQsQgkbj80XLNm1a058CqxC1JDBVqu+T30E5pFECvKiZQD20qVkxOhGOUwrQwzCSmhYzKCgaYx0YucfH74FJ8GicAqBDyv/3pzEkk5iTztiYgK5bI2a/6nDTIVXDo5i9NMQUy1RWtBxrFK8Ox/7DMBVPGJJoQKpq/ENCSCUKVTWtgi9Tsh+NOKzsReTmCVdM/rtlW37y5qzesinTI6RifoDNmogZroFrVQB1GUoWf0gl6NJ+PNeDc+fq0lo5g5QgswPn8AX6aYwQ==</latexit><latexit sha1_base64="eoboAJDsKq8e5EylodxywBBY6RY=">AAACB3icbVC7TsNAEDyHVwiPGChpTkRIVJGNkEIZoKEMIi8pMdb5vI5POT90d0aKrHwA30ALNR2i5TMo+RMuwQVJmGp2Z1a7O17KmVSW9WWU1tY3NrfK25Wd3b39qnlw2JVJJih0aMIT0feIBM5i6CimOPRTASTyOPS88c1M7z2CkCyJ22qSghORUcwCRonSLdesXvn37sVQsQgkbj80XLNm1a058CqxC1JDBVqu+T30E5pFECvKiZQD20qVkxOhGOUwrQwzCSmhYzKCgaYx0YucfH74FJ8GicAqBDyv/3pzEkk5iTztiYgK5bI2a/6nDTIVXDo5i9NMQUy1RWtBxrFK8Ox/7DMBVPGJJoQKpq/ENCSCUKVTWtgi9Tsh+NOKzsReTmCVdM/rtlW37y5qzesinTI6RifoDNmogZroFrVQB1GUoWf0gl6NJ+PNeDc+fq0lo5g5QgswPn8AX6aYwQ==</latexit>

[De Luca-De Ponti-Mondino-Tomassiello ’23]

Most interesting case.  A lot of progress!
Antiperiodic spin 

structure 
(breaks SUSY)



0 supercharges

For instance, scale separation

(although non-pert. instabilities 
expected & no holographic dual)

AdS4 ⇥ T 7
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[De Luca-De Ponti-Mondino-Tomassiello ’23]

Most interesting case.  A lot of progress!
Antiperiodic spin 

structure 
(breaks SUSY)

[Ooguri-Vafa ’16]



0 supercharges

For instance, scale separation

(although non-pert. instabilities 
expected & no holographic dual)
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[De Luca-De Ponti-Mondino-Tomassiello ’23]

And remarkably simple dS scenarios [De Luca-Torroba-Silverstein ’21]
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Curvature

Flux
Casimir

Most interesting case.  A lot of progress!
Antiperiodic spin 

structure 
(breaks SUSY)

[Ooguri-Vafa ’16]

M-theory on with G7 flux

V =
|G7|2

R14
+

C
R11

+


R2
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No moduli other than R



0 supercharges

For instance, scale separation

(although non-pert. instabilities 
expected & no holographic dual)
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[De Luca-De Ponti-Mondino-Tomassiello ’23]

And remarkably simple dS scenarios [De Luca-Torroba-Silverstein ’21]
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Curvature

Flux
Casimir Would still like an explicit, concrete example

But shows the power of just “leaving CY”

Most interesting case.  A lot of progress!
Antiperiodic spin 

structure 
(breaks SUSY)

[Ooguri-Vafa ’16]

M-theory on with G7 flux

V =
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R14
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No moduli other than R



0 supercharges

For instance, scale separation

(although non-pert. instabilities 
expected & no holographic dual)
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And remarkably simple dS scenarios [De Luca-Torroba-Silverstein ’21]
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Curvature

Flux
Casimir Would still like an explicit, concrete example

But shows the power of just “leaving CY”

Doesn’t have to be hyperbolic!

Most interesting case.  A lot of progress!
Antiperiodic spin 

structure 
(breaks SUSY)

[Ooguri-Vafa ’16]

M-theory on with G7 flux

V =
|G7|2

R14
+

C
R11

+


R2
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One-loop vacuum energy 
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0 supercharges

Very interestingly, nonsusy, tachyon-free strings have a positive 
potential  

V > 0
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which violates assumptions of Maldacena-Nuñez no go theorem 
for de Sitter

[Maldacena-Nuñez ’01]
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<latexit sha1_base64="ju/xDTwRJ376wb7PCxk6FACHkGo=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp4IWknQxjKi+YDkCHubudySvQ9294Rw5CfYam0ntv4aS/+Jm3iFSXzVm3lvmJnnp1JoQ+mXs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6nertJ1RaJPGjGafoRWwYi0BwZmzroXVN+5UqrdEZyDJxC1KFAo1+5bs3SHgWYWy4ZFp3XZoaL2fKCC5xUu5lGlPGR2yIXUtjFqH28tmpE3IaJIqYEMms/uvNWaT1OPKtJ2Im1IvatPmf1s1McOXlIk4zgzG3FqsFmSQmIdOPyUAo5EaOLWFcCXsl4SFTjBuby9wWbd8JcTAp20zcxQSWSeu85tKae39Rrd8U6ZTgGE7gDFy4hDrcQQOawGEIz/ACr07uvDnvzsevdcUpZo5gDs7nDz+Kk8o=</latexit><latexit sha1_base64="ju/xDTwRJ376wb7PCxk6FACHkGo=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp4IWknQxjKi+YDkCHubudySvQ9294Rw5CfYam0ntv4aS/+Jm3iFSXzVm3lvmJnnp1JoQ+mXs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6nertJ1RaJPGjGafoRWwYi0BwZmzroXVN+5UqrdEZyDJxC1KFAo1+5bs3SHgWYWy4ZFp3XZoaL2fKCC5xUu5lGlPGR2yIXUtjFqH28tmpE3IaJIqYEMms/uvNWaT1OPKtJ2Im1IvatPmf1s1McOXlIk4zgzG3FqsFmSQmIdOPyUAo5EaOLWFcCXsl4SFTjBuby9wWbd8JcTAp20zcxQSWSeu85tKae39Rrd8U6ZTgGE7gDFy4hDrcQQOawGEIz/ACr07uvDnvzsevdcUpZo5gDs7nDz+Kk8o=</latexit><latexit sha1_base64="ju/xDTwRJ376wb7PCxk6FACHkGo=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp4IWknQxjKi+YDkCHubudySvQ9294Rw5CfYam0ntv4aS/+Jm3iFSXzVm3lvmJnnp1JoQ+mXs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6nertJ1RaJPGjGafoRWwYi0BwZmzroXVN+5UqrdEZyDJxC1KFAo1+5bs3SHgWYWy4ZFp3XZoaL2fKCC5xUu5lGlPGR2yIXUtjFqH28tmpE3IaJIqYEMms/uvNWaT1OPKtJ2Im1IvatPmf1s1McOXlIk4zgzG3FqsFmSQmIdOPyUAo5EaOLWFcCXsl4SFTjBuby9wWbd8JcTAp20zcxQSWSeu85tKae39Rrd8U6ZTgGE7gDFy4hDrcQQOawGEIz/ACr07uvDnvzsevdcUpZo5gDs7nDz+Kk8o=</latexit><latexit sha1_base64="ju/xDTwRJ376wb7PCxk6FACHkGo=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp4IWknQxjKi+YDkCHubudySvQ9294Rw5CfYam0ntv4aS/+Jm3iFSXzVm3lvmJnnp1JoQ+mXs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6nertJ1RaJPGjGafoRWwYi0BwZmzroXVN+5UqrdEZyDJxC1KFAo1+5bs3SHgWYWy4ZFp3XZoaL2fKCC5xUu5lGlPGR2yIXUtjFqH28tmpE3IaJIqYEMms/uvNWaT1OPKtJ2Im1IvatPmf1s1McOXlIk4zgzG3FqsFmSQmIdOPyUAo5EaOLWFcCXsl4SFTjBuby9wWbd8JcTAp20zcxQSWSeu85tKae39Rrd8U6ZTgGE7gDFy4hDrcQQOawGEIz/ACr07uvDnvzsevdcUpZo5gDs7nDz+Kk8o=</latexit>

which violates assumptions of Maldacena-Nuñez no go theorem 
for de Sitter

[Maldacena-Nuñez ’01]

There are extensions of this theorem applying to non-susy 
strings (e.g. SO(16)xSO(16))

[Basile-Lanza ’20, Bernardo-Brahma-Faruk ’22,Leedom-Righi-Westphal ’22, Hebecker-
Schreyer-Venken ’23]



0 supercharges

Very interestingly, nonsusy, tachyon-free strings have a positive 
potential  

V > 0
<latexit sha1_base64="ju/xDTwRJ376wb7PCxk6FACHkGo=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp4IWknQxjKi+YDkCHubudySvQ9294Rw5CfYam0ntv4aS/+Jm3iFSXzVm3lvmJnnp1JoQ+mXs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6nertJ1RaJPGjGafoRWwYi0BwZmzroXVN+5UqrdEZyDJxC1KFAo1+5bs3SHgWYWy4ZFp3XZoaL2fKCC5xUu5lGlPGR2yIXUtjFqH28tmpE3IaJIqYEMms/uvNWaT1OPKtJ2Im1IvatPmf1s1McOXlIk4zgzG3FqsFmSQmIdOPyUAo5EaOLWFcCXsl4SFTjBuby9wWbd8JcTAp20zcxQSWSeu85tKae39Rrd8U6ZTgGE7gDFy4hDrcQQOawGEIz/ACr07uvDnvzsevdcUpZo5gDs7nDz+Kk8o=</latexit><latexit sha1_base64="ju/xDTwRJ376wb7PCxk6FACHkGo=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp4IWknQxjKi+YDkCHubudySvQ9294Rw5CfYam0ntv4aS/+Jm3iFSXzVm3lvmJnnp1JoQ+mXs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6nertJ1RaJPGjGafoRWwYi0BwZmzroXVN+5UqrdEZyDJxC1KFAo1+5bs3SHgWYWy4ZFp3XZoaL2fKCC5xUu5lGlPGR2yIXUtjFqH28tmpE3IaJIqYEMms/uvNWaT1OPKtJ2Im1IvatPmf1s1McOXlIk4zgzG3FqsFmSQmIdOPyUAo5EaOLWFcCXsl4SFTjBuby9wWbd8JcTAp20zcxQSWSeu85tKae39Rrd8U6ZTgGE7gDFy4hDrcQQOawGEIz/ACr07uvDnvzsevdcUpZo5gDs7nDz+Kk8o=</latexit><latexit sha1_base64="ju/xDTwRJ376wb7PCxk6FACHkGo=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp4IWknQxjKi+YDkCHubudySvQ9294Rw5CfYam0ntv4aS/+Jm3iFSXzVm3lvmJnnp1JoQ+mXs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6nertJ1RaJPGjGafoRWwYi0BwZmzroXVN+5UqrdEZyDJxC1KFAo1+5bs3SHgWYWy4ZFp3XZoaL2fKCC5xUu5lGlPGR2yIXUtjFqH28tmpE3IaJIqYEMms/uvNWaT1OPKtJ2Im1IvatPmf1s1McOXlIk4zgzG3FqsFmSQmIdOPyUAo5EaOLWFcCXsl4SFTjBuby9wWbd8JcTAp20zcxQSWSeu85tKae39Rrd8U6ZTgGE7gDFy4hDrcQQOawGEIz/ACr07uvDnvzsevdcUpZo5gDs7nDz+Kk8o=</latexit><latexit sha1_base64="ju/xDTwRJ376wb7PCxk6FACHkGo=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp4IWknQxjKi+YDkCHubudySvQ9294Rw5CfYam0ntv4aS/+Jm3iFSXzVm3lvmJnnp1JoQ+mXs7K6tr6xWdoqb+/s7u1XDg5bOskUxyZPZKI6PtMoRYxNI4zETqqQRb7Etj+6nertJ1RaJPGjGafoRWwYi0BwZmzroXVN+5UqrdEZyDJxC1KFAo1+5bs3SHgWYWy4ZFp3XZoaL2fKCC5xUu5lGlPGR2yIXUtjFqH28tmpE3IaJIqYEMms/uvNWaT1OPKtJ2Im1IvatPmf1s1McOXlIk4zgzG3FqsFmSQmIdOPyUAo5EaOLWFcCXsl4SFTjBuby9wWbd8JcTAp20zcxQSWSeu85tKae39Rrd8U6ZTgGE7gDFy4hDrcQQOawGEIz/ACr07uvDnvzsevdcUpZo5gDs7nDz+Kk8o=</latexit>

which violates assumptions of Maldacena-Nuñez no go theorem 
for de Sitter

[Maldacena-Nuñez ’01]

There are extensions of this theorem applying to non-susy 
strings (e.g. SO(16)xSO(16))

[Basile-Lanza ’20, Bernardo-Brahma-Faruk ’22,Leedom-Righi-Westphal ’22, Hebecker-
Schreyer-Venken ’23]

Can we find de Sitter in this corner of the Landscape?



0 supercharges
There’s even more!



0 supercharges
There’s even more!

[Abel, Dudas, Lewis, Partouche ’19, Basile ’21, Itoyama, Koga, Nakajima ’21, Cribiori, Parameswaran, 
Tonioni, Wrase ’21, ’22, Leone ’23]

Misaligned supersymmetry [Dienes ’94] (extended to open string sector)

nF ⇡ nB
<latexit sha1_base64="E0bG9W46QDlohmyxXFv8tzyiBZc=">AAACBHicbVA9T8MwEHXKVylfBUYWiwqJqUoQEoxVkRBjkeiH1IbIcS+NVceObAdRVV35DawwsyFW/gcj/wS3ZKAtb3p3753u7oUpZ9q47pdTWFldW98obpa2tnd298r7By0tM0WhSSWXqhMSDZwJaBpmOHRSBSQJObTD4dVUbz+A0kyKOzNKwU/IQLCIUWJs614E1z2Spko+YhHUg3LFrboz4GXi5aSCcjSC8nevL2mWgDCUE627npsaf0yUYZTDpNTLNKSEDskAupYKkoD2x7OrJ/gkkgqbGPCs/usdk0TrURJaT0JMrBe1afM/rZuZ6NIfM5FmBgS1FqtFGcdG4unzuM8UUMNHlhCqmL0S05goQo2NaG6Ltu/E0J+UbCbeYgLLpHVW9dyqd3teqdXzdIroCB2jU+ShC1RDN6iBmogihZ7RC3p1npw35935+LUWnHzmEM3B+fwB+66YrA==</latexit><latexit sha1_base64="E0bG9W46QDlohmyxXFv8tzyiBZc=">AAACBHicbVA9T8MwEHXKVylfBUYWiwqJqUoQEoxVkRBjkeiH1IbIcS+NVceObAdRVV35DawwsyFW/gcj/wS3ZKAtb3p3753u7oUpZ9q47pdTWFldW98obpa2tnd298r7By0tM0WhSSWXqhMSDZwJaBpmOHRSBSQJObTD4dVUbz+A0kyKOzNKwU/IQLCIUWJs614E1z2Spko+YhHUg3LFrboz4GXi5aSCcjSC8nevL2mWgDCUE627npsaf0yUYZTDpNTLNKSEDskAupYKkoD2x7OrJ/gkkgqbGPCs/usdk0TrURJaT0JMrBe1afM/rZuZ6NIfM5FmBgS1FqtFGcdG4unzuM8UUMNHlhCqmL0S05goQo2NaG6Ltu/E0J+UbCbeYgLLpHVW9dyqd3teqdXzdIroCB2jU+ShC1RDN6iBmogihZ7RC3p1npw35935+LUWnHzmEM3B+fwB+66YrA==</latexit><latexit sha1_base64="E0bG9W46QDlohmyxXFv8tzyiBZc=">AAACBHicbVA9T8MwEHXKVylfBUYWiwqJqUoQEoxVkRBjkeiH1IbIcS+NVceObAdRVV35DawwsyFW/gcj/wS3ZKAtb3p3753u7oUpZ9q47pdTWFldW98obpa2tnd298r7By0tM0WhSSWXqhMSDZwJaBpmOHRSBSQJObTD4dVUbz+A0kyKOzNKwU/IQLCIUWJs614E1z2Spko+YhHUg3LFrboz4GXi5aSCcjSC8nevL2mWgDCUE627npsaf0yUYZTDpNTLNKSEDskAupYKkoD2x7OrJ/gkkgqbGPCs/usdk0TrURJaT0JMrBe1afM/rZuZ6NIfM5FmBgS1FqtFGcdG4unzuM8UUMNHlhCqmL0S05goQo2NaG6Ltu/E0J+UbCbeYgLLpHVW9dyqd3teqdXzdIroCB2jU+ShC1RDN6iBmogihZ7RC3p1npw35935+LUWnHzmEM3B+fwB+66YrA==</latexit><latexit sha1_base64="E0bG9W46QDlohmyxXFv8tzyiBZc=">AAACBHicbVA9T8MwEHXKVylfBUYWiwqJqUoQEoxVkRBjkeiH1IbIcS+NVceObAdRVV35DawwsyFW/gcj/wS3ZKAtb3p3753u7oUpZ9q47pdTWFldW98obpa2tnd298r7By0tM0WhSSWXqhMSDZwJaBpmOHRSBSQJObTD4dVUbz+A0kyKOzNKwU/IQLCIUWJs614E1z2Spko+YhHUg3LFrboz4GXi5aSCcjSC8nevL2mWgDCUE627npsaf0yUYZTDpNTLNKSEDskAupYKkoD2x7OrJ/gkkgqbGPCs/usdk0TrURJaT0JMrBe1afM/rZuZ6NIfM5FmBgS1FqtFGcdG4unzuM8UUMNHlhCqmL0S05goQo2NaG6Ltu/E0J+UbCbeYgLLpHVW9dyqd3teqdXzdIroCB2jU+ShC1RDN6iBmogihZ7RC3p1npw35935+LUWnHzmEM3B+fwB+66YrA==</latexit>

even without SUSY



0 supercharges
There’s even more!

[Angelantonj,Dudas’20, Courdachet, Dudas, Partouche ’21]

New open string models e.g. with   O5+/D5
<latexit sha1_base64="AebQm1BJKQJUNIOSrYi23vOwdbU=">AAACCnicbVC7TsMwFHV4lvIKZWSxqJCQkEqCqGCsgIGNItGH1IbKcW9aq85DtoOoovwB38AKMxti5ScY+ROckoG2nOnce869vj5uxJlUlvVlLCwuLa+sFtaK6xubW9vmTqkpw1hQaNCQh6LtEgmcBdBQTHFoRwKI73JouaPLTG89gJAsDO7UOALHJ4OAeYwSpVs9s3RTvT867obak61IrqppzyxbFWsCPE/snJRRjnrP/O72Qxr7ECjKiZQd24qUkxChGOWQFruxhIjQERlAR9OA+CCdZHJ7ig+8UGA1BDyp/3oT4ks59l3t8Ykaylkta/6ndWLlnTsJC6JYQUC1RWtezLEKcRYB7jMBVPGxJoQKpq/EdEgEoUoHNfWK1N8ZQj8t6kzs2QTmSfOkYlsV+/a0XLvI0ymgPbSPDpGNzlANXaM6aiCKHtEzekGvxpPxZrwbH7/WBSOf2UVTMD5/AAB7mjo=</latexit><latexit sha1_base64="AebQm1BJKQJUNIOSrYi23vOwdbU=">AAACCnicbVC7TsMwFHV4lvIKZWSxqJCQkEqCqGCsgIGNItGH1IbKcW9aq85DtoOoovwB38AKMxti5ScY+ROckoG2nOnce869vj5uxJlUlvVlLCwuLa+sFtaK6xubW9vmTqkpw1hQaNCQh6LtEgmcBdBQTHFoRwKI73JouaPLTG89gJAsDO7UOALHJ4OAeYwSpVs9s3RTvT867obak61IrqppzyxbFWsCPE/snJRRjnrP/O72Qxr7ECjKiZQd24qUkxChGOWQFruxhIjQERlAR9OA+CCdZHJ7ig+8UGA1BDyp/3oT4ks59l3t8Ykaylkta/6ndWLlnTsJC6JYQUC1RWtezLEKcRYB7jMBVPGxJoQKpq/EdEgEoUoHNfWK1N8ZQj8t6kzs2QTmSfOkYlsV+/a0XLvI0ymgPbSPDpGNzlANXaM6aiCKHtEzekGvxpPxZrwbH7/WBSOf2UVTMD5/AAB7mjo=</latexit><latexit sha1_base64="AebQm1BJKQJUNIOSrYi23vOwdbU=">AAACCnicbVC7TsMwFHV4lvIKZWSxqJCQkEqCqGCsgIGNItGH1IbKcW9aq85DtoOoovwB38AKMxti5ScY+ROckoG2nOnce869vj5uxJlUlvVlLCwuLa+sFtaK6xubW9vmTqkpw1hQaNCQh6LtEgmcBdBQTHFoRwKI73JouaPLTG89gJAsDO7UOALHJ4OAeYwSpVs9s3RTvT867obak61IrqppzyxbFWsCPE/snJRRjnrP/O72Qxr7ECjKiZQd24qUkxChGOWQFruxhIjQERlAR9OA+CCdZHJ7ig+8UGA1BDyp/3oT4ks59l3t8Ykaylkta/6ndWLlnTsJC6JYQUC1RWtezLEKcRYB7jMBVPGxJoQKpq/EdEgEoUoHNfWK1N8ZQj8t6kzs2QTmSfOkYlsV+/a0XLvI0ymgPbSPDpGNzlANXaM6aiCKHtEzekGvxpPxZrwbH7/WBSOf2UVTMD5/AAB7mjo=</latexit><latexit sha1_base64="AebQm1BJKQJUNIOSrYi23vOwdbU=">AAACCnicbVC7TsMwFHV4lvIKZWSxqJCQkEqCqGCsgIGNItGH1IbKcW9aq85DtoOoovwB38AKMxti5ScY+ROckoG2nOnce869vj5uxJlUlvVlLCwuLa+sFtaK6xubW9vmTqkpw1hQaNCQh6LtEgmcBdBQTHFoRwKI73JouaPLTG89gJAsDO7UOALHJ4OAeYwSpVs9s3RTvT867obak61IrqppzyxbFWsCPE/snJRRjnrP/O72Qxr7ECjKiZQd24qUkxChGOWQFruxhIjQERlAR9OA+CCdZHJ7ig+8UGA1BDyp/3oT4ks59l3t8Ykaylkta/6ndWLlnTsJC6JYQUC1RWtezLEKcRYB7jMBVPGxJoQKpq/EdEgEoUoHNfWK1N8ZQj8t6kzs2QTmSfOkYlsV+/a0XLvI0ymgPbSPDpGNzlANXaM6aiCKHtEzekGvxpPxZrwbH7/WBSOf2UVTMD5/AAB7mjo=</latexit>

[Angelantonj-Dudas ’24]

[Abel, Dudas, Lewis, Partouche ’19, Basile ’21, Itoyama, Koga, Nakajima ’21, Cribiori, Parameswaran, 
Tonioni, Wrase ’21, ’22, Leone ’23]

Misaligned supersymmetry [Dienes ’94] (extended to open string sector)

nF ⇡ nB
<latexit sha1_base64="E0bG9W46QDlohmyxXFv8tzyiBZc=">AAACBHicbVA9T8MwEHXKVylfBUYWiwqJqUoQEoxVkRBjkeiH1IbIcS+NVceObAdRVV35DawwsyFW/gcj/wS3ZKAtb3p3753u7oUpZ9q47pdTWFldW98obpa2tnd298r7By0tM0WhSSWXqhMSDZwJaBpmOHRSBSQJObTD4dVUbz+A0kyKOzNKwU/IQLCIUWJs614E1z2Spko+YhHUg3LFrboz4GXi5aSCcjSC8nevL2mWgDCUE627npsaf0yUYZTDpNTLNKSEDskAupYKkoD2x7OrJ/gkkgqbGPCs/usdk0TrURJaT0JMrBe1afM/rZuZ6NIfM5FmBgS1FqtFGcdG4unzuM8UUMNHlhCqmL0S05goQo2NaG6Ltu/E0J+UbCbeYgLLpHVW9dyqd3teqdXzdIroCB2jU+ShC1RDN6iBmogihZ7RC3p1npw35935+LUWnHzmEM3B+fwB+66YrA==</latexit><latexit sha1_base64="E0bG9W46QDlohmyxXFv8tzyiBZc=">AAACBHicbVA9T8MwEHXKVylfBUYWiwqJqUoQEoxVkRBjkeiH1IbIcS+NVceObAdRVV35DawwsyFW/gcj/wS3ZKAtb3p3753u7oUpZ9q47pdTWFldW98obpa2tnd298r7By0tM0WhSSWXqhMSDZwJaBpmOHRSBSQJObTD4dVUbz+A0kyKOzNKwU/IQLCIUWJs614E1z2Spko+YhHUg3LFrboz4GXi5aSCcjSC8nevL2mWgDCUE627npsaf0yUYZTDpNTLNKSEDskAupYKkoD2x7OrJ/gkkgqbGPCs/usdk0TrURJaT0JMrBe1afM/rZuZ6NIfM5FmBgS1FqtFGcdG4unzuM8UUMNHlhCqmL0S05goQo2NaG6Ltu/E0J+UbCbeYgLLpHVW9dyqd3teqdXzdIroCB2jU+ShC1RDN6iBmogihZ7RC3p1npw35935+LUWnHzmEM3B+fwB+66YrA==</latexit><latexit sha1_base64="E0bG9W46QDlohmyxXFv8tzyiBZc=">AAACBHicbVA9T8MwEHXKVylfBUYWiwqJqUoQEoxVkRBjkeiH1IbIcS+NVceObAdRVV35DawwsyFW/gcj/wS3ZKAtb3p3753u7oUpZ9q47pdTWFldW98obpa2tnd298r7By0tM0WhSSWXqhMSDZwJaBpmOHRSBSQJObTD4dVUbz+A0kyKOzNKwU/IQLCIUWJs614E1z2Spko+YhHUg3LFrboz4GXi5aSCcjSC8nevL2mWgDCUE627npsaf0yUYZTDpNTLNKSEDskAupYKkoD2x7OrJ/gkkgqbGPCs/usdk0TrURJaT0JMrBe1afM/rZuZ6NIfM5FmBgS1FqtFGcdG4unzuM8UUMNHlhCqmL0S05goQo2NaG6Ltu/E0J+UbCbeYgLLpHVW9dyqd3teqdXzdIroCB2jU+ShC1RDN6iBmogihZ7RC3p1npw35935+LUWnHzmEM3B+fwB+66YrA==</latexit><latexit sha1_base64="E0bG9W46QDlohmyxXFv8tzyiBZc=">AAACBHicbVA9T8MwEHXKVylfBUYWiwqJqUoQEoxVkRBjkeiH1IbIcS+NVceObAdRVV35DawwsyFW/gcj/wS3ZKAtb3p3753u7oUpZ9q47pdTWFldW98obpa2tnd298r7By0tM0WhSSWXqhMSDZwJaBpmOHRSBSQJObTD4dVUbz+A0kyKOzNKwU/IQLCIUWJs614E1z2Spko+YhHUg3LFrboz4GXi5aSCcjSC8nevL2mWgDCUE627npsaf0yUYZTDpNTLNKSEDskAupYKkoD2x7OrJ/gkkgqbGPCs/usdk0TrURJaT0JMrBe1afM/rZuZ6NIfM5FmBgS1FqtFGcdG4unzuM8UUMNHlhCqmL0S05goQo2NaG6Ltu/E0J+UbCbeYgLLpHVW9dyqd3teqdXzdIroCB2jU+ShC1RDN6iBmogihZ7RC3p1npw35935+LUWnHzmEM3B+fwB+66YrA==</latexit>

even without SUSY



0 supercharges
There’s even more!

[Angelantonj,Dudas’20, Courdachet, Dudas, Partouche ’21]

New open string models e.g. with   O5+/D5
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[Angelantonj-Dudas ’24]

[Abel, Dudas, Lewis, Partouche ’19, Basile ’21, Itoyama, Koga, Nakajima ’21, Cribiori, Parameswaran, 
Tonioni, Wrase ’21, ’22, Leone ’23]

Misaligned supersymmetry [Dienes ’94] (extended to open string sector)

Nilmanifolds + orientifolds: Classical dS? 
[Andriot, Ruehle ’24]
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Also, models of transient acceleration

Induced by spatial curvature

Higher-order interactions

[Andriot, Tsimpis, Wrasse ’23]

[Gomes, Hardy, Parameswaran '23]

See F. Apers poster!

“The accelerated phase of expansion of our Universe 
today has only lasted around 0.5 e-folds”

…so lets build models that accelerate only for a while! 

E.g. a de Sitter maximum [MM, Bento, WIP]

(actually OK with cosmo constraints!) [Agrawal, Obied ’18]
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There is much more that I could 
not cover, just below the surface.

But I hope one 
thing was clear… 
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We are currently living in the 

Time of Exploration

It’s extremely 
exciting. 

There’s constantly 
new stuff going on. 

Exploring the String Landscape doesn’t feel like 
“constructing” a model, or inventing a setup. 

It feels like discovering something that was already in place.



By combining new and old ideas in top-down constructions



By combining new and old ideas in top-down constructions

M
<latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit>



By combining new and old ideas in top-down constructions

with 
bottom-up 
Swampland 
constraints

M
<latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit>



By combining new and old ideas in top-down constructions

with 
bottom-up 
Swampland 
constraints

M
<latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit>



By combining new and old ideas in top-down constructions

with 
bottom-up 
Swampland 
constraints

we can chart the String Landscape 

M
<latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit><latexit sha1_base64="ywukLn0bilXyq5ReiKcADnt58QQ=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYyNEMB+QHGFvM5dbsvfB7pwYjgN/g63WdmLrX7H0n7iJV5jEV72Z94aZeV4ihUbb/rJKK6tr6xvlzcrW9s7uXnX/oK3jVHFo8VjGqusxDVJE0EKBErqJAhZ6Ejre+Hqqdx5AaRFH9zhJwA3ZKBK+4AxNq9tHeMTsNh9Ua3bdnoEuE6cgNVKgOah+94cxT0OIkEumdc+xE3QzplBwCXmln2pIGB+zEfQMjVgI2s1m9+b0xI8VxQDorP7rzVio9ST0jCdkGOhFbdr8T+ul6F+6mYiSFCHixmI0P5UUYzp9mw6FAo5yYgjjSpgrKQ+YYhxNOHNbtHkngGFeMZk4iwksk/ZZ3bHrzt15rXFVpFMmR+SYnBKHXJAGuSFN0iKcSPJMXsir9WS9We/Wx6+1ZBUzh2QO1ucPKIyWng==</latexit>



By combining new and old ideas in top-down constructions

with 
bottom-up 
Swampland 
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we can chart the String Landscape and find where we are in it. 
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By combining new and old ideas in top-down constructions

with 
bottom-up 
Swampland 
constraints

we can chart the String Landscape and find where we are in it. 

But we need all the help we can get, so…
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By combining new and old ideas in top-down constructions

with 
bottom-up 
Swampland 
constraints

we can chart the String Landscape and find where we are in it. 

Join in the adventure!

But we need all the help we can get, so…
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Merci beaucoup — Thank you!


