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Goldstone symmetry
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A ⇠ g2(s
2 + t2 + u2)

<latexit sha1_base64="G6fLN4hk54jMQUjv5uhf+nfR5LY=">AAACEHicbVC7TsNAEDyHVwivACUUJyIkaCI7QkCDFEFDQREkAkhxiNbHJpxytk93a6TISsMn8BW0UNEhWv6Agn/BDil4TTU3s4/bCbSSllz33SlMTE5NzxRnS3PzC4tL5eWVcxsnRmBTxCo2lwFYVDLCJklSeKkNQhgovAj6R7l/cYvGyjg6o4HGdgi9SHalAMqkTnk99QUofjI86HVqW74GQzJ7+1puX+10yhW36o7A/xJvTCpsjEan/OFfxyIJMSKhwNqW52pqp/lQoXBY8hOLGkQfetjKaAQh2nY6umLINxMLFHONhkvFRyJ+70ghtHYQBlllCHRjf3u5+J/XSqi7305lpBPCSOSLSCocLbLCyCwe5NfSIBHkP0cuIy7AABEayUGITEyyvEpZHt7v6/+S81rV263unu5U6ofjZIpsjW2wLeaxPVZnx6zBmkywO/bAHtmTc+88Oy/O61dpwRn3rLIfcN4+AcIkm/k=</latexit>

L = g2(@⇡)
4
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Goldstone symmetry
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A ⇠ g2(s
2 + t2 + u2)
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L = g2(@⇡)
4

Bellazzini,Elias-Miro,Rattazzi,Riembau,FR’20

Hinterbichler,Joyce’14

⇡ ! ⇡ + ↵+ �x · · ·+ �xn
<latexit sha1_base64="wGN8nb5rIlZfePVucxOecn/Ox9g="></latexit>

Approximate Super-Soft Symmetry
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A ⇠ gN (s2 + t2 + u2)N/2
<latexit sha1_base64="QQsVeITHToly9oqBuzq/WGk8fVo=">AAACEnicbVC7SgNBFJ31bXxFLQUZDII2YVdEbYSgjYWIglEhG8Pd8RqHzM4OM3eFsKTzE/wKW63sxNYfsPBf3I0pfJ3qcM59nsgo6cj3372h4ZHRsfGJydLU9MzsXHl+4cwlqRVYF4lK7EUEDpXUWCdJCi+MRYgjhedRZ7/wz2/ROpnoU+oabMbQ1vJaCqBcapWXs1CA4oe93XbraC00YEmCutQ8NHL9crNVrvhVvw/+lwQDUmEDHLfKH+FVItIYNQkFzjUC31AzK8YKhb1SmDo0IDrQxkZONcTomln/jx5fTR1Qwg1aLhXvi/i9I4PYuW4c5ZUx0I377RXif14jpeudZia1SQm1KBaRVNhf5ISVeUDIr6RFIiguRy41F2CBCK3kIEQupnlipTyP4Pf3f8nZRjXYqm6dbFZqe4NkJtgSW2FrLGDbrMYO2DGrM8Hu2AN7ZE/evffsvXivX6VD3qBnkf2A9/YJjXqc9Q==</latexit>

L = gN (@n⇡)4
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g3/g2

<latexit sha1_base64="VNo+jb8oVrpbNmjVhBPPKkzKcLY=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKthRFCgjaCiDRB5SYlnnyyaccj5bd2ukyMpH0EJFh2j5Ggr+Bdu4gISpRjO72tnxIykM2vanVVpb39jcKm9Xdnb39g+qh0c9E8aaQ5eHMtQDnxmQQkEXBUoYRBpY4Evo+7ObzO8/gjYiVPc4j8AN2FSJieAMU6k/9ZoXU6/hVWt23c5BV4lTkBop0PGqX6NxyOMAFHLJjBk6doRuwjQKLmFRGcUGIsZnbArDlCoWgHGTPO6CnsWGYUgj0FRImovweyNhgTHzwE8nA4YPZtnLxP+8YYyTKzcRKooRFM8OoZCQHzJci7QHoGOhAZFlyYEKRTnTDBG0oIzzVIzTYippH87y96uk16g7rXrrrllrXxfNlMkJOSXnxCGXpE1uSYd0CScz8kSeyYuVWK/Wm/X+M1qyip1j8gfWxzcFRZNx</latexit>

g 4
/g

2
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<latexit sha1_base64="XQXT6I7Ho67FNjUntKiBO0hdwZg=">AAACFXicbVA9SwNBEN3z2/gVtbRZDYIQCBcVPzrRxlLBmEAuhrnNRBf37pbdOVGCtT/BX2GrlZ3YWlv4X9w7g6jxFbuP92aYmRdqJS35/rs3NDwyOjY+MVmYmp6ZnSvOL5zaJDUCayJRiWmEYFHJGGskSWFDG4QoVFgPLw8yv36FxsokPqEbja0IzmPZlQLISe3icqBlQAl3XzkApS+gHIRI0A6ilF+fubddLPkVPwcfJNU+KbE+jtrFj6CTiDTCmIQCa5tVX1OrB4akUHhbCFKLGsQlnGPT0RgitK1efsotX00tuHU0Gi4Vz0X82dGDyNqbKHSVEdCF/etl4n9eM6XuTqsnY50SxiIbRFJhPsgKI11GyDvSIBFkmyOXMRdggAiN5CCEE1MXWiHPYzfD1vf1g+R0vVLdqGwcb5b29vvJTLAltsLWWJVtsz12yI5YjQl2xx7YI3vy7r1n78V7/Sod8vo9i+wXvLdP7L+e+w==</latexit>

<latexit sha1_base64="k7JMttpZ4HIGimYWGfb8rbH4T+0=">AAACKHicbVC7TsNAEDzzDOEVoKQ5ESFBE9mAgAYpgoaCIkgkIMUhWh9LOOVsn+7WSJGVH+ET+ApaqOhQChq+BDtECAJTzc7s3t5OoJW05LoDZ2JyanpmtjBXnF9YXFouraw2bJwYgXURq9hcBWBRyQjrJEnhlTYIYaDwMuie5P7lPRor4+iCehpbIXQieSsFUCa1S3upL0Dxs/5Rp7275WswJLPa13L7eue7HtPbpbJbcYfgf4k3ImU2Qq1devdvYpGEGJFQYG3TczW10vxRobBf9BOLGkQXOtjMaAQh2lY6vK7PNxMLFHONhkvFhyL+nEghtLYXBllnCHRnx71c/M9rJnR72EplpBPCSOSLSCocLrLCyCw25DfSIBHkP0cuIy7AABEayUGITEyyHItZHt749X9JY6fi7Vf2z/fK1eNRMgW2zjbYFvPYAauyU1ZjdSbYA3tiz+zFeXRenTdn8NU64Yxm1tgvOB+fQk+lsA==</latexit>

L = g3(@⇡)
2(@@⇡)2

<latexit sha1_base64="r7zF2zS5/bLeTpIxpyQYdKix6yk=">AAACA3icbVC7TsNAEDzzDOERAyXNiQiJKrIBBcoADWWQyENKLOt82YRTzg/d7SFFUUq+ghYqOkTLh1DwL9jGBSRMNZrZ1c5OkEih0XE+raXlldW19dJGeXNre6di7+61dWwUhxaPZay6AdMgRQQtFCihmyhgYSChE4yvM7/zAEqLOLrDSQJeyEaRGArOMJV8u3LZ1yKkI/+UaorU+HbVqTk56CJxC1IlBZq+/dUfxNyEECGXTOue6yToTZlCwSXMyn2jIWF8zEbQS2nEQtDeNA8+o0dGM4xpAooKSXMRfm9MWaj1JAzSyZDhvZ73MvE/r2dweOFNRZQYhIhnh1BIyA9prkTaCNCBUIDIsuRARUQ5UwwRlKCM81Q0aUXltA93/vtF0j6pufVa/fas2rgqmimRA3JIjolLzkmD3JAmaRFODHkiz+TFerRerTfr/Wd0ySp29skfWB/f0DuWjA==</latexit>

A ⇠ g3stu

in Scalar theories

⇡ ! ⇡ + ↵
<latexit sha1_base64="ad3WZoxOlKl3llWFF1AYjif1dIU=">AAACBHicbVBNS8NAEN34bf2KevSyWARBKIkVP26iF48KtgpNKZPt1C7dJMvuRCjBq7/Cq568iVf/hwf/i0ksotZ3GB7vzTAzL9RKWvK8d2dicmp6ZnZuvrKwuLS84q6uNW2SGoENkajEXIdgUckYGyRJ4bU2CFGo8CocnBb+1S0aK5P4koYa2xHcxLInBVAudVw30DKgJK87ASjdh45b9WpeCT5O/BGpshHOO+5H0E1EGmFMQoG1Ld/T1M7AkBQK7ypBalGDGMANtnIaQ4S2nZWX3/Gt1AIlXKPhUvFSxJ8TGUTWDqMw74yA+vavV4j/ea2UeoftTMY6JYxFsYikwnKRFUbmkSDvSoNEUFyOXMZcgAEiNJKDELmY5hlVyjyOCux/fz9Omrs1v16rX+xVj09GycyxDbbJtpnPDtgxO2PnrMEEu2UP7JE9OffOs/PivH61TjijmXX2C87bJ2YXmD0=</latexit>

Goldstone symmetry
<latexit sha1_base64="Ma8m0MbV57M0nzI9m2uENRVacvg=">AAACC3icbVDLSgNBEJyNrxhfUQ8evAwGISKE3UWix6gXjxHMA5LNMjvpxCGzD2Z6hBDyCX6FVz15E69+hAf/xU3MQRMLGoqqbrq7gkQKjbb9aWWWlldW17LruY3Nre2d/O5eXcdGcajxWMaqGTANUkRQQ4ESmokCFgYSGsHgeuI3HkBpEUd3OEzAC1k/Ej3BGaaSnz+4bGsR0r7vFqnuuKeYlum4J36+YJfsKegicWakQGao+vmvdjfmJoQIuWRatxw7QW/EFAouYZxrGw0J4wPWh1ZKIxaC9kbTB8b02GiGMU1AUSHpVITfEyMWaj0Mg7QzZHiv572J+J/XMti78EYiSgxCxCeLUEiYLtJciTQZoF2hAJFNLgcqIsqZYoigBGWcp6JJo8qleTjz3y+SultyyqXy7VmhcjVLJksOyREpEoeckwq5IVVSI5yMyRN5Ji/Wo/VqvVnvP60ZazazT/7A+vgGZwCY8g==</latexit>

A ⇠ g2(s
2 + t2 + u2)

<latexit sha1_base64="G6fLN4hk54jMQUjv5uhf+nfR5LY=">AAACEHicbVC7TsNAEDyHVwivACUUJyIkaCI7QkCDFEFDQREkAkhxiNbHJpxytk93a6TISsMn8BW0UNEhWv6Agn/BDil4TTU3s4/bCbSSllz33SlMTE5NzxRnS3PzC4tL5eWVcxsnRmBTxCo2lwFYVDLCJklSeKkNQhgovAj6R7l/cYvGyjg6o4HGdgi9SHalAMqkTnk99QUofjI86HVqW74GQzJ7+1puX+10yhW36o7A/xJvTCpsjEan/OFfxyIJMSKhwNqW52pqp/lQoXBY8hOLGkQfetjKaAQh2nY6umLINxMLFHONhkvFRyJ+70ghtHYQBlllCHRjf3u5+J/XSqi7305lpBPCSOSLSCocLbLCyCwe5NfSIBHkP0cuIy7AABEayUGITEyyvEpZHt7v6/+S81rV263unu5U6ofjZIpsjW2wLeaxPVZnx6zBmkywO/bAHtmTc+88Oy/O61dpwRn3rLIfcN4+AcIkm/k=</latexit>

L = g2(@⇡)
4

Bellazzini,Elias-Miro,Rattazzi,Riembau,FR’20

Hinterbichler,Joyce’14

⇡ ! ⇡ + ↵+ �x · · ·+ �xn
<latexit sha1_base64="wGN8nb5rIlZfePVucxOecn/Ox9g="></latexit>

Approximate Super-Soft Symmetry

<latexit sha1_base64="g6Ewr/r06PK1Ky5QCcvolW/FmAE=">AAACEXicbVDJSgNBEO2JW4xb1KMIjUGICHEmSPQY9eIpRDALZKOnU4lNeha6a4Qw5OQn+BVe9eRNvPoFHvwXZ8YcNPFBweO9Kqrq2b4UGk3z00gtLC4tr6RXM2vrG5tb2e2duvYCxaHGPempps00SOFCDQVKaPoKmGNLaNijq9hv3IPSwnNvcexDx2FDVwwEZxhJvez+RVsLhw57lTzV3eIxRhV0i0fdsHJSnPSyObNgJqDzxJqSHJmi2st+tfseDxxwkUumdcsyfeyETKHgEiaZdqDBZ3zEhtCKqMsc0J0weWNCDwPN0KM+KCokTUT4PREyR+uxY0edDsM7PevF4n9eK8DBeScUrh8guDxehEJCskhzJaJ8gPaFAkQWXw5UuJQzxRBBCco4j8QgCiwT5WHNfj9P6sWCVSqUbk5z5ctpMmmyRw5InljkjJTJNamSGuHkgTyRZ/JiPBqvxpvx/tOaMqYzu+QPjI9vyHebTw==</latexit>

A ⇠ gN (s2 + t2 + u2)N/2
<latexit sha1_base64="QQsVeITHToly9oqBuzq/WGk8fVo=">AAACEnicbVC7SgNBFJ31bXxFLQUZDII2YVdEbYSgjYWIglEhG8Pd8RqHzM4OM3eFsKTzE/wKW63sxNYfsPBf3I0pfJ3qcM59nsgo6cj3372h4ZHRsfGJydLU9MzsXHl+4cwlqRVYF4lK7EUEDpXUWCdJCi+MRYgjhedRZ7/wz2/ROpnoU+oabMbQ1vJaCqBcapWXs1CA4oe93XbraC00YEmCutQ8NHL9crNVrvhVvw/+lwQDUmEDHLfKH+FVItIYNQkFzjUC31AzK8YKhb1SmDo0IDrQxkZONcTomln/jx5fTR1Qwg1aLhXvi/i9I4PYuW4c5ZUx0I377RXif14jpeudZia1SQm1KBaRVNhf5ISVeUDIr6RFIiguRy41F2CBCK3kIEQupnlipTyP4Pf3f8nZRjXYqm6dbFZqe4NkJtgSW2FrLGDbrMYO2DGrM8Hu2AN7ZE/evffsvXivX6VD3qBnkf2A9/YJjXqc9Q==</latexit>

L = gN (@n⇡)4



Forbidden Symmetries

Caron-Huot,vanDuong’20


<latexit sha1_base64="1gG1Ew4hY45TJ0HF2H4KepHT02o=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKtgBBcoIGsogkYeUWNb5sgmnnM/W3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudnb8SAqDtv1plVZW19Y3ypuVre2d3b3q/kHXhLHm0OGhDHXfZwakUNBBgRL6kQYW+BJ6/vQm83uPoI0I1T3OInADNlFiLDjDVOpNvPOzidfwqjW7buegy8QpSI0UaHvVr+Eo5HEACrlkxgwcO0I3YRoFlzCvDGMDEeNTNoFBShULwLhJHndOT2LDMKQRaCokzUX4vZGwwJhZ4KeTAcMHs+hl4n/eIMbxlZsIFcUIimeHUEjIDxmuRdoD0JHQgMiy5ECFopxphghaUMZ5KsZpMZW0D2fx+2XSbdSdZr15d1FrXRfNlMkROSanxCGXpEVuSZt0CCdT8kSeyYuVWK/Wm/X+M1qyip1D8gfWxzcDspNw</latexit>

g3/g2

<latexit sha1_base64="VNo+jb8oVrpbNmjVhBPPKkzKcLY=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKthRFCgjaCiDRB5SYlnnyyaccj5bd2ukyMpH0EJFh2j5Ggr+Bdu4gISpRjO72tnxIykM2vanVVpb39jcKm9Xdnb39g+qh0c9E8aaQ5eHMtQDnxmQQkEXBUoYRBpY4Evo+7ObzO8/gjYiVPc4j8AN2FSJieAMU6k/9ZoXU6/hVWt23c5BV4lTkBop0PGqX6NxyOMAFHLJjBk6doRuwjQKLmFRGcUGIsZnbArDlCoWgHGTPO6CnsWGYUgj0FRImovweyNhgTHzwE8nA4YPZtnLxP+8YYyTKzcRKooRFM8OoZCQHzJci7QHoGOhAZFlyYEKRTnTDBG0oIzzVIzTYippH87y96uk16g7rXrrrllrXxfNlMkJOSXnxCGXpE1uSYd0CScz8kSeyYuVWK/Wm/X+M1qyip1j8gfWxzcFRZNx</latexit>

g 4
/g

2

Natural Effective Field Theories are shaped by symmetries

Approximate Galilean Symmetry
⇡ ! ⇡ + ↵+ �µx

µ
<latexit sha1_base64="XQXT6I7Ho67FNjUntKiBO0hdwZg=">AAACFXicbVA9SwNBEN3z2/gVtbRZDYIQCBcVPzrRxlLBmEAuhrnNRBf37pbdOVGCtT/BX2GrlZ3YWlv4X9w7g6jxFbuP92aYmRdqJS35/rs3NDwyOjY+MVmYmp6ZnSvOL5zaJDUCayJRiWmEYFHJGGskSWFDG4QoVFgPLw8yv36FxsokPqEbja0IzmPZlQLISe3icqBlQAl3XzkApS+gHIRI0A6ilF+fubddLPkVPwcfJNU+KbE+jtrFj6CTiDTCmIQCa5tVX1OrB4akUHhbCFKLGsQlnGPT0RgitK1efsotX00tuHU0Gi4Vz0X82dGDyNqbKHSVEdCF/etl4n9eM6XuTqsnY50SxiIbRFJhPsgKI11GyDvSIBFkmyOXMRdggAiN5CCEE1MXWiHPYzfD1vf1g+R0vVLdqGwcb5b29vvJTLAltsLWWJVtsz12yI5YjQl2xx7YI3vy7r1n78V7/Sod8vo9i+wXvLdP7L+e+w==</latexit>

<latexit sha1_base64="k7JMttpZ4HIGimYWGfb8rbH4T+0=">AAACKHicbVC7TsNAEDzzDOEVoKQ5ESFBE9mAgAYpgoaCIkgkIMUhWh9LOOVsn+7WSJGVH+ET+ApaqOhQChq+BDtECAJTzc7s3t5OoJW05LoDZ2JyanpmtjBXnF9YXFouraw2bJwYgXURq9hcBWBRyQjrJEnhlTYIYaDwMuie5P7lPRor4+iCehpbIXQieSsFUCa1S3upL0Dxs/5Rp7275WswJLPa13L7eue7HtPbpbJbcYfgf4k3ImU2Qq1devdvYpGEGJFQYG3TczW10vxRobBf9BOLGkQXOtjMaAQh2lY6vK7PNxMLFHONhkvFhyL+nEghtLYXBllnCHRnx71c/M9rJnR72EplpBPCSOSLSCocLrLCyCw25DfSIBHkP0cuIy7AABEayUGITEyyHItZHt749X9JY6fi7Vf2z/fK1eNRMgW2zjbYFvPYAauyU1ZjdSbYA3tiz+zFeXRenTdn8NU64Yxm1tgvOB+fQk+lsA==</latexit>

L = g3(@⇡)
2(@@⇡)2

<latexit sha1_base64="r7zF2zS5/bLeTpIxpyQYdKix6yk=">AAACA3icbVC7TsNAEDzzDOERAyXNiQiJKrIBBcoADWWQyENKLOt82YRTzg/d7SFFUUq+ghYqOkTLh1DwL9jGBSRMNZrZ1c5OkEih0XE+raXlldW19dJGeXNre6di7+61dWwUhxaPZay6AdMgRQQtFCihmyhgYSChE4yvM7/zAEqLOLrDSQJeyEaRGArOMJV8u3LZ1yKkI/+UaorU+HbVqTk56CJxC1IlBZq+/dUfxNyEECGXTOue6yToTZlCwSXMyn2jIWF8zEbQS2nEQtDeNA8+o0dGM4xpAooKSXMRfm9MWaj1JAzSyZDhvZ73MvE/r2dweOFNRZQYhIhnh1BIyA9prkTaCNCBUIDIsuRARUQ5UwwRlKCM81Q0aUXltA93/vtF0j6pufVa/fas2rgqmimRA3JIjolLzkmD3JAmaRFODHkiz+TFerRerTfr/Wd0ySp29skfWB/f0DuWjA==</latexit>

A ⇠ g3stu

in Scalar theories

⇡ ! ⇡ + ↵
<latexit sha1_base64="ad3WZoxOlKl3llWFF1AYjif1dIU=">AAACBHicbVBNS8NAEN34bf2KevSyWARBKIkVP26iF48KtgpNKZPt1C7dJMvuRCjBq7/Cq568iVf/hwf/i0ksotZ3GB7vzTAzL9RKWvK8d2dicmp6ZnZuvrKwuLS84q6uNW2SGoENkajEXIdgUckYGyRJ4bU2CFGo8CocnBb+1S0aK5P4koYa2xHcxLInBVAudVw30DKgJK87ASjdh45b9WpeCT5O/BGpshHOO+5H0E1EGmFMQoG1Ld/T1M7AkBQK7ypBalGDGMANtnIaQ4S2nZWX3/Gt1AIlXKPhUvFSxJ8TGUTWDqMw74yA+vavV4j/ea2UeoftTMY6JYxFsYikwnKRFUbmkSDvSoNEUFyOXMZcgAEiNJKDELmY5hlVyjyOCux/fz9Omrs1v16rX+xVj09GycyxDbbJtpnPDtgxO2PnrMEEu2UP7JE9OffOs/PivH61TjijmXX2C87bJ2YXmD0=</latexit>

Goldstone symmetry
<latexit sha1_base64="Ma8m0MbV57M0nzI9m2uENRVacvg=">AAACC3icbVDLSgNBEJyNrxhfUQ8evAwGISKE3UWix6gXjxHMA5LNMjvpxCGzD2Z6hBDyCX6FVz15E69+hAf/xU3MQRMLGoqqbrq7gkQKjbb9aWWWlldW17LruY3Nre2d/O5eXcdGcajxWMaqGTANUkRQQ4ESmokCFgYSGsHgeuI3HkBpEUd3OEzAC1k/Ej3BGaaSnz+4bGsR0r7vFqnuuKeYlum4J36+YJfsKegicWakQGao+vmvdjfmJoQIuWRatxw7QW/EFAouYZxrGw0J4wPWh1ZKIxaC9kbTB8b02GiGMU1AUSHpVITfEyMWaj0Mg7QzZHiv572J+J/XMti78EYiSgxCxCeLUEiYLtJciTQZoF2hAJFNLgcqIsqZYoigBGWcp6JJo8qleTjz3y+SultyyqXy7VmhcjVLJksOyREpEoeckwq5IVVSI5yMyRN5Ji/Wo/VqvVnvP60ZazazT/7A+vgGZwCY8g==</latexit>

A ⇠ g2(s
2 + t2 + u2)

<latexit sha1_base64="G6fLN4hk54jMQUjv5uhf+nfR5LY=">AAACEHicbVC7TsNAEDyHVwivACUUJyIkaCI7QkCDFEFDQREkAkhxiNbHJpxytk93a6TISsMn8BW0UNEhWv6Agn/BDil4TTU3s4/bCbSSllz33SlMTE5NzxRnS3PzC4tL5eWVcxsnRmBTxCo2lwFYVDLCJklSeKkNQhgovAj6R7l/cYvGyjg6o4HGdgi9SHalAMqkTnk99QUofjI86HVqW74GQzJ7+1puX+10yhW36o7A/xJvTCpsjEan/OFfxyIJMSKhwNqW52pqp/lQoXBY8hOLGkQfetjKaAQh2nY6umLINxMLFHONhkvFRyJ+70ghtHYQBlllCHRjf3u5+J/XSqi7305lpBPCSOSLSCocLbLCyCwe5NfSIBHkP0cuIy7AABEayUGITEyyvEpZHt7v6/+S81rV263unu5U6ofjZIpsjW2wLeaxPVZnx6zBmkywO/bAHtmTc+88Oy/O61dpwRn3rLIfcN4+AcIkm/k=</latexit>

L = g2(@⇡)
4

Bellazzini,Elias-Miro,Rattazzi,Riembau,FR’20

Hinterbichler,Joyce’14

⇡ ! ⇡ + ↵+ �x · · ·+ �xn
<latexit sha1_base64="wGN8nb5rIlZfePVucxOecn/Ox9g="></latexit>

Approximate Super-Soft Symmetry

<latexit sha1_base64="g6Ewr/r06PK1Ky5QCcvolW/FmAE=">AAACEXicbVDJSgNBEO2JW4xb1KMIjUGICHEmSPQY9eIpRDALZKOnU4lNeha6a4Qw5OQn+BVe9eRNvPoFHvwXZ8YcNPFBweO9Kqrq2b4UGk3z00gtLC4tr6RXM2vrG5tb2e2duvYCxaHGPempps00SOFCDQVKaPoKmGNLaNijq9hv3IPSwnNvcexDx2FDVwwEZxhJvez+RVsLhw57lTzV3eIxRhV0i0fdsHJSnPSyObNgJqDzxJqSHJmi2st+tfseDxxwkUumdcsyfeyETKHgEiaZdqDBZ3zEhtCKqMsc0J0weWNCDwPN0KM+KCokTUT4PREyR+uxY0edDsM7PevF4n9eK8DBeScUrh8guDxehEJCskhzJaJ8gPaFAkQWXw5UuJQzxRBBCco4j8QgCiwT5WHNfj9P6sWCVSqUbk5z5ctpMmmyRw5InljkjJTJNamSGuHkgTyRZ/JiPBqvxpvx/tOaMqYzu+QPjI9vyHebTw==</latexit>

A ⇠ gN (s2 + t2 + u2)N/2
<latexit sha1_base64="QQsVeITHToly9oqBuzq/WGk8fVo=">AAACEnicbVC7SgNBFJ31bXxFLQUZDII2YVdEbYSgjYWIglEhG8Pd8RqHzM4OM3eFsKTzE/wKW63sxNYfsPBf3I0pfJ3qcM59nsgo6cj3372h4ZHRsfGJydLU9MzsXHl+4cwlqRVYF4lK7EUEDpXUWCdJCi+MRYgjhedRZ7/wz2/ROpnoU+oabMbQ1vJaCqBcapWXs1CA4oe93XbraC00YEmCutQ8NHL9crNVrvhVvw/+lwQDUmEDHLfKH+FVItIYNQkFzjUC31AzK8YKhb1SmDo0IDrQxkZONcTomln/jx5fTR1Qwg1aLhXvi/i9I4PYuW4c5ZUx0I377RXif14jpeudZia1SQm1KBaRVNhf5ISVeUDIr6RFIiguRy41F2CBCK3kIEQupnlipTyP4Pf3f8nZRjXYqm6dbFZqe4NkJtgSW2FrLGDbrMYO2DGrM8Hu2AN7ZE/evffsvXivX6VD3qBnkf2A9/YJjXqc9Q==</latexit>

L = gN (@n⇡)4



Forbidden Symmetries

Caron-Huot,vanDuong’20


<latexit sha1_base64="1gG1Ew4hY45TJ0HF2H4KepHT02o=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKtgBBcoIGsogkYeUWNb5sgmnnM/W3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudnb8SAqDtv1plVZW19Y3ypuVre2d3b3q/kHXhLHm0OGhDHXfZwakUNBBgRL6kQYW+BJ6/vQm83uPoI0I1T3OInADNlFiLDjDVOpNvPOzidfwqjW7buegy8QpSI0UaHvVr+Eo5HEACrlkxgwcO0I3YRoFlzCvDGMDEeNTNoFBShULwLhJHndOT2LDMKQRaCokzUX4vZGwwJhZ4KeTAcMHs+hl4n/eIMbxlZsIFcUIimeHUEjIDxmuRdoD0JHQgMiy5ECFopxphghaUMZ5KsZpMZW0D2fx+2XSbdSdZr15d1FrXRfNlMkROSanxCGXpEVuSZt0CCdT8kSeyYuVWK/Wm/X+M1qyip1D8gfWxzcDspNw</latexit>

g3/g2

<latexit sha1_base64="VNo+jb8oVrpbNmjVhBPPKkzKcLY=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKthRFCgjaCiDRB5SYlnnyyaccj5bd2ukyMpH0EJFh2j5Ggr+Bdu4gISpRjO72tnxIykM2vanVVpb39jcKm9Xdnb39g+qh0c9E8aaQ5eHMtQDnxmQQkEXBUoYRBpY4Evo+7ObzO8/gjYiVPc4j8AN2FSJieAMU6k/9ZoXU6/hVWt23c5BV4lTkBop0PGqX6NxyOMAFHLJjBk6doRuwjQKLmFRGcUGIsZnbArDlCoWgHGTPO6CnsWGYUgj0FRImovweyNhgTHzwE8nA4YPZtnLxP+8YYyTKzcRKooRFM8OoZCQHzJci7QHoGOhAZFlyYEKRTnTDBG0oIzzVIzTYippH87y96uk16g7rXrrrllrXxfNlMkJOSXnxCGXpE1uSYd0CScz8kSeyYuVWK/Wm/X+M1qyip1j8gfWxzcFRZNx</latexit>

g 4
/g

2

Natural Effective Field Theories are shaped by symmetries

Approximate Galilean Symmetry
⇡ ! ⇡ + ↵+ �µx

µ
<latexit sha1_base64="XQXT6I7Ho67FNjUntKiBO0hdwZg=">AAACFXicbVA9SwNBEN3z2/gVtbRZDYIQCBcVPzrRxlLBmEAuhrnNRBf37pbdOVGCtT/BX2GrlZ3YWlv4X9w7g6jxFbuP92aYmRdqJS35/rs3NDwyOjY+MVmYmp6ZnSvOL5zaJDUCayJRiWmEYFHJGGskSWFDG4QoVFgPLw8yv36FxsokPqEbja0IzmPZlQLISe3icqBlQAl3XzkApS+gHIRI0A6ilF+fubddLPkVPwcfJNU+KbE+jtrFj6CTiDTCmIQCa5tVX1OrB4akUHhbCFKLGsQlnGPT0RgitK1efsotX00tuHU0Gi4Vz0X82dGDyNqbKHSVEdCF/etl4n9eM6XuTqsnY50SxiIbRFJhPsgKI11GyDvSIBFkmyOXMRdggAiN5CCEE1MXWiHPYzfD1vf1g+R0vVLdqGwcb5b29vvJTLAltsLWWJVtsz12yI5YjQl2xx7YI3vy7r1n78V7/Sod8vo9i+wXvLdP7L+e+w==</latexit>

<latexit sha1_base64="k7JMttpZ4HIGimYWGfb8rbH4T+0=">AAACKHicbVC7TsNAEDzzDOEVoKQ5ESFBE9mAgAYpgoaCIkgkIMUhWh9LOOVsn+7WSJGVH+ET+ApaqOhQChq+BDtECAJTzc7s3t5OoJW05LoDZ2JyanpmtjBXnF9YXFouraw2bJwYgXURq9hcBWBRyQjrJEnhlTYIYaDwMuie5P7lPRor4+iCehpbIXQieSsFUCa1S3upL0Dxs/5Rp7275WswJLPa13L7eue7HtPbpbJbcYfgf4k3ImU2Qq1devdvYpGEGJFQYG3TczW10vxRobBf9BOLGkQXOtjMaAQh2lY6vK7PNxMLFHONhkvFhyL+nEghtLYXBllnCHRnx71c/M9rJnR72EplpBPCSOSLSCocLrLCyCw25DfSIBHkP0cuIy7AABEayUGITEyyHItZHt749X9JY6fi7Vf2z/fK1eNRMgW2zjbYFvPYAauyU1ZjdSbYA3tiz+zFeXRenTdn8NU64Yxm1tgvOB+fQk+lsA==</latexit>

L = g3(@⇡)
2(@@⇡)2

<latexit sha1_base64="r7zF2zS5/bLeTpIxpyQYdKix6yk=">AAACA3icbVC7TsNAEDzzDOERAyXNiQiJKrIBBcoADWWQyENKLOt82YRTzg/d7SFFUUq+ghYqOkTLh1DwL9jGBSRMNZrZ1c5OkEih0XE+raXlldW19dJGeXNre6di7+61dWwUhxaPZay6AdMgRQQtFCihmyhgYSChE4yvM7/zAEqLOLrDSQJeyEaRGArOMJV8u3LZ1yKkI/+UaorU+HbVqTk56CJxC1IlBZq+/dUfxNyEECGXTOue6yToTZlCwSXMyn2jIWF8zEbQS2nEQtDeNA8+o0dGM4xpAooKSXMRfm9MWaj1JAzSyZDhvZ73MvE/r2dweOFNRZQYhIhnh1BIyA9prkTaCNCBUIDIsuRARUQ5UwwRlKCM81Q0aUXltA93/vtF0j6pufVa/fas2rgqmimRA3JIjolLzkmD3JAmaRFODHkiz+TFerRerTfr/Wd0ySp29skfWB/f0DuWjA==</latexit>

A ⇠ g3stu

in Scalar theories

⇡ ! ⇡ + ↵
<latexit sha1_base64="ad3WZoxOlKl3llWFF1AYjif1dIU=">AAACBHicbVBNS8NAEN34bf2KevSyWARBKIkVP26iF48KtgpNKZPt1C7dJMvuRCjBq7/Cq568iVf/hwf/i0ksotZ3GB7vzTAzL9RKWvK8d2dicmp6ZnZuvrKwuLS84q6uNW2SGoENkajEXIdgUckYGyRJ4bU2CFGo8CocnBb+1S0aK5P4koYa2xHcxLInBVAudVw30DKgJK87ASjdh45b9WpeCT5O/BGpshHOO+5H0E1EGmFMQoG1Ld/T1M7AkBQK7ypBalGDGMANtnIaQ4S2nZWX3/Gt1AIlXKPhUvFSxJ8TGUTWDqMw74yA+vavV4j/ea2UeoftTMY6JYxFsYikwnKRFUbmkSDvSoNEUFyOXMZcgAEiNJKDELmY5hlVyjyOCux/fz9Omrs1v16rX+xVj09GycyxDbbJtpnPDtgxO2PnrMEEu2UP7JE9OffOs/PivH61TjijmXX2C87bJ2YXmD0=</latexit>

Goldstone symmetry
<latexit sha1_base64="Ma8m0MbV57M0nzI9m2uENRVacvg=">AAACC3icbVDLSgNBEJyNrxhfUQ8evAwGISKE3UWix6gXjxHMA5LNMjvpxCGzD2Z6hBDyCX6FVz15E69+hAf/xU3MQRMLGoqqbrq7gkQKjbb9aWWWlldW17LruY3Nre2d/O5eXcdGcajxWMaqGTANUkRQQ4ESmokCFgYSGsHgeuI3HkBpEUd3OEzAC1k/Ej3BGaaSnz+4bGsR0r7vFqnuuKeYlum4J36+YJfsKegicWakQGao+vmvdjfmJoQIuWRatxw7QW/EFAouYZxrGw0J4wPWh1ZKIxaC9kbTB8b02GiGMU1AUSHpVITfEyMWaj0Mg7QzZHiv572J+J/XMti78EYiSgxCxCeLUEiYLtJciTQZoF2hAJFNLgcqIsqZYoigBGWcp6JJo8qleTjz3y+SultyyqXy7VmhcjVLJksOyREpEoeckwq5IVVSI5yMyRN5Ji/Wo/VqvVnvP60ZazazT/7A+vgGZwCY8g==</latexit>

A ⇠ g2(s
2 + t2 + u2)

<latexit sha1_base64="G6fLN4hk54jMQUjv5uhf+nfR5LY=">AAACEHicbVC7TsNAEDyHVwivACUUJyIkaCI7QkCDFEFDQREkAkhxiNbHJpxytk93a6TISsMn8BW0UNEhWv6Agn/BDil4TTU3s4/bCbSSllz33SlMTE5NzxRnS3PzC4tL5eWVcxsnRmBTxCo2lwFYVDLCJklSeKkNQhgovAj6R7l/cYvGyjg6o4HGdgi9SHalAMqkTnk99QUofjI86HVqW74GQzJ7+1puX+10yhW36o7A/xJvTCpsjEan/OFfxyIJMSKhwNqW52pqp/lQoXBY8hOLGkQfetjKaAQh2nY6umLINxMLFHONhkvFRyJ+70ghtHYQBlllCHRjf3u5+J/XSqi7305lpBPCSOSLSCocLbLCyCwe5NfSIBHkP0cuIy7AABEayUGITEyyvEpZHt7v6/+S81rV263unu5U6ofjZIpsjW2wLeaxPVZnx6zBmkywO/bAHtmTc+88Oy/O61dpwRn3rLIfcN4+AcIkm/k=</latexit>

L = g2(@⇡)
4

Bellazzini,Elias-Miro,Rattazzi,Riembau,FR’20

Hinterbichler,Joyce’14

⇡ ! ⇡ + ↵+ �x · · ·+ �xn
<latexit sha1_base64="wGN8nb5rIlZfePVucxOecn/Ox9g="></latexit>

Approximate Super-Soft Symmetry

<latexit sha1_base64="g6Ewr/r06PK1Ky5QCcvolW/FmAE=">AAACEXicbVDJSgNBEO2JW4xb1KMIjUGICHEmSPQY9eIpRDALZKOnU4lNeha6a4Qw5OQn+BVe9eRNvPoFHvwXZ8YcNPFBweO9Kqrq2b4UGk3z00gtLC4tr6RXM2vrG5tb2e2duvYCxaHGPempps00SOFCDQVKaPoKmGNLaNijq9hv3IPSwnNvcexDx2FDVwwEZxhJvez+RVsLhw57lTzV3eIxRhV0i0fdsHJSnPSyObNgJqDzxJqSHJmi2st+tfseDxxwkUumdcsyfeyETKHgEiaZdqDBZ3zEhtCKqMsc0J0weWNCDwPN0KM+KCokTUT4PREyR+uxY0edDsM7PevF4n9eK8DBeScUrh8guDxehEJCskhzJaJ8gPaFAkQWXw5UuJQzxRBBCco4j8QgCiwT5WHNfj9P6sWCVSqUbk5z5ctpMmmyRw5InljkjJTJNamSGuHkgTyRZ/JiPBqvxpvx/tOaMqYzu+QPjI9vyHebTw==</latexit>

A ⇠ gN (s2 + t2 + u2)N/2
<latexit sha1_base64="QQsVeITHToly9oqBuzq/WGk8fVo=">AAACEnicbVC7SgNBFJ31bXxFLQUZDII2YVdEbYSgjYWIglEhG8Pd8RqHzM4OM3eFsKTzE/wKW63sxNYfsPBf3I0pfJ3qcM59nsgo6cj3372h4ZHRsfGJydLU9MzsXHl+4cwlqRVYF4lK7EUEDpXUWCdJCi+MRYgjhedRZ7/wz2/ROpnoU+oabMbQ1vJaCqBcapWXs1CA4oe93XbraC00YEmCutQ8NHL9crNVrvhVvw/+lwQDUmEDHLfKH+FVItIYNQkFzjUC31AzK8YKhb1SmDo0IDrQxkZONcTomln/jx5fTR1Qwg1aLhXvi/i9I4PYuW4c5ZUx0I377RXif14jpeudZia1SQm1KBaRVNhf5ISVeUDIr6RFIiguRy41F2CBCK3kIEQupnlipTyP4Pf3f8nZRjXYqm6dbFZqe4NkJtgSW2FrLGDbrMYO2DGrM8Hu2AN7ZE/evffsvXivX6VD3qBnkf2A9/YJjXqc9Q==</latexit>

L = gN (@n⇡)4



Forbidden Symmetries

Caron-Huot,vanDuong’20


<latexit sha1_base64="1gG1Ew4hY45TJ0HF2H4KepHT02o=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKtgBBcoIGsogkYeUWNb5sgmnnM/W3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudnb8SAqDtv1plVZW19Y3ypuVre2d3b3q/kHXhLHm0OGhDHXfZwakUNBBgRL6kQYW+BJ6/vQm83uPoI0I1T3OInADNlFiLDjDVOpNvPOzidfwqjW7buegy8QpSI0UaHvVr+Eo5HEACrlkxgwcO0I3YRoFlzCvDGMDEeNTNoFBShULwLhJHndOT2LDMKQRaCokzUX4vZGwwJhZ4KeTAcMHs+hl4n/eIMbxlZsIFcUIimeHUEjIDxmuRdoD0JHQgMiy5ECFopxphghaUMZ5KsZpMZW0D2fx+2XSbdSdZr15d1FrXRfNlMkROSanxCGXpEVuSZt0CCdT8kSeyYuVWK/Wm/X+M1qyip1D8gfWxzcDspNw</latexit>

g3/g2

<latexit sha1_base64="VNo+jb8oVrpbNmjVhBPPKkzKcLY=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKthRFCgjaCiDRB5SYlnnyyaccj5bd2ukyMpH0EJFh2j5Ggr+Bdu4gISpRjO72tnxIykM2vanVVpb39jcKm9Xdnb39g+qh0c9E8aaQ5eHMtQDnxmQQkEXBUoYRBpY4Evo+7ObzO8/gjYiVPc4j8AN2FSJieAMU6k/9ZoXU6/hVWt23c5BV4lTkBop0PGqX6NxyOMAFHLJjBk6doRuwjQKLmFRGcUGIsZnbArDlCoWgHGTPO6CnsWGYUgj0FRImovweyNhgTHzwE8nA4YPZtnLxP+8YYyTKzcRKooRFM8OoZCQHzJci7QHoGOhAZFlyYEKRTnTDBG0oIzzVIzTYippH87y96uk16g7rXrrrllrXxfNlMkJOSXnxCGXpE1uSYd0CScz8kSeyYuVWK/Wm/X+M1qyip1j8gfWxzcFRZNx</latexit>

g 4
/g

2

Natural Effective Field Theories are shaped by symmetries

Approximate Galilean Symmetry
⇡ ! ⇡ + ↵+ �µx

µ
<latexit sha1_base64="XQXT6I7Ho67FNjUntKiBO0hdwZg=">AAACFXicbVA9SwNBEN3z2/gVtbRZDYIQCBcVPzrRxlLBmEAuhrnNRBf37pbdOVGCtT/BX2GrlZ3YWlv4X9w7g6jxFbuP92aYmRdqJS35/rs3NDwyOjY+MVmYmp6ZnSvOL5zaJDUCayJRiWmEYFHJGGskSWFDG4QoVFgPLw8yv36FxsokPqEbja0IzmPZlQLISe3icqBlQAl3XzkApS+gHIRI0A6ilF+fubddLPkVPwcfJNU+KbE+jtrFj6CTiDTCmIQCa5tVX1OrB4akUHhbCFKLGsQlnGPT0RgitK1efsotX00tuHU0Gi4Vz0X82dGDyNqbKHSVEdCF/etl4n9eM6XuTqsnY50SxiIbRFJhPsgKI11GyDvSIBFkmyOXMRdggAiN5CCEE1MXWiHPYzfD1vf1g+R0vVLdqGwcb5b29vvJTLAltsLWWJVtsz12yI5YjQl2xx7YI3vy7r1n78V7/Sod8vo9i+wXvLdP7L+e+w==</latexit>

<latexit sha1_base64="k7JMttpZ4HIGimYWGfb8rbH4T+0=">AAACKHicbVC7TsNAEDzzDOEVoKQ5ESFBE9mAgAYpgoaCIkgkIMUhWh9LOOVsn+7WSJGVH+ET+ApaqOhQChq+BDtECAJTzc7s3t5OoJW05LoDZ2JyanpmtjBXnF9YXFouraw2bJwYgXURq9hcBWBRyQjrJEnhlTYIYaDwMuie5P7lPRor4+iCehpbIXQieSsFUCa1S3upL0Dxs/5Rp7275WswJLPa13L7eue7HtPbpbJbcYfgf4k3ImU2Qq1devdvYpGEGJFQYG3TczW10vxRobBf9BOLGkQXOtjMaAQh2lY6vK7PNxMLFHONhkvFhyL+nEghtLYXBllnCHRnx71c/M9rJnR72EplpBPCSOSLSCocLrLCyCw25DfSIBHkP0cuIy7AABEayUGITEyyHItZHt749X9JY6fi7Vf2z/fK1eNRMgW2zjbYFvPYAauyU1ZjdSbYA3tiz+zFeXRenTdn8NU64Yxm1tgvOB+fQk+lsA==</latexit>

L = g3(@⇡)
2(@@⇡)2

<latexit sha1_base64="r7zF2zS5/bLeTpIxpyQYdKix6yk=">AAACA3icbVC7TsNAEDzzDOERAyXNiQiJKrIBBcoADWWQyENKLOt82YRTzg/d7SFFUUq+ghYqOkTLh1DwL9jGBSRMNZrZ1c5OkEih0XE+raXlldW19dJGeXNre6di7+61dWwUhxaPZay6AdMgRQQtFCihmyhgYSChE4yvM7/zAEqLOLrDSQJeyEaRGArOMJV8u3LZ1yKkI/+UaorU+HbVqTk56CJxC1IlBZq+/dUfxNyEECGXTOue6yToTZlCwSXMyn2jIWF8zEbQS2nEQtDeNA8+o0dGM4xpAooKSXMRfm9MWaj1JAzSyZDhvZ73MvE/r2dweOFNRZQYhIhnh1BIyA9prkTaCNCBUIDIsuRARUQ5UwwRlKCM81Q0aUXltA93/vtF0j6pufVa/fas2rgqmimRA3JIjolLzkmD3JAmaRFODHkiz+TFerRerTfr/Wd0ySp29skfWB/f0DuWjA==</latexit>

A ⇠ g3stu

in Scalar theories

⇡ ! ⇡ + ↵
<latexit sha1_base64="ad3WZoxOlKl3llWFF1AYjif1dIU=">AAACBHicbVBNS8NAEN34bf2KevSyWARBKIkVP26iF48KtgpNKZPt1C7dJMvuRCjBq7/Cq568iVf/hwf/i0ksotZ3GB7vzTAzL9RKWvK8d2dicmp6ZnZuvrKwuLS84q6uNW2SGoENkajEXIdgUckYGyRJ4bU2CFGo8CocnBb+1S0aK5P4koYa2xHcxLInBVAudVw30DKgJK87ASjdh45b9WpeCT5O/BGpshHOO+5H0E1EGmFMQoG1Ld/T1M7AkBQK7ypBalGDGMANtnIaQ4S2nZWX3/Gt1AIlXKPhUvFSxJ8TGUTWDqMw74yA+vavV4j/ea2UeoftTMY6JYxFsYikwnKRFUbmkSDvSoNEUFyOXMZcgAEiNJKDELmY5hlVyjyOCux/fz9Omrs1v16rX+xVj09GycyxDbbJtpnPDtgxO2PnrMEEu2UP7JE9OffOs/PivH61TjijmXX2C87bJ2YXmD0=</latexit>

Goldstone symmetry
<latexit sha1_base64="Ma8m0MbV57M0nzI9m2uENRVacvg=">AAACC3icbVDLSgNBEJyNrxhfUQ8evAwGISKE3UWix6gXjxHMA5LNMjvpxCGzD2Z6hBDyCX6FVz15E69+hAf/xU3MQRMLGoqqbrq7gkQKjbb9aWWWlldW17LruY3Nre2d/O5eXcdGcajxWMaqGTANUkRQQ4ESmokCFgYSGsHgeuI3HkBpEUd3OEzAC1k/Ej3BGaaSnz+4bGsR0r7vFqnuuKeYlum4J36+YJfsKegicWakQGao+vmvdjfmJoQIuWRatxw7QW/EFAouYZxrGw0J4wPWh1ZKIxaC9kbTB8b02GiGMU1AUSHpVITfEyMWaj0Mg7QzZHiv572J+J/XMti78EYiSgxCxCeLUEiYLtJciTQZoF2hAJFNLgcqIsqZYoigBGWcp6JJo8qleTjz3y+SultyyqXy7VmhcjVLJksOyREpEoeckwq5IVVSI5yMyRN5Ji/Wo/VqvVnvP60ZazazT/7A+vgGZwCY8g==</latexit>

A ⇠ g2(s
2 + t2 + u2)

<latexit sha1_base64="G6fLN4hk54jMQUjv5uhf+nfR5LY=">AAACEHicbVC7TsNAEDyHVwivACUUJyIkaCI7QkCDFEFDQREkAkhxiNbHJpxytk93a6TISsMn8BW0UNEhWv6Agn/BDil4TTU3s4/bCbSSllz33SlMTE5NzxRnS3PzC4tL5eWVcxsnRmBTxCo2lwFYVDLCJklSeKkNQhgovAj6R7l/cYvGyjg6o4HGdgi9SHalAMqkTnk99QUofjI86HVqW74GQzJ7+1puX+10yhW36o7A/xJvTCpsjEan/OFfxyIJMSKhwNqW52pqp/lQoXBY8hOLGkQfetjKaAQh2nY6umLINxMLFHONhkvFRyJ+70ghtHYQBlllCHRjf3u5+J/XSqi7305lpBPCSOSLSCocLbLCyCwe5NfSIBHkP0cuIy7AABEayUGITEyyvEpZHt7v6/+S81rV263unu5U6ofjZIpsjW2wLeaxPVZnx6zBmkywO/bAHtmTc+88Oy/O61dpwRn3rLIfcN4+AcIkm/k=</latexit>

L = g2(@⇡)
4

Bellazzini,Elias-Miro,Rattazzi,Riembau,FR’20

Hinterbichler,Joyce’14

⇡ ! ⇡ + ↵+ �x · · ·+ �xn
<latexit sha1_base64="wGN8nb5rIlZfePVucxOecn/Ox9g="></latexit>

Approximate Super-Soft Symmetry

<latexit sha1_base64="g6Ewr/r06PK1Ky5QCcvolW/FmAE=">AAACEXicbVDJSgNBEO2JW4xb1KMIjUGICHEmSPQY9eIpRDALZKOnU4lNeha6a4Qw5OQn+BVe9eRNvPoFHvwXZ8YcNPFBweO9Kqrq2b4UGk3z00gtLC4tr6RXM2vrG5tb2e2duvYCxaHGPempps00SOFCDQVKaPoKmGNLaNijq9hv3IPSwnNvcexDx2FDVwwEZxhJvez+RVsLhw57lTzV3eIxRhV0i0fdsHJSnPSyObNgJqDzxJqSHJmi2st+tfseDxxwkUumdcsyfeyETKHgEiaZdqDBZ3zEhtCKqMsc0J0weWNCDwPN0KM+KCokTUT4PREyR+uxY0edDsM7PevF4n9eK8DBeScUrh8guDxehEJCskhzJaJ8gPaFAkQWXw5UuJQzxRBBCco4j8QgCiwT5WHNfj9P6sWCVSqUbk5z5ctpMmmyRw5InljkjJTJNamSGuHkgTyRZ/JiPBqvxpvx/tOaMqYzu+QPjI9vyHebTw==</latexit>

A ⇠ gN (s2 + t2 + u2)N/2
<latexit sha1_base64="QQsVeITHToly9oqBuzq/WGk8fVo=">AAACEnicbVC7SgNBFJ31bXxFLQUZDII2YVdEbYSgjYWIglEhG8Pd8RqHzM4OM3eFsKTzE/wKW63sxNYfsPBf3I0pfJ3qcM59nsgo6cj3372h4ZHRsfGJydLU9MzsXHl+4cwlqRVYF4lK7EUEDpXUWCdJCi+MRYgjhedRZ7/wz2/ROpnoU+oabMbQ1vJaCqBcapWXs1CA4oe93XbraC00YEmCutQ8NHL9crNVrvhVvw/+lwQDUmEDHLfKH+FVItIYNQkFzjUC31AzK8YKhb1SmDo0IDrQxkZONcTomln/jx5fTR1Qwg1aLhXvi/i9I4PYuW4c5ZUx0I377RXif14jpeudZia1SQm1KBaRVNhf5ISVeUDIr6RFIiguRy41F2CBCK3kIEQupnlipTyP4Pf3f8nZRjXYqm6dbFZqe4NkJtgSW2FrLGDbrMYO2DGrM8Hu2AN7ZE/evffsvXivX6VD3qBnkf2A9/YJjXqc9Q==</latexit>

L = gN (@n⇡)4



Forbidden Symmetries

Caron-Huot,vanDuong’20


<latexit sha1_base64="1gG1Ew4hY45TJ0HF2H4KepHT02o=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKtgBBcoIGsogkYeUWNb5sgmnnM/W3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudnb8SAqDtv1plVZW19Y3ypuVre2d3b3q/kHXhLHm0OGhDHXfZwakUNBBgRL6kQYW+BJ6/vQm83uPoI0I1T3OInADNlFiLDjDVOpNvPOzidfwqjW7buegy8QpSI0UaHvVr+Eo5HEACrlkxgwcO0I3YRoFlzCvDGMDEeNTNoFBShULwLhJHndOT2LDMKQRaCokzUX4vZGwwJhZ4KeTAcMHs+hl4n/eIMbxlZsIFcUIimeHUEjIDxmuRdoD0JHQgMiy5ECFopxphghaUMZ5KsZpMZW0D2fx+2XSbdSdZr15d1FrXRfNlMkROSanxCGXpEVuSZt0CCdT8kSeyYuVWK/Wm/X+M1qyip1D8gfWxzcDspNw</latexit>

g3/g2

<latexit sha1_base64="VNo+jb8oVrpbNmjVhBPPKkzKcLY=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKthRFCgjaCiDRB5SYlnnyyaccj5bd2ukyMpH0EJFh2j5Ggr+Bdu4gISpRjO72tnxIykM2vanVVpb39jcKm9Xdnb39g+qh0c9E8aaQ5eHMtQDnxmQQkEXBUoYRBpY4Evo+7ObzO8/gjYiVPc4j8AN2FSJieAMU6k/9ZoXU6/hVWt23c5BV4lTkBop0PGqX6NxyOMAFHLJjBk6doRuwjQKLmFRGcUGIsZnbArDlCoWgHGTPO6CnsWGYUgj0FRImovweyNhgTHzwE8nA4YPZtnLxP+8YYyTKzcRKooRFM8OoZCQHzJci7QHoGOhAZFlyYEKRTnTDBG0oIzzVIzTYippH87y96uk16g7rXrrrllrXxfNlMkJOSXnxCGXpE1uSYd0CScz8kSeyYuVWK/Wm/X+M1qyip1j8gfWxzcFRZNx</latexit>

g 4
/g

2

Natural Effective Field Theories are shaped by symmetries

Approximate Galilean Symmetry
⇡ ! ⇡ + ↵+ �µx

µ
<latexit sha1_base64="XQXT6I7Ho67FNjUntKiBO0hdwZg=">AAACFXicbVA9SwNBEN3z2/gVtbRZDYIQCBcVPzrRxlLBmEAuhrnNRBf37pbdOVGCtT/BX2GrlZ3YWlv4X9w7g6jxFbuP92aYmRdqJS35/rs3NDwyOjY+MVmYmp6ZnSvOL5zaJDUCayJRiWmEYFHJGGskSWFDG4QoVFgPLw8yv36FxsokPqEbja0IzmPZlQLISe3icqBlQAl3XzkApS+gHIRI0A6ilF+fubddLPkVPwcfJNU+KbE+jtrFj6CTiDTCmIQCa5tVX1OrB4akUHhbCFKLGsQlnGPT0RgitK1efsotX00tuHU0Gi4Vz0X82dGDyNqbKHSVEdCF/etl4n9eM6XuTqsnY50SxiIbRFJhPsgKI11GyDvSIBFkmyOXMRdggAiN5CCEE1MXWiHPYzfD1vf1g+R0vVLdqGwcb5b29vvJTLAltsLWWJVtsz12yI5YjQl2xx7YI3vy7r1n78V7/Sod8vo9i+wXvLdP7L+e+w==</latexit>

<latexit sha1_base64="k7JMttpZ4HIGimYWGfb8rbH4T+0=">AAACKHicbVC7TsNAEDzzDOEVoKQ5ESFBE9mAgAYpgoaCIkgkIMUhWh9LOOVsn+7WSJGVH+ET+ApaqOhQChq+BDtECAJTzc7s3t5OoJW05LoDZ2JyanpmtjBXnF9YXFouraw2bJwYgXURq9hcBWBRyQjrJEnhlTYIYaDwMuie5P7lPRor4+iCehpbIXQieSsFUCa1S3upL0Dxs/5Rp7275WswJLPa13L7eue7HtPbpbJbcYfgf4k3ImU2Qq1devdvYpGEGJFQYG3TczW10vxRobBf9BOLGkQXOtjMaAQh2lY6vK7PNxMLFHONhkvFhyL+nEghtLYXBllnCHRnx71c/M9rJnR72EplpBPCSOSLSCocLrLCyCw25DfSIBHkP0cuIy7AABEayUGITEyyHItZHt749X9JY6fi7Vf2z/fK1eNRMgW2zjbYFvPYAauyU1ZjdSbYA3tiz+zFeXRenTdn8NU64Yxm1tgvOB+fQk+lsA==</latexit>

L = g3(@⇡)
2(@@⇡)2

<latexit sha1_base64="r7zF2zS5/bLeTpIxpyQYdKix6yk=">AAACA3icbVC7TsNAEDzzDOERAyXNiQiJKrIBBcoADWWQyENKLOt82YRTzg/d7SFFUUq+ghYqOkTLh1DwL9jGBSRMNZrZ1c5OkEih0XE+raXlldW19dJGeXNre6di7+61dWwUhxaPZay6AdMgRQQtFCihmyhgYSChE4yvM7/zAEqLOLrDSQJeyEaRGArOMJV8u3LZ1yKkI/+UaorU+HbVqTk56CJxC1IlBZq+/dUfxNyEECGXTOue6yToTZlCwSXMyn2jIWF8zEbQS2nEQtDeNA8+o0dGM4xpAooKSXMRfm9MWaj1JAzSyZDhvZ73MvE/r2dweOFNRZQYhIhnh1BIyA9prkTaCNCBUIDIsuRARUQ5UwwRlKCM81Q0aUXltA93/vtF0j6pufVa/fas2rgqmimRA3JIjolLzkmD3JAmaRFODHkiz+TFerRerTfr/Wd0ySp29skfWB/f0DuWjA==</latexit>

A ⇠ g3stu

in Scalar theories

⇡ ! ⇡ + ↵
<latexit sha1_base64="ad3WZoxOlKl3llWFF1AYjif1dIU=">AAACBHicbVBNS8NAEN34bf2KevSyWARBKIkVP26iF48KtgpNKZPt1C7dJMvuRCjBq7/Cq568iVf/hwf/i0ksotZ3GB7vzTAzL9RKWvK8d2dicmp6ZnZuvrKwuLS84q6uNW2SGoENkajEXIdgUckYGyRJ4bU2CFGo8CocnBb+1S0aK5P4koYa2xHcxLInBVAudVw30DKgJK87ASjdh45b9WpeCT5O/BGpshHOO+5H0E1EGmFMQoG1Ld/T1M7AkBQK7ypBalGDGMANtnIaQ4S2nZWX3/Gt1AIlXKPhUvFSxJ8TGUTWDqMw74yA+vavV4j/ea2UeoftTMY6JYxFsYikwnKRFUbmkSDvSoNEUFyOXMZcgAEiNJKDELmY5hlVyjyOCux/fz9Omrs1v16rX+xVj09GycyxDbbJtpnPDtgxO2PnrMEEu2UP7JE9OffOs/PivH61TjijmXX2C87bJ2YXmD0=</latexit>

Goldstone symmetry
<latexit sha1_base64="Ma8m0MbV57M0nzI9m2uENRVacvg=">AAACC3icbVDLSgNBEJyNrxhfUQ8evAwGISKE3UWix6gXjxHMA5LNMjvpxCGzD2Z6hBDyCX6FVz15E69+hAf/xU3MQRMLGoqqbrq7gkQKjbb9aWWWlldW17LruY3Nre2d/O5eXcdGcajxWMaqGTANUkRQQ4ESmokCFgYSGsHgeuI3HkBpEUd3OEzAC1k/Ej3BGaaSnz+4bGsR0r7vFqnuuKeYlum4J36+YJfsKegicWakQGao+vmvdjfmJoQIuWRatxw7QW/EFAouYZxrGw0J4wPWh1ZKIxaC9kbTB8b02GiGMU1AUSHpVITfEyMWaj0Mg7QzZHiv572J+J/XMti78EYiSgxCxCeLUEiYLtJciTQZoF2hAJFNLgcqIsqZYoigBGWcp6JJo8qleTjz3y+SultyyqXy7VmhcjVLJksOyREpEoeckwq5IVVSI5yMyRN5Ji/Wo/VqvVnvP60ZazazT/7A+vgGZwCY8g==</latexit>

A ⇠ g2(s
2 + t2 + u2)

<latexit sha1_base64="G6fLN4hk54jMQUjv5uhf+nfR5LY=">AAACEHicbVC7TsNAEDyHVwivACUUJyIkaCI7QkCDFEFDQREkAkhxiNbHJpxytk93a6TISsMn8BW0UNEhWv6Agn/BDil4TTU3s4/bCbSSllz33SlMTE5NzxRnS3PzC4tL5eWVcxsnRmBTxCo2lwFYVDLCJklSeKkNQhgovAj6R7l/cYvGyjg6o4HGdgi9SHalAMqkTnk99QUofjI86HVqW74GQzJ7+1puX+10yhW36o7A/xJvTCpsjEan/OFfxyIJMSKhwNqW52pqp/lQoXBY8hOLGkQfetjKaAQh2nY6umLINxMLFHONhkvFRyJ+70ghtHYQBlllCHRjf3u5+J/XSqi7305lpBPCSOSLSCocLbLCyCwe5NfSIBHkP0cuIy7AABEayUGITEyyvEpZHt7v6/+S81rV263unu5U6ofjZIpsjW2wLeaxPVZnx6zBmkywO/bAHtmTc+88Oy/O61dpwRn3rLIfcN4+AcIkm/k=</latexit>

L = g2(@⇡)
4

Bellazzini,Elias-Miro,Rattazzi,Riembau,FR’20

Hinterbichler,Joyce’14

⇡ ! ⇡ + ↵+ �x · · ·+ �xn
<latexit sha1_base64="wGN8nb5rIlZfePVucxOecn/Ox9g="></latexit>

Approximate Super-Soft Symmetry

<latexit sha1_base64="g6Ewr/r06PK1Ky5QCcvolW/FmAE=">AAACEXicbVDJSgNBEO2JW4xb1KMIjUGICHEmSPQY9eIpRDALZKOnU4lNeha6a4Qw5OQn+BVe9eRNvPoFHvwXZ8YcNPFBweO9Kqrq2b4UGk3z00gtLC4tr6RXM2vrG5tb2e2duvYCxaHGPempps00SOFCDQVKaPoKmGNLaNijq9hv3IPSwnNvcexDx2FDVwwEZxhJvez+RVsLhw57lTzV3eIxRhV0i0fdsHJSnPSyObNgJqDzxJqSHJmi2st+tfseDxxwkUumdcsyfeyETKHgEiaZdqDBZ3zEhtCKqMsc0J0weWNCDwPN0KM+KCokTUT4PREyR+uxY0edDsM7PevF4n9eK8DBeScUrh8guDxehEJCskhzJaJ8gPaFAkQWXw5UuJQzxRBBCco4j8QgCiwT5WHNfj9P6sWCVSqUbk5z5ctpMmmyRw5InljkjJTJNamSGuHkgTyRZ/JiPBqvxpvx/tOaMqYzu+QPjI9vyHebTw==</latexit>

A ⇠ gN (s2 + t2 + u2)N/2
<latexit sha1_base64="QQsVeITHToly9oqBuzq/WGk8fVo=">AAACEnicbVC7SgNBFJ31bXxFLQUZDII2YVdEbYSgjYWIglEhG8Pd8RqHzM4OM3eFsKTzE/wKW63sxNYfsPBf3I0pfJ3qcM59nsgo6cj3372h4ZHRsfGJydLU9MzsXHl+4cwlqRVYF4lK7EUEDpXUWCdJCi+MRYgjhedRZ7/wz2/ROpnoU+oabMbQ1vJaCqBcapWXs1CA4oe93XbraC00YEmCutQ8NHL9crNVrvhVvw/+lwQDUmEDHLfKH+FVItIYNQkFzjUC31AzK8YKhb1SmDo0IDrQxkZONcTomln/jx5fTR1Qwg1aLhXvi/i9I4PYuW4c5ZUx0I377RXif14jpeudZia1SQm1KBaRVNhf5ISVeUDIr6RFIiguRy41F2CBCK3kIEQupnlipTyP4Pf3f8nZRjXYqm6dbFZqe4NkJtgSW2FrLGDbrMYO2DGrM8Hu2AN7ZE/evffsvXivX6VD3qBnkf2A9/YJjXqc9Q==</latexit>

L = gN (@n⇡)4



Forbidden Symmetries

Caron-Huot,vanDuong’20


<latexit sha1_base64="1gG1Ew4hY45TJ0HF2H4KepHT02o=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKtgBBcoIGsogkYeUWNb5sgmnnM/W3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudnb8SAqDtv1plVZW19Y3ypuVre2d3b3q/kHXhLHm0OGhDHXfZwakUNBBgRL6kQYW+BJ6/vQm83uPoI0I1T3OInADNlFiLDjDVOpNvPOzidfwqjW7buegy8QpSI0UaHvVr+Eo5HEACrlkxgwcO0I3YRoFlzCvDGMDEeNTNoFBShULwLhJHndOT2LDMKQRaCokzUX4vZGwwJhZ4KeTAcMHs+hl4n/eIMbxlZsIFcUIimeHUEjIDxmuRdoD0JHQgMiy5ECFopxphghaUMZ5KsZpMZW0D2fx+2XSbdSdZr15d1FrXRfNlMkROSanxCGXpEVuSZt0CCdT8kSeyYuVWK/Wm/X+M1qyip1D8gfWxzcDspNw</latexit>

g3/g2

<latexit sha1_base64="VNo+jb8oVrpbNmjVhBPPKkzKcLY=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKthRFCgjaCiDRB5SYlnnyyaccj5bd2ukyMpH0EJFh2j5Ggr+Bdu4gISpRjO72tnxIykM2vanVVpb39jcKm9Xdnb39g+qh0c9E8aaQ5eHMtQDnxmQQkEXBUoYRBpY4Evo+7ObzO8/gjYiVPc4j8AN2FSJieAMU6k/9ZoXU6/hVWt23c5BV4lTkBop0PGqX6NxyOMAFHLJjBk6doRuwjQKLmFRGcUGIsZnbArDlCoWgHGTPO6CnsWGYUgj0FRImovweyNhgTHzwE8nA4YPZtnLxP+8YYyTKzcRKooRFM8OoZCQHzJci7QHoGOhAZFlyYEKRTnTDBG0oIzzVIzTYippH87y96uk16g7rXrrrllrXxfNlMkJOSXnxCGXpE1uSYd0CScz8kSeyYuVWK/Wm/X+M1qyip1j8gfWxzcFRZNx</latexit>

g 4
/g

2

Natural Effective Field Theories are shaped by symmetries

Approximate Galilean Symmetry
⇡ ! ⇡ + ↵+ �µx

µ
<latexit sha1_base64="XQXT6I7Ho67FNjUntKiBO0hdwZg=">AAACFXicbVA9SwNBEN3z2/gVtbRZDYIQCBcVPzrRxlLBmEAuhrnNRBf37pbdOVGCtT/BX2GrlZ3YWlv4X9w7g6jxFbuP92aYmRdqJS35/rs3NDwyOjY+MVmYmp6ZnSvOL5zaJDUCayJRiWmEYFHJGGskSWFDG4QoVFgPLw8yv36FxsokPqEbja0IzmPZlQLISe3icqBlQAl3XzkApS+gHIRI0A6ilF+fubddLPkVPwcfJNU+KbE+jtrFj6CTiDTCmIQCa5tVX1OrB4akUHhbCFKLGsQlnGPT0RgitK1efsotX00tuHU0Gi4Vz0X82dGDyNqbKHSVEdCF/etl4n9eM6XuTqsnY50SxiIbRFJhPsgKI11GyDvSIBFkmyOXMRdggAiN5CCEE1MXWiHPYzfD1vf1g+R0vVLdqGwcb5b29vvJTLAltsLWWJVtsz12yI5YjQl2xx7YI3vy7r1n78V7/Sod8vo9i+wXvLdP7L+e+w==</latexit>

<latexit sha1_base64="k7JMttpZ4HIGimYWGfb8rbH4T+0=">AAACKHicbVC7TsNAEDzzDOEVoKQ5ESFBE9mAgAYpgoaCIkgkIMUhWh9LOOVsn+7WSJGVH+ET+ApaqOhQChq+BDtECAJTzc7s3t5OoJW05LoDZ2JyanpmtjBXnF9YXFouraw2bJwYgXURq9hcBWBRyQjrJEnhlTYIYaDwMuie5P7lPRor4+iCehpbIXQieSsFUCa1S3upL0Dxs/5Rp7275WswJLPa13L7eue7HtPbpbJbcYfgf4k3ImU2Qq1devdvYpGEGJFQYG3TczW10vxRobBf9BOLGkQXOtjMaAQh2lY6vK7PNxMLFHONhkvFhyL+nEghtLYXBllnCHRnx71c/M9rJnR72EplpBPCSOSLSCocLrLCyCw25DfSIBHkP0cuIy7AABEayUGITEyyHItZHt749X9JY6fi7Vf2z/fK1eNRMgW2zjbYFvPYAauyU1ZjdSbYA3tiz+zFeXRenTdn8NU64Yxm1tgvOB+fQk+lsA==</latexit>

L = g3(@⇡)
2(@@⇡)2

<latexit sha1_base64="r7zF2zS5/bLeTpIxpyQYdKix6yk=">AAACA3icbVC7TsNAEDzzDOERAyXNiQiJKrIBBcoADWWQyENKLOt82YRTzg/d7SFFUUq+ghYqOkTLh1DwL9jGBSRMNZrZ1c5OkEih0XE+raXlldW19dJGeXNre6di7+61dWwUhxaPZay6AdMgRQQtFCihmyhgYSChE4yvM7/zAEqLOLrDSQJeyEaRGArOMJV8u3LZ1yKkI/+UaorU+HbVqTk56CJxC1IlBZq+/dUfxNyEECGXTOue6yToTZlCwSXMyn2jIWF8zEbQS2nEQtDeNA8+o0dGM4xpAooKSXMRfm9MWaj1JAzSyZDhvZ73MvE/r2dweOFNRZQYhIhnh1BIyA9prkTaCNCBUIDIsuRARUQ5UwwRlKCM81Q0aUXltA93/vtF0j6pufVa/fas2rgqmimRA3JIjolLzkmD3JAmaRFODHkiz+TFerRerTfr/Wd0ySp29skfWB/f0DuWjA==</latexit>

A ⇠ g3stu

in Scalar theories

⇡ ! ⇡ + ↵
<latexit sha1_base64="ad3WZoxOlKl3llWFF1AYjif1dIU=">AAACBHicbVBNS8NAEN34bf2KevSyWARBKIkVP26iF48KtgpNKZPt1C7dJMvuRCjBq7/Cq568iVf/hwf/i0ksotZ3GB7vzTAzL9RKWvK8d2dicmp6ZnZuvrKwuLS84q6uNW2SGoENkajEXIdgUckYGyRJ4bU2CFGo8CocnBb+1S0aK5P4koYa2xHcxLInBVAudVw30DKgJK87ASjdh45b9WpeCT5O/BGpshHOO+5H0E1EGmFMQoG1Ld/T1M7AkBQK7ypBalGDGMANtnIaQ4S2nZWX3/Gt1AIlXKPhUvFSxJ8TGUTWDqMw74yA+vavV4j/ea2UeoftTMY6JYxFsYikwnKRFUbmkSDvSoNEUFyOXMZcgAEiNJKDELmY5hlVyjyOCux/fz9Omrs1v16rX+xVj09GycyxDbbJtpnPDtgxO2PnrMEEu2UP7JE9OffOs/PivH61TjijmXX2C87bJ2YXmD0=</latexit>

Goldstone symmetry
<latexit sha1_base64="Ma8m0MbV57M0nzI9m2uENRVacvg=">AAACC3icbVDLSgNBEJyNrxhfUQ8evAwGISKE3UWix6gXjxHMA5LNMjvpxCGzD2Z6hBDyCX6FVz15E69+hAf/xU3MQRMLGoqqbrq7gkQKjbb9aWWWlldW17LruY3Nre2d/O5eXcdGcajxWMaqGTANUkRQQ4ESmokCFgYSGsHgeuI3HkBpEUd3OEzAC1k/Ej3BGaaSnz+4bGsR0r7vFqnuuKeYlum4J36+YJfsKegicWakQGao+vmvdjfmJoQIuWRatxw7QW/EFAouYZxrGw0J4wPWh1ZKIxaC9kbTB8b02GiGMU1AUSHpVITfEyMWaj0Mg7QzZHiv572J+J/XMti78EYiSgxCxCeLUEiYLtJciTQZoF2hAJFNLgcqIsqZYoigBGWcp6JJo8qleTjz3y+SultyyqXy7VmhcjVLJksOyREpEoeckwq5IVVSI5yMyRN5Ji/Wo/VqvVnvP60ZazazT/7A+vgGZwCY8g==</latexit>

A ⇠ g2(s
2 + t2 + u2)

<latexit sha1_base64="G6fLN4hk54jMQUjv5uhf+nfR5LY=">AAACEHicbVC7TsNAEDyHVwivACUUJyIkaCI7QkCDFEFDQREkAkhxiNbHJpxytk93a6TISsMn8BW0UNEhWv6Agn/BDil4TTU3s4/bCbSSllz33SlMTE5NzxRnS3PzC4tL5eWVcxsnRmBTxCo2lwFYVDLCJklSeKkNQhgovAj6R7l/cYvGyjg6o4HGdgi9SHalAMqkTnk99QUofjI86HVqW74GQzJ7+1puX+10yhW36o7A/xJvTCpsjEan/OFfxyIJMSKhwNqW52pqp/lQoXBY8hOLGkQfetjKaAQh2nY6umLINxMLFHONhkvFRyJ+70ghtHYQBlllCHRjf3u5+J/XSqi7305lpBPCSOSLSCocLbLCyCwe5NfSIBHkP0cuIy7AABEayUGITEyyvEpZHt7v6/+S81rV263unu5U6ofjZIpsjW2wLeaxPVZnx6zBmkywO/bAHtmTc+88Oy/O61dpwRn3rLIfcN4+AcIkm/k=</latexit>

L = g2(@⇡)
4

Bellazzini,Elias-Miro,Rattazzi,Riembau,FR’20

Hinterbichler,Joyce’14

⇡ ! ⇡ + ↵+ �x · · ·+ �xn
<latexit sha1_base64="wGN8nb5rIlZfePVucxOecn/Ox9g="></latexit>

Approximate Super-Soft Symmetry

<latexit sha1_base64="g6Ewr/r06PK1Ky5QCcvolW/FmAE=">AAACEXicbVDJSgNBEO2JW4xb1KMIjUGICHEmSPQY9eIpRDALZKOnU4lNeha6a4Qw5OQn+BVe9eRNvPoFHvwXZ8YcNPFBweO9Kqrq2b4UGk3z00gtLC4tr6RXM2vrG5tb2e2duvYCxaHGPempps00SOFCDQVKaPoKmGNLaNijq9hv3IPSwnNvcexDx2FDVwwEZxhJvez+RVsLhw57lTzV3eIxRhV0i0fdsHJSnPSyObNgJqDzxJqSHJmi2st+tfseDxxwkUumdcsyfeyETKHgEiaZdqDBZ3zEhtCKqMsc0J0weWNCDwPN0KM+KCokTUT4PREyR+uxY0edDsM7PevF4n9eK8DBeScUrh8guDxehEJCskhzJaJ8gPaFAkQWXw5UuJQzxRBBCco4j8QgCiwT5WHNfj9P6sWCVSqUbk5z5ctpMmmyRw5InljkjJTJNamSGuHkgTyRZ/JiPBqvxpvx/tOaMqYzu+QPjI9vyHebTw==</latexit>

A ⇠ gN (s2 + t2 + u2)N/2
<latexit sha1_base64="QQsVeITHToly9oqBuzq/WGk8fVo=">AAACEnicbVC7SgNBFJ31bXxFLQUZDII2YVdEbYSgjYWIglEhG8Pd8RqHzM4OM3eFsKTzE/wKW63sxNYfsPBf3I0pfJ3qcM59nsgo6cj3372h4ZHRsfGJydLU9MzsXHl+4cwlqRVYF4lK7EUEDpXUWCdJCi+MRYgjhedRZ7/wz2/ROpnoU+oabMbQ1vJaCqBcapWXs1CA4oe93XbraC00YEmCutQ8NHL9crNVrvhVvw/+lwQDUmEDHLfKH+FVItIYNQkFzjUC31AzK8YKhb1SmDo0IDrQxkZONcTomln/jx5fTR1Qwg1aLhXvi/i9I4PYuW4c5ZUx0I377RXif14jpeudZia1SQm1KBaRVNhf5ISVeUDIr6RFIiguRy41F2CBCK3kIEQupnlipTyP4Pf3f8nZRjXYqm6dbFZqe4NkJtgSW2FrLGDbrMYO2DGrM8Hu2AN7ZE/evffsvXivX6VD3qBnkf2A9/YJjXqc9Q==</latexit>

L = gN (@n⇡)4

Ordinary U(1) Goldstones are the softest particles
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<latexit sha1_base64="GKVDniYRl2V3/FSIvvViYPUCuMo=">AAACBXicbVC7TsNAEDzzDOGVQElzIkKiimyEAmUEDQVFkMhDiqNofdmEU84P3a1BkZWar6CFig7R8h0U/AuOcQEJU41mdrS740VKGrLtT2tpeWV1bb2wUdzc2t7ZLZX3WiaMtcCmCFWoOx4YVDLAJklS2Ik0gu8pbHvjy5nfvkdtZBjc0iTCng+jQA6lAEqlfqnsDjWIxJ8m7nWaGsC0X6rYVTsDXyROTiosR6Nf+nIHoYh9DEgoMKbr2BH1EtAkhcJp0Y0NRiDGMMJuSgPw0fSS7PQpP4oNUMgj1Fwqnon4O5GAb8zE99JJH+jOzHsz8T+vG9PwvJfIIIoJAzFbRFJhtsgILdNOkA+kRiKYXY5cBlyABiLUkoMQqRinJRXTPpz57xdJ66Tq1Kq1m9NK/SJvpsAO2CE7Zg47Y3V2xRqsyQR7YE/smb1Yj9ar9Wa9/4wuWXlmn/2B9fENo6+Y1w==</latexit>m

⇤
<latexit sha1_base64="/2jTGWxJOeBGekmeIFyhLa+9mVQ=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKCBlElEnlIiRWdL5twyvls3e0hRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMZHVHNo8kpHuBcyAFAraKFBCL9bAwkBCN5jeZH73EbQRkbrHWQx+yCZKjAVnmEqtu2Gl6tbcHHSZeAWpkgLNYeVrMIq4DUEhl8yYvufG6CdMo+AS5uWBNRAzPmUT6KdUsRCMn+RB5/TUGoYRjUFTIWkuwu+NhIXGzMIgnQwZPphFLxP/8/oWx1d+IlRsERTPDqGQkB8yXIu0AaAjoQGRZcmBCkU50wwRtKCM81S0aSXltA9v8ftl0jmvefVavXVRbVwXzZTIMTkhZ8Qjl6RBbkmTtAknQJ7IM3lxrPPqvDnvP6MrTrFzRP7A+fgGQmmRXg==</latexit>

J<latexit sha1_base64="fTBj9Exn6Xi+nGYiK8VVbIbo1uM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjqo1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsZ45FE</latexit>

0
<latexit sha1_base64="VvaqaiusXjlX2NDRcLmDUW0BTs4=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjao1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsbcpFF</latexit>

1
<latexit sha1_base64="rGJgMF4AaI2yFuwtpjCC2r+kuus=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIjFCgjaCgTiTykxIrOl0045Xy27vaQIitfQAsVHaLlgyj4F2zjAgJTjWZ2tbMTxFIYdN0Pp7S2vrG5Vd6u7Ozu7R9UD496JrKaQ5dHMtKDgBmQQkEXBUoYxBpYGEjoB/ObzO8/gDYiUne4iMEP2UyJqeAMU6nTGFdrbt3NQf8SryA1UqA9rn6OJhG3ISjkkhkz9NwY/YRpFFzCsjKyBmLG52wGw5QqFoLxkzzokp5ZwzCiMWgqJM1F+LmRsNCYRRikkyHDe7PqZeJ/3tDi9MpPhIotguLZIRQS8kOGa5E2AHQiNCCyLDlQoShnmiGCFpRxnoo2raSS9uGtfv+X9Bp1r1lvdi5qreuimTI5IafknHjkkrTILWmTLuEEyCN5Is+OdV6cV+fte7TkFDvH5Bec9y8dAZFG</latexit>

2
<latexit sha1_base64="s+q7SkfSnn/bTPqI+D7W6ZAjHMw=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagQBlBQ5lI5CElVnS+bMIp57N1t4cUWfkCWqjoEC0fRMG/YBsXkDDVaGZXOztBLIVB1/10VlbX1jc2S1vl7Z3dvf3KwWHHRFZzaPNIRroXMANSKGijQAm9WAMLAwndYHqb+d1H0EZE6h5nMfghmygxFpxhKrUuhpWqW3Nz0GXiFaRKCjSHla/BKOI2BIVcMmP6nhujnzCNgkuYlwfWQMz4lE2gn1LFQjB+kged01NrGEY0Bk2FpLkIvzcSFhozC4N0MmT4YBa9TPzP61scX/uJULFFUDw7hEJCfshwLdIGgI6EBkSWJQcqFOVMM0TQgjLOU9GmlZTTPrzF75dJ57zm1Wv11mW1cVM0UyLH5IScEY9ckQa5I03SJpwAeSLP5MWxzqvz5rz/jK44xc4R+QPn4xsekJFH</latexit>

3 <latexit sha1_base64="FBtKcSVVaPKu/Nmw+87gB2I30YE=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKR80N3a6Rg5R9ooaJDtPwNBf+CbVxAwlSjmV3t7HiRkoZs+9NaWl5ZXVsvbZQ3t7Z3dit7+20TxlpgS4Qq1F0PDCoZYIskKexGGsH3FHa8yVXmdx5QGxkGtzSN0PVhHMiRFECp1O6LYUhmUKnaNTsHXyROQaqsQHNQ+eoPQxH7GJBQYEzPsSNyE9AkhcJZuR8bjEBMYIy9lAbgo3GTPO2MH8cGKOQRai4Vz0X8vZGAb8zU99JJH+jOzHuZ+J/Xi2l04SYyiGLCQGSHSCrMDxmhZVoD8qHUSARZcuQy4AI0EKGWHIRIxTjtpZz24cx/v0japzWnXqvfnFUbl0UzJXbIjtgJc9g5a7Br1mQtJtg9e2LP7MV6tF6tN+v9Z3TJKnYO2B9YH99oe5O/</latexit>· · ·

<latexit sha1_base64="VvaqaiusXjlX2NDRcLmDUW0BTs4=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjao1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsbcpFF</latexit>

1

<latexit sha1_base64="fTBj9Exn6Xi+nGYiK8VVbIbo1uM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjqo1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsZ45FE</latexit>

0

Healthy EFTs have cutoff <latexit sha1_base64="AT7yakolIHaJM5W7V7JZX2t4gsU=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhCswp1ItAzaWFhEMB+QC2FuM4lL9u6W3TkhhIC/wlYrO7H1r1j4X7w7U2jiqx7vvWFmXqCVtOS6n87S8srq2npho7i5tb2zW9rbb9o4MQIbIlaxaQdgUckIGyRJYVsbhDBQ2ApGV5nfekBjZRzd0VhjN4RhJAdSAKWS79+k0T74wyEPe6WyW3Fz8EXizUiZzVDvlb78fiySECMSCqzteK6m7gQMSaFwWvQTixrECIbYSWkEIdruJL95yo8TCxRzjYZLxXMRf09MILR2HAZpMgS6t/NeJv7ndRIaXHQnMtIJYSSyRSQV5ousMDItA3lfGiSC7HLkMuICDBChkRyESMUkbaeY9uHNf79ImqcVr1qp3p6Va5ezZgrskB2xE+axc1Zj16zOGkwwzZ7YM3txHp1X5815/4kuObOZA/YHzsc3PWWV1g==</latexit>

⇤ � m
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<latexit sha1_base64="GKVDniYRl2V3/FSIvvViYPUCuMo=">AAACBXicbVC7TsNAEDzzDOGVQElzIkKiimyEAmUEDQVFkMhDiqNofdmEU84P3a1BkZWar6CFig7R8h0U/AuOcQEJU41mdrS740VKGrLtT2tpeWV1bb2wUdzc2t7ZLZX3WiaMtcCmCFWoOx4YVDLAJklS2Ik0gu8pbHvjy5nfvkdtZBjc0iTCng+jQA6lAEqlfqnsDjWIxJ8m7nWaGsC0X6rYVTsDXyROTiosR6Nf+nIHoYh9DEgoMKbr2BH1EtAkhcJp0Y0NRiDGMMJuSgPw0fSS7PQpP4oNUMgj1Fwqnon4O5GAb8zE99JJH+jOzHsz8T+vG9PwvJfIIIoJAzFbRFJhtsgILdNOkA+kRiKYXY5cBlyABiLUkoMQqRinJRXTPpz57xdJ66Tq1Kq1m9NK/SJvpsAO2CE7Zg47Y3V2xRqsyQR7YE/smb1Yj9ar9Wa9/4wuWXlmn/2B9fENo6+Y1w==</latexit>m

⇤
<latexit sha1_base64="/2jTGWxJOeBGekmeIFyhLa+9mVQ=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKCBlElEnlIiRWdL5twyvls3e0hRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMZHVHNo8kpHuBcyAFAraKFBCL9bAwkBCN5jeZH73EbQRkbrHWQx+yCZKjAVnmEqtu2Gl6tbcHHSZeAWpkgLNYeVrMIq4DUEhl8yYvufG6CdMo+AS5uWBNRAzPmUT6KdUsRCMn+RB5/TUGoYRjUFTIWkuwu+NhIXGzMIgnQwZPphFLxP/8/oWx1d+IlRsERTPDqGQkB8yXIu0AaAjoQGRZcmBCkU50wwRtKCM81S0aSXltA9v8ftl0jmvefVavXVRbVwXzZTIMTkhZ8Qjl6RBbkmTtAknQJ7IM3lxrPPqvDnvP6MrTrFzRP7A+fgGQmmRXg==</latexit>

J<latexit sha1_base64="fTBj9Exn6Xi+nGYiK8VVbIbo1uM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjqo1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsZ45FE</latexit>

0
<latexit sha1_base64="VvaqaiusXjlX2NDRcLmDUW0BTs4=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjao1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsbcpFF</latexit>

1
<latexit sha1_base64="rGJgMF4AaI2yFuwtpjCC2r+kuus=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIjFCgjaCgTiTykxIrOl0045Xy27vaQIitfQAsVHaLlgyj4F2zjAgJTjWZ2tbMTxFIYdN0Pp7S2vrG5Vd6u7Ozu7R9UD496JrKaQ5dHMtKDgBmQQkEXBUoYxBpYGEjoB/ObzO8/gDYiUne4iMEP2UyJqeAMU6nTGFdrbt3NQf8SryA1UqA9rn6OJhG3ISjkkhkz9NwY/YRpFFzCsjKyBmLG52wGw5QqFoLxkzzokp5ZwzCiMWgqJM1F+LmRsNCYRRikkyHDe7PqZeJ/3tDi9MpPhIotguLZIRQS8kOGa5E2AHQiNCCyLDlQoShnmiGCFpRxnoo2raSS9uGtfv+X9Bp1r1lvdi5qreuimTI5IafknHjkkrTILWmTLuEEyCN5Is+OdV6cV+fte7TkFDvH5Bec9y8dAZFG</latexit>

2
<latexit sha1_base64="s+q7SkfSnn/bTPqI+D7W6ZAjHMw=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagQBlBQ5lI5CElVnS+bMIp57N1t4cUWfkCWqjoEC0fRMG/YBsXkDDVaGZXOztBLIVB1/10VlbX1jc2S1vl7Z3dvf3KwWHHRFZzaPNIRroXMANSKGijQAm9WAMLAwndYHqb+d1H0EZE6h5nMfghmygxFpxhKrUuhpWqW3Nz0GXiFaRKCjSHla/BKOI2BIVcMmP6nhujnzCNgkuYlwfWQMz4lE2gn1LFQjB+kged01NrGEY0Bk2FpLkIvzcSFhozC4N0MmT4YBa9TPzP61scX/uJULFFUDw7hEJCfshwLdIGgI6EBkSWJQcqFOVMM0TQgjLOU9GmlZTTPrzF75dJ57zm1Wv11mW1cVM0UyLH5IScEY9ckQa5I03SJpwAeSLP5MWxzqvz5rz/jK44xc4R+QPn4xsekJFH</latexit>

3 <latexit sha1_base64="FBtKcSVVaPKu/Nmw+87gB2I30YE=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKR80N3a6Rg5R9ooaJDtPwNBf+CbVxAwlSjmV3t7HiRkoZs+9NaWl5ZXVsvbZQ3t7Z3dit7+20TxlpgS4Qq1F0PDCoZYIskKexGGsH3FHa8yVXmdx5QGxkGtzSN0PVhHMiRFECp1O6LYUhmUKnaNTsHXyROQaqsQHNQ+eoPQxH7GJBQYEzPsSNyE9AkhcJZuR8bjEBMYIy9lAbgo3GTPO2MH8cGKOQRai4Vz0X8vZGAb8zU99JJH+jOzHuZ+J/Xi2l04SYyiGLCQGSHSCrMDxmhZVoD8qHUSARZcuQy4AI0EKGWHIRIxTjtpZz24cx/v0japzWnXqvfnFUbl0UzJXbIjtgJc9g5a7Br1mQtJtg9e2LP7MV6tF6tN+v9Z3TJKnYO2B9YH99oe5O/</latexit>· · ·

<latexit sha1_base64="VvaqaiusXjlX2NDRcLmDUW0BTs4=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjao1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsbcpFF</latexit>

1

<latexit sha1_base64="fTBj9Exn6Xi+nGYiK8VVbIbo1uM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjqo1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsZ45FE</latexit>

0

Healthy EFTs have cutoff <latexit sha1_base64="AT7yakolIHaJM5W7V7JZX2t4gsU=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhCswp1ItAzaWFhEMB+QC2FuM4lL9u6W3TkhhIC/wlYrO7H1r1j4X7w7U2jiqx7vvWFmXqCVtOS6n87S8srq2npho7i5tb2zW9rbb9o4MQIbIlaxaQdgUckIGyRJYVsbhDBQ2ApGV5nfekBjZRzd0VhjN4RhJAdSAKWS79+k0T74wyEPe6WyW3Fz8EXizUiZzVDvlb78fiySECMSCqzteK6m7gQMSaFwWvQTixrECIbYSWkEIdruJL95yo8TCxRzjYZLxXMRf09MILR2HAZpMgS6t/NeJv7ndRIaXHQnMtIJYSSyRSQV5ousMDItA3lfGiSC7HLkMuICDBChkRyESMUkbaeY9uHNf79ImqcVr1qp3p6Va5ezZgrskB2xE+axc1Zj16zOGkwwzZ7YM3txHp1X5815/4kuObOZA/YHzsc3PWWV1g==</latexit>

⇤ � m

Probing Higher Spin with pions

co
up
lin
g

<latexit sha1_base64="lQTZx9m8XOk7S0PKDzxdVTCRlEA=">AAAB+3icbVA9TwJBEN3DL8Qv1NJmIzGxwjtj0JJoY2GBiXwYuJC5ZcANu3eX3TkTQvgVtlrZGVt/jIX/xeOkUPBVL++9ycy8IFbSkut+Orml5ZXVtfx6YWNza3unuLvXsFFiBNZFpCLTCsCikiHWSZLCVmwQdKCwGQyvpn7zEY2VUXhHoxh9DYNQ9qUASqV7fdK5ScM96BZLbtnNwBeJNyMlNkOtW/zq9CKRaAxJKLC27bkx+WMwJIXCSaGTWIxBDGGA7ZSGoNH64+zgCT9KLFDEYzRcKp6J+HtiDNrakQ7SpAZ6sPPeVPzPayfUv/DHMowTwlBMF5FUmC2ywsi0CeQ9aZAIppcjlyEXYIAIjeQgRComaTWFtA9v/vtF0jgte5Vy5fasVL2cNZNnB+yQHTOPnbMqu2Y1VmeCafbEntmLM3FenTfn/Seac2Yz++wPnI9vCTyUnQ==</latexit>

m/⇤Albert,Henriksson,Rastelli,Vichi’23

<latexit sha1_base64="gULtvVoAHbsaa6E/vuGN6FOxXhA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjFGiQImgQVRDkISVWdL5swinns3W3BkVWPoEWKjpEy/dQ8C/YxgUkTDWa2dXOjhdKYdC2P63C0vLK6lpxvbSxubW9U97da5sg0hxaPJCB7nrMgBQKWihQQjfUwHxPQsebXKZ+5wG0EYG6w2kIrs/GSowEZ5hIt9fntUG5YlftDHSRODmpkBzNQfmrPwx45INCLpkxPccO0Y2ZRsElzEr9yEDI+ISNoZdQxXwwbpxFndGjyDAMaAiaCkkzEX5vxMw3Zup7yaTP8N7Me6n4n9eLcHTmxkKFEYLi6SEUErJDhmuRdAB0KDQgsjQ5UKEoZ5ohghaUcZ6IUVJKKenDmf9+kbRrVaderd+cVBoXeTNFckAOyTFxyClpkCvSJC3CyZg8kWfyYj1ar9ab9f4zWrDynX3yB9bHNzoqkeE=</latexit> J
=

2
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<latexit sha1_base64="GKVDniYRl2V3/FSIvvViYPUCuMo=">AAACBXicbVC7TsNAEDzzDOGVQElzIkKiimyEAmUEDQVFkMhDiqNofdmEU84P3a1BkZWar6CFig7R8h0U/AuOcQEJU41mdrS740VKGrLtT2tpeWV1bb2wUdzc2t7ZLZX3WiaMtcCmCFWoOx4YVDLAJklS2Ik0gu8pbHvjy5nfvkdtZBjc0iTCng+jQA6lAEqlfqnsDjWIxJ8m7nWaGsC0X6rYVTsDXyROTiosR6Nf+nIHoYh9DEgoMKbr2BH1EtAkhcJp0Y0NRiDGMMJuSgPw0fSS7PQpP4oNUMgj1Fwqnon4O5GAb8zE99JJH+jOzHsz8T+vG9PwvJfIIIoJAzFbRFJhtsgILdNOkA+kRiKYXY5cBlyABiLUkoMQqRinJRXTPpz57xdJ66Tq1Kq1m9NK/SJvpsAO2CE7Zg47Y3V2xRqsyQR7YE/smb1Yj9ar9Wa9/4wuWXlmn/2B9fENo6+Y1w==</latexit>m

⇤
<latexit sha1_base64="/2jTGWxJOeBGekmeIFyhLa+9mVQ=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKCBlElEnlIiRWdL5twyvls3e0hRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMZHVHNo8kpHuBcyAFAraKFBCL9bAwkBCN5jeZH73EbQRkbrHWQx+yCZKjAVnmEqtu2Gl6tbcHHSZeAWpkgLNYeVrMIq4DUEhl8yYvufG6CdMo+AS5uWBNRAzPmUT6KdUsRCMn+RB5/TUGoYRjUFTIWkuwu+NhIXGzMIgnQwZPphFLxP/8/oWx1d+IlRsERTPDqGQkB8yXIu0AaAjoQGRZcmBCkU50wwRtKCM81S0aSXltA9v8ftl0jmvefVavXVRbVwXzZTIMTkhZ8Qjl6RBbkmTtAknQJ7IM3lxrPPqvDnvP6MrTrFzRP7A+fgGQmmRXg==</latexit>

J<latexit sha1_base64="fTBj9Exn6Xi+nGYiK8VVbIbo1uM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjqo1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsZ45FE</latexit>

0
<latexit sha1_base64="VvaqaiusXjlX2NDRcLmDUW0BTs4=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjao1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsbcpFF</latexit>

1
<latexit sha1_base64="rGJgMF4AaI2yFuwtpjCC2r+kuus=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIjFCgjaCgTiTykxIrOl0045Xy27vaQIitfQAsVHaLlgyj4F2zjAgJTjWZ2tbMTxFIYdN0Pp7S2vrG5Vd6u7Ozu7R9UD496JrKaQ5dHMtKDgBmQQkEXBUoYxBpYGEjoB/ObzO8/gDYiUne4iMEP2UyJqeAMU6nTGFdrbt3NQf8SryA1UqA9rn6OJhG3ISjkkhkz9NwY/YRpFFzCsjKyBmLG52wGw5QqFoLxkzzokp5ZwzCiMWgqJM1F+LmRsNCYRRikkyHDe7PqZeJ/3tDi9MpPhIotguLZIRQS8kOGa5E2AHQiNCCyLDlQoShnmiGCFpRxnoo2raSS9uGtfv+X9Bp1r1lvdi5qreuimTI5IafknHjkkrTILWmTLuEEyCN5Is+OdV6cV+fte7TkFDvH5Bec9y8dAZFG</latexit>

2
<latexit sha1_base64="s+q7SkfSnn/bTPqI+D7W6ZAjHMw=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagQBlBQ5lI5CElVnS+bMIp57N1t4cUWfkCWqjoEC0fRMG/YBsXkDDVaGZXOztBLIVB1/10VlbX1jc2S1vl7Z3dvf3KwWHHRFZzaPNIRroXMANSKGijQAm9WAMLAwndYHqb+d1H0EZE6h5nMfghmygxFpxhKrUuhpWqW3Nz0GXiFaRKCjSHla/BKOI2BIVcMmP6nhujnzCNgkuYlwfWQMz4lE2gn1LFQjB+kged01NrGEY0Bk2FpLkIvzcSFhozC4N0MmT4YBa9TPzP61scX/uJULFFUDw7hEJCfshwLdIGgI6EBkSWJQcqFOVMM0TQgjLOU9GmlZTTPrzF75dJ57zm1Wv11mW1cVM0UyLH5IScEY9ckQa5I03SJpwAeSLP5MWxzqvz5rz/jK44xc4R+QPn4xsekJFH</latexit>

3 <latexit sha1_base64="FBtKcSVVaPKu/Nmw+87gB2I30YE=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKR80N3a6Rg5R9ooaJDtPwNBf+CbVxAwlSjmV3t7HiRkoZs+9NaWl5ZXVsvbZQ3t7Z3dit7+20TxlpgS4Qq1F0PDCoZYIskKexGGsH3FHa8yVXmdx5QGxkGtzSN0PVhHMiRFECp1O6LYUhmUKnaNTsHXyROQaqsQHNQ+eoPQxH7GJBQYEzPsSNyE9AkhcJZuR8bjEBMYIy9lAbgo3GTPO2MH8cGKOQRai4Vz0X8vZGAb8zU99JJH+jOzHuZ+J/Xi2l04SYyiGLCQGSHSCrMDxmhZVoD8qHUSARZcuQy4AI0EKGWHIRIxTjtpZz24cx/v0japzWnXqvfnFUbl0UzJXbIjtgJc9g5a7Br1mQtJtg9e2LP7MV6tF6tN+v9Z3TJKnYO2B9YH99oe5O/</latexit>· · ·

<latexit sha1_base64="VvaqaiusXjlX2NDRcLmDUW0BTs4=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjao1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsbcpFF</latexit>

1

<latexit sha1_base64="fTBj9Exn6Xi+nGYiK8VVbIbo1uM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjqo1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsZ45FE</latexit>

0

Healthy EFTs have cutoff <latexit sha1_base64="AT7yakolIHaJM5W7V7JZX2t4gsU=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhCswp1ItAzaWFhEMB+QC2FuM4lL9u6W3TkhhIC/wlYrO7H1r1j4X7w7U2jiqx7vvWFmXqCVtOS6n87S8srq2npho7i5tb2zW9rbb9o4MQIbIlaxaQdgUckIGyRJYVsbhDBQ2ApGV5nfekBjZRzd0VhjN4RhJAdSAKWS79+k0T74wyEPe6WyW3Fz8EXizUiZzVDvlb78fiySECMSCqzteK6m7gQMSaFwWvQTixrECIbYSWkEIdruJL95yo8TCxRzjYZLxXMRf09MILR2HAZpMgS6t/NeJv7ndRIaXHQnMtIJYSSyRSQV5ousMDItA3lfGiSC7HLkMuICDBChkRyESMUkbaeY9uHNf79ImqcVr1qp3p6Va5ezZgrskB2xE+axc1Zj16zOGkwwzZ7YM3txHp1X5815/4kuObOZA/YHzsc3PWWV1g==</latexit>

⇤ � m

Probing Higher Spin with pions

co
up
lin
g

<latexit sha1_base64="lQTZx9m8XOk7S0PKDzxdVTCRlEA=">AAAB+3icbVA9TwJBEN3DL8Qv1NJmIzGxwjtj0JJoY2GBiXwYuJC5ZcANu3eX3TkTQvgVtlrZGVt/jIX/xeOkUPBVL++9ycy8IFbSkut+Orml5ZXVtfx6YWNza3unuLvXsFFiBNZFpCLTCsCikiHWSZLCVmwQdKCwGQyvpn7zEY2VUXhHoxh9DYNQ9qUASqV7fdK5ScM96BZLbtnNwBeJNyMlNkOtW/zq9CKRaAxJKLC27bkx+WMwJIXCSaGTWIxBDGGA7ZSGoNH64+zgCT9KLFDEYzRcKp6J+HtiDNrakQ7SpAZ6sPPeVPzPayfUv/DHMowTwlBMF5FUmC2ywsi0CeQ9aZAIppcjlyEXYIAIjeQgRComaTWFtA9v/vtF0jgte5Vy5fasVL2cNZNnB+yQHTOPnbMqu2Y1VmeCafbEntmLM3FenTfn/Seac2Yz++wPnI9vCTyUnQ==</latexit>

m/⇤Albert,Henriksson,Rastelli,Vichi’23

<latexit sha1_base64="gULtvVoAHbsaa6E/vuGN6FOxXhA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjFGiQImgQVRDkISVWdL5swinns3W3BkVWPoEWKjpEy/dQ8C/YxgUkTDWa2dXOjhdKYdC2P63C0vLK6lpxvbSxubW9U97da5sg0hxaPJCB7nrMgBQKWihQQjfUwHxPQsebXKZ+5wG0EYG6w2kIrs/GSowEZ5hIt9fntUG5YlftDHSRODmpkBzNQfmrPwx45INCLpkxPccO0Y2ZRsElzEr9yEDI+ISNoZdQxXwwbpxFndGjyDAMaAiaCkkzEX5vxMw3Zup7yaTP8N7Me6n4n9eLcHTmxkKFEYLi6SEUErJDhmuRdAB0KDQgsjQ5UKEoZ5ohghaUcZ6IUVJKKenDmf9+kbRrVaderd+cVBoXeTNFckAOyTFxyClpkCvSJC3CyZg8kWfyYj1ar9ab9f4zWrDynX3yB9bHNzoqkeE=</latexit> J
=

2
<latexit sha1_base64="xqEDurj5OpfsDnB4Fv6LOn3OkO4=">AAACIHicbVDLSgNBEJz1bXxFPXoZDIIHDbsi6lH0IuJBwaiQjaF30olDZnbXmV5Blv0JP8Gv8Konb+JRwX9xEnPwVaeiqprurihV0pLvv3lDwyOjY+MTk6Wp6ZnZufL8wplNMiOwJhKVmIsILCoZY40kKbxIDYKOFJ5H3f2ef36DxsokPqXbFBsaOrFsSwHkpGZ5LWwbELku8vDITbWgCDvk4ppfX+ZfXlDkG4frQVHwZrniV/0++F8SDEiFDXDcLH+ErURkGmMSCqytB35KjRwMSaGwKIWZxRREFzpYdzQGjbaR978q+EpmgRKeouFS8b6I3ydy0Nbe6sglNdCV/e31xP+8ekbtnUYu4zQjjEVvEUmF/UVWGOnqQt6SBomgdzlyGXMBBojQSA5CODFz/ZVcH8Hv7/+Ss41qsFXdOtms7O4NmplgS2yZrbKAbbNddsCOWY0Jdsce2CN78u69Z+/Fe/2KDnmDmUX2A977J05bo9E=</latexit>m

⇤
& q

1
2J�1

Probing HS with photons

Porrati,Rahman’08



The Spectrum of EFTs

<latexit sha1_base64="GKVDniYRl2V3/FSIvvViYPUCuMo=">AAACBXicbVC7TsNAEDzzDOGVQElzIkKiimyEAmUEDQVFkMhDiqNofdmEU84P3a1BkZWar6CFig7R8h0U/AuOcQEJU41mdrS740VKGrLtT2tpeWV1bb2wUdzc2t7ZLZX3WiaMtcCmCFWoOx4YVDLAJklS2Ik0gu8pbHvjy5nfvkdtZBjc0iTCng+jQA6lAEqlfqnsDjWIxJ8m7nWaGsC0X6rYVTsDXyROTiosR6Nf+nIHoYh9DEgoMKbr2BH1EtAkhcJp0Y0NRiDGMMJuSgPw0fSS7PQpP4oNUMgj1Fwqnon4O5GAb8zE99JJH+jOzHsz8T+vG9PwvJfIIIoJAzFbRFJhtsgILdNOkA+kRiKYXY5cBlyABiLUkoMQqRinJRXTPpz57xdJ66Tq1Kq1m9NK/SJvpsAO2CE7Zg47Y3V2xRqsyQR7YE/smb1Yj9ar9Wa9/4wuWXlmn/2B9fENo6+Y1w==</latexit>m

⇤
<latexit sha1_base64="/2jTGWxJOeBGekmeIFyhLa+9mVQ=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKCBlElEnlIiRWdL5twyvls3e0hRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMZHVHNo8kpHuBcyAFAraKFBCL9bAwkBCN5jeZH73EbQRkbrHWQx+yCZKjAVnmEqtu2Gl6tbcHHSZeAWpkgLNYeVrMIq4DUEhl8yYvufG6CdMo+AS5uWBNRAzPmUT6KdUsRCMn+RB5/TUGoYRjUFTIWkuwu+NhIXGzMIgnQwZPphFLxP/8/oWx1d+IlRsERTPDqGQkB8yXIu0AaAjoQGRZcmBCkU50wwRtKCM81S0aSXltA9v8ftl0jmvefVavXVRbVwXzZTIMTkhZ8Qjl6RBbkmTtAknQJ7IM3lxrPPqvDnvP6MrTrFzRP7A+fgGQmmRXg==</latexit>

J<latexit sha1_base64="fTBj9Exn6Xi+nGYiK8VVbIbo1uM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjqo1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsZ45FE</latexit>

0
<latexit sha1_base64="VvaqaiusXjlX2NDRcLmDUW0BTs4=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjao1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsbcpFF</latexit>

1
<latexit sha1_base64="rGJgMF4AaI2yFuwtpjCC2r+kuus=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIjFCgjaCgTiTykxIrOl0045Xy27vaQIitfQAsVHaLlgyj4F2zjAgJTjWZ2tbMTxFIYdN0Pp7S2vrG5Vd6u7Ozu7R9UD496JrKaQ5dHMtKDgBmQQkEXBUoYxBpYGEjoB/ObzO8/gDYiUne4iMEP2UyJqeAMU6nTGFdrbt3NQf8SryA1UqA9rn6OJhG3ISjkkhkz9NwY/YRpFFzCsjKyBmLG52wGw5QqFoLxkzzokp5ZwzCiMWgqJM1F+LmRsNCYRRikkyHDe7PqZeJ/3tDi9MpPhIotguLZIRQS8kOGa5E2AHQiNCCyLDlQoShnmiGCFpRxnoo2raSS9uGtfv+X9Bp1r1lvdi5qreuimTI5IafknHjkkrTILWmTLuEEyCN5Is+OdV6cV+fte7TkFDvH5Bec9y8dAZFG</latexit>

2
<latexit sha1_base64="s+q7SkfSnn/bTPqI+D7W6ZAjHMw=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagQBlBQ5lI5CElVnS+bMIp57N1t4cUWfkCWqjoEC0fRMG/YBsXkDDVaGZXOztBLIVB1/10VlbX1jc2S1vl7Z3dvf3KwWHHRFZzaPNIRroXMANSKGijQAm9WAMLAwndYHqb+d1H0EZE6h5nMfghmygxFpxhKrUuhpWqW3Nz0GXiFaRKCjSHla/BKOI2BIVcMmP6nhujnzCNgkuYlwfWQMz4lE2gn1LFQjB+kged01NrGEY0Bk2FpLkIvzcSFhozC4N0MmT4YBa9TPzP61scX/uJULFFUDw7hEJCfshwLdIGgI6EBkSWJQcqFOVMM0TQgjLOU9GmlZTTPrzF75dJ57zm1Wv11mW1cVM0UyLH5IScEY9ckQa5I03SJpwAeSLP5MWxzqvz5rz/jK44xc4R+QPn4xsekJFH</latexit>

3 <latexit sha1_base64="FBtKcSVVaPKu/Nmw+87gB2I30YE=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKR80N3a6Rg5R9ooaJDtPwNBf+CbVxAwlSjmV3t7HiRkoZs+9NaWl5ZXVsvbZQ3t7Z3dit7+20TxlpgS4Qq1F0PDCoZYIskKexGGsH3FHa8yVXmdx5QGxkGtzSN0PVhHMiRFECp1O6LYUhmUKnaNTsHXyROQaqsQHNQ+eoPQxH7GJBQYEzPsSNyE9AkhcJZuR8bjEBMYIy9lAbgo3GTPO2MH8cGKOQRai4Vz0X8vZGAb8zU99JJH+jOzHuZ+J/Xi2l04SYyiGLCQGSHSCrMDxmhZVoD8qHUSARZcuQy4AI0EKGWHIRIxTjtpZz24cx/v0japzWnXqvfnFUbl0UzJXbIjtgJc9g5a7Br1mQtJtg9e2LP7MV6tF6tN+v9Z3TJKnYO2B9YH99oe5O/</latexit>· · ·

<latexit sha1_base64="VvaqaiusXjlX2NDRcLmDUW0BTs4=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjao1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsbcpFF</latexit>

1

<latexit sha1_base64="fTBj9Exn6Xi+nGYiK8VVbIbo1uM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjqo1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsZ45FE</latexit>

0

Healthy EFTs have cutoff <latexit sha1_base64="AT7yakolIHaJM5W7V7JZX2t4gsU=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhCswp1ItAzaWFhEMB+QC2FuM4lL9u6W3TkhhIC/wlYrO7H1r1j4X7w7U2jiqx7vvWFmXqCVtOS6n87S8srq2npho7i5tb2zW9rbb9o4MQIbIlaxaQdgUckIGyRJYVsbhDBQ2ApGV5nfekBjZRzd0VhjN4RhJAdSAKWS79+k0T74wyEPe6WyW3Fz8EXizUiZzVDvlb78fiySECMSCqzteK6m7gQMSaFwWvQTixrECIbYSWkEIdruJL95yo8TCxRzjYZLxXMRf09MILR2HAZpMgS6t/NeJv7ndRIaXHQnMtIJYSSyRSQV5ousMDItA3lfGiSC7HLkMuICDBChkRyESMUkbaeY9uHNf79ImqcVr1qp3p6Va5ezZgrskB2xE+axc1Zj16zOGkwwzZ7YM3txHp1X5815/4kuObOZA/YHzsc3PWWV1g==</latexit>

⇤ � m

Probing Higher Spin with pions

co
up
lin
g

<latexit sha1_base64="lQTZx9m8XOk7S0PKDzxdVTCRlEA=">AAAB+3icbVA9TwJBEN3DL8Qv1NJmIzGxwjtj0JJoY2GBiXwYuJC5ZcANu3eX3TkTQvgVtlrZGVt/jIX/xeOkUPBVL++9ycy8IFbSkut+Orml5ZXVtfx6YWNza3unuLvXsFFiBNZFpCLTCsCikiHWSZLCVmwQdKCwGQyvpn7zEY2VUXhHoxh9DYNQ9qUASqV7fdK5ScM96BZLbtnNwBeJNyMlNkOtW/zq9CKRaAxJKLC27bkx+WMwJIXCSaGTWIxBDGGA7ZSGoNH64+zgCT9KLFDEYzRcKp6J+HtiDNrakQ7SpAZ6sPPeVPzPayfUv/DHMowTwlBMF5FUmC2ywsi0CeQ9aZAIppcjlyEXYIAIjeQgRComaTWFtA9v/vtF0jgte5Vy5fasVL2cNZNnB+yQHTOPnbMqu2Y1VmeCafbEntmLM3FenTfn/Seac2Yz++wPnI9vCTyUnQ==</latexit>

m/⇤Albert,Henriksson,Rastelli,Vichi’23

<latexit sha1_base64="gULtvVoAHbsaa6E/vuGN6FOxXhA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjFGiQImgQVRDkISVWdL5swinns3W3BkVWPoEWKjpEy/dQ8C/YxgUkTDWa2dXOjhdKYdC2P63C0vLK6lpxvbSxubW9U97da5sg0hxaPJCB7nrMgBQKWihQQjfUwHxPQsebXKZ+5wG0EYG6w2kIrs/GSowEZ5hIt9fntUG5YlftDHSRODmpkBzNQfmrPwx45INCLpkxPccO0Y2ZRsElzEr9yEDI+ISNoZdQxXwwbpxFndGjyDAMaAiaCkkzEX5vxMw3Zup7yaTP8N7Me6n4n9eLcHTmxkKFEYLi6SEUErJDhmuRdAB0KDQgsjQ5UKEoZ5ohghaUcZ6IUVJKKenDmf9+kbRrVaderd+cVBoXeTNFckAOyTFxyClpkCvSJC3CyZg8kWfyYj1ar9ab9f4zWrDynX3yB9bHNzoqkeE=</latexit> J
=

2
<latexit sha1_base64="xqEDurj5OpfsDnB4Fv6LOn3OkO4=">AAACIHicbVDLSgNBEJz1bXxFPXoZDIIHDbsi6lH0IuJBwaiQjaF30olDZnbXmV5Blv0JP8Gv8Konb+JRwX9xEnPwVaeiqprurihV0pLvv3lDwyOjY+MTk6Wp6ZnZufL8wplNMiOwJhKVmIsILCoZY40kKbxIDYKOFJ5H3f2ef36DxsokPqXbFBsaOrFsSwHkpGZ5LWwbELku8vDITbWgCDvk4ppfX+ZfXlDkG4frQVHwZrniV/0++F8SDEiFDXDcLH+ErURkGmMSCqytB35KjRwMSaGwKIWZxRREFzpYdzQGjbaR978q+EpmgRKeouFS8b6I3ydy0Nbe6sglNdCV/e31xP+8ekbtnUYu4zQjjEVvEUmF/UVWGOnqQt6SBomgdzlyGXMBBojQSA5CODFz/ZVcH8Hv7/+Ss41qsFXdOtms7O4NmplgS2yZrbKAbbNddsCOWY0Jdsce2CN78u69Z+/Fe/2KDnmDmUX2A977J05bo9E=</latexit>m

⇤
& q

1
2J�1

Probing HS with photons

Porrati,Rahman’08

<latexit sha1_base64="inThw6s4e5M/TlJDdUbrKe4Dgx4=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIhAsoIGsogyENKouh82YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+OGShqy7U+rsLS8srpWXC9tbG5t75R391omiLTApghUoDsuN6ikj02SpLATauSeq7DtTq5Sv/2A2sjAv6NpiH2Pj305koJTIt2KwemgXLGrdga2SJycVCBHY1D+6g0DEXnok1DcmK5jh9SPuSYpFM5KvchgyMWEj7GbUJ97aPpxFnXGjiLDKWAhaiYVy0T8vRFzz5ip5yaTHqd7M++l4n9eN6LRRT+WfhgR+iI9RFJhdsgILZMOkA2lRiKeJkcmfSa45kSoJeNCJGKUlFJK+nDmv18krZOqc1at3dQq9cu8mSIcwCEcgwPnUIdraEATBIzhCZ7hxXq0Xq036/1ntGDlO/vwB9bHN5dekhs=</latexit>c3

<latexit sha1_base64="qNtZ8HVLoQy4FltK4lCfbNayaYg=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrJReJQRNJRBkIeUWNH5sgmnnB+6W4MiK59ACxUdouV7KPgXHOMCEqYazexqZ8eLlDRk259WYWl5ZXWtuF7a2Nza3inv7rVMGGuBTRGqUHc8blDJAJskSWEn0sh9T2HbG1/N/PYDaiPD4I4mEbo+HwVyKAWnVLod9E/75YpdtTOwReLkpAI5Gv3yV28QitjHgITixnQdOyI34ZqkUDgt9WKDERdjPsJuSgPuo3GTLOqUHcWGU8gi1Ewqlon4eyPhvjET30snfU73Zt6bif953ZiGF24igygmDMTsEEmF2SEjtEw7QDaQGon4LDkyGTDBNSdCLRkXIhXjtJRS2ocz//0iaZ1UnbNq7aZWqV/mzRThAA7hGBw4hzpcQwOaIGAET/AML9aj9Wq9We8/owUr39mHP7A+vgGcDZIe</latexit>

d5

Smaller

Cheung,Remmen’16

Bellazzini,Isabella,Ricossa,FR’23
Probing HS with HS (J=2)

<latexit sha1_base64="lQTZx9m8XOk7S0PKDzxdVTCRlEA=">AAAB+3icbVA9TwJBEN3DL8Qv1NJmIzGxwjtj0JJoY2GBiXwYuJC5ZcANu3eX3TkTQvgVtlrZGVt/jIX/xeOkUPBVL++9ycy8IFbSkut+Orml5ZXVtfx6YWNza3unuLvXsFFiBNZFpCLTCsCikiHWSZLCVmwQdKCwGQyvpn7zEY2VUXhHoxh9DYNQ9qUASqV7fdK5ScM96BZLbtnNwBeJNyMlNkOtW/zq9CKRaAxJKLC27bkx+WMwJIXCSaGTWIxBDGGA7ZSGoNH64+zgCT9KLFDEYzRcKp6J+HtiDNrakQ7SpAZ6sPPeVPzPayfUv/DHMowTwlBMF5FUmC2ywsi0CeQ9aZAIppcjlyEXYIAIjeQgRComaTWFtA9v/vtF0jgte5Vy5fasVL2cNZNnB+yQHTOPnbMqu2Y1VmeCafbEntmLM3FenTfn/Seac2Yz++wPnI9vCTyUnQ==</latexit>

m/⇤
<latexit sha1_base64="q3AzILnNDh4r96+4qatI7UJff3E=">AAACGXicbVC7TsNAEDzzJrwClDQnIiSqyAYUKCNoKChAIiRSHEXryyacuLOtuzVSZPkL+AS+ghYqOkRLRcG/cAkpeE01mpnV7k6UKmnJ99+9qemZ2bn5hcXS0vLK6lp5fePKJpkR2BCJSkwrAotKxtggSQpbqUHQkcJmdHMy8pu3aKxM4ksaptjRMIhlXwogJ3XLO2HfgMh1kYdnbqoHRTggF9f8ywiKfN8vuuWKX/XH4H9JMCEVNsF5t/wR9hKRaYxJKLC2HfgpdXIwJIXCohRmFlMQNzDAtqMxaLSdfPxOwXcyC5TwFA2Xio9F/D6Rg7Z2qCOX1EDX9rc3Ev/z2hn1jzq5jNOMMBajRSQVjhdZYaTrCXlPGiSC0eXIZcwFGCBCIzkI4cTMFVdyfQS/v/9LrvaqQa1auzio1I8nzSywLbbNdlnADlmdnbJz1mCC3bEH9sievHvv2XvxXr+iU95kZpP9gPf2CSjYoS0=</latexit>

m

⇤
& 1

30



The Spectrum of EFTs

<latexit sha1_base64="GKVDniYRl2V3/FSIvvViYPUCuMo=">AAACBXicbVC7TsNAEDzzDOGVQElzIkKiimyEAmUEDQVFkMhDiqNofdmEU84P3a1BkZWar6CFig7R8h0U/AuOcQEJU41mdrS740VKGrLtT2tpeWV1bb2wUdzc2t7ZLZX3WiaMtcCmCFWoOx4YVDLAJklS2Ik0gu8pbHvjy5nfvkdtZBjc0iTCng+jQA6lAEqlfqnsDjWIxJ8m7nWaGsC0X6rYVTsDXyROTiosR6Nf+nIHoYh9DEgoMKbr2BH1EtAkhcJp0Y0NRiDGMMJuSgPw0fSS7PQpP4oNUMgj1Fwqnon4O5GAb8zE99JJH+jOzHsz8T+vG9PwvJfIIIoJAzFbRFJhtsgILdNOkA+kRiKYXY5cBlyABiLUkoMQqRinJRXTPpz57xdJ66Tq1Kq1m9NK/SJvpsAO2CE7Zg47Y3V2xRqsyQR7YE/smb1Yj9ar9Wa9/4wuWXlmn/2B9fENo6+Y1w==</latexit>m

⇤
<latexit sha1_base64="/2jTGWxJOeBGekmeIFyhLa+9mVQ=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKCBlElEnlIiRWdL5twyvls3e0hRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMZHVHNo8kpHuBcyAFAraKFBCL9bAwkBCN5jeZH73EbQRkbrHWQx+yCZKjAVnmEqtu2Gl6tbcHHSZeAWpkgLNYeVrMIq4DUEhl8yYvufG6CdMo+AS5uWBNRAzPmUT6KdUsRCMn+RB5/TUGoYRjUFTIWkuwu+NhIXGzMIgnQwZPphFLxP/8/oWx1d+IlRsERTPDqGQkB8yXIu0AaAjoQGRZcmBCkU50wwRtKCM81S0aSXltA9v8ftl0jmvefVavXVRbVwXzZTIMTkhZ8Qjl6RBbkmTtAknQJ7IM3lxrPPqvDnvP6MrTrFzRP7A+fgGQmmRXg==</latexit>

J<latexit sha1_base64="fTBj9Exn6Xi+nGYiK8VVbIbo1uM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjqo1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsZ45FE</latexit>

0
<latexit sha1_base64="VvaqaiusXjlX2NDRcLmDUW0BTs4=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjao1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsbcpFF</latexit>

1
<latexit sha1_base64="rGJgMF4AaI2yFuwtpjCC2r+kuus=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIjFCgjaCgTiTykxIrOl0045Xy27vaQIitfQAsVHaLlgyj4F2zjAgJTjWZ2tbMTxFIYdN0Pp7S2vrG5Vd6u7Ozu7R9UD496JrKaQ5dHMtKDgBmQQkEXBUoYxBpYGEjoB/ObzO8/gDYiUne4iMEP2UyJqeAMU6nTGFdrbt3NQf8SryA1UqA9rn6OJhG3ISjkkhkz9NwY/YRpFFzCsjKyBmLG52wGw5QqFoLxkzzokp5ZwzCiMWgqJM1F+LmRsNCYRRikkyHDe7PqZeJ/3tDi9MpPhIotguLZIRQS8kOGa5E2AHQiNCCyLDlQoShnmiGCFpRxnoo2raSS9uGtfv+X9Bp1r1lvdi5qreuimTI5IafknHjkkrTILWmTLuEEyCN5Is+OdV6cV+fte7TkFDvH5Bec9y8dAZFG</latexit>

2
<latexit sha1_base64="s+q7SkfSnn/bTPqI+D7W6ZAjHMw=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagQBlBQ5lI5CElVnS+bMIp57N1t4cUWfkCWqjoEC0fRMG/YBsXkDDVaGZXOztBLIVB1/10VlbX1jc2S1vl7Z3dvf3KwWHHRFZzaPNIRroXMANSKGijQAm9WAMLAwndYHqb+d1H0EZE6h5nMfghmygxFpxhKrUuhpWqW3Nz0GXiFaRKCjSHla/BKOI2BIVcMmP6nhujnzCNgkuYlwfWQMz4lE2gn1LFQjB+kged01NrGEY0Bk2FpLkIvzcSFhozC4N0MmT4YBa9TPzP61scX/uJULFFUDw7hEJCfshwLdIGgI6EBkSWJQcqFOVMM0TQgjLOU9GmlZTTPrzF75dJ57zm1Wv11mW1cVM0UyLH5IScEY9ckQa5I03SJpwAeSLP5MWxzqvz5rz/jK44xc4R+QPn4xsekJFH</latexit>

3 <latexit sha1_base64="FBtKcSVVaPKu/Nmw+87gB2I30YE=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKR80N3a6Rg5R9ooaJDtPwNBf+CbVxAwlSjmV3t7HiRkoZs+9NaWl5ZXVsvbZQ3t7Z3dit7+20TxlpgS4Qq1F0PDCoZYIskKexGGsH3FHa8yVXmdx5QGxkGtzSN0PVhHMiRFECp1O6LYUhmUKnaNTsHXyROQaqsQHNQ+eoPQxH7GJBQYEzPsSNyE9AkhcJZuR8bjEBMYIy9lAbgo3GTPO2MH8cGKOQRai4Vz0X8vZGAb8zU99JJH+jOzHuZ+J/Xi2l04SYyiGLCQGSHSCrMDxmhZVoD8qHUSARZcuQy4AI0EKGWHIRIxTjtpZz24cx/v0japzWnXqvfnFUbl0UzJXbIjtgJc9g5a7Br1mQtJtg9e2LP7MV6tF6tN+v9Z3TJKnYO2B9YH99oe5O/</latexit>· · ·

<latexit sha1_base64="VvaqaiusXjlX2NDRcLmDUW0BTs4=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjao1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsbcpFF</latexit>

1

<latexit sha1_base64="fTBj9Exn6Xi+nGYiK8VVbIbo1uM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ntjqo1t+7moKvEK0iNFGiNql/DccRtCAq5ZMYMPDdGP2EaBZewqAytgZjxGZvCIKWKhWD8JA+6oGfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufYToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+S7kXda9Qb7cta86ZopkxOyCk5Jx65Ik1yR1qkQzgB8kSeyYtjnVfnzXn/GS05xc4x+QPn4xsZ45FE</latexit>

0

Healthy EFTs have cutoff <latexit sha1_base64="AT7yakolIHaJM5W7V7JZX2t4gsU=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhCswp1ItAzaWFhEMB+QC2FuM4lL9u6W3TkhhIC/wlYrO7H1r1j4X7w7U2jiqx7vvWFmXqCVtOS6n87S8srq2npho7i5tb2zW9rbb9o4MQIbIlaxaQdgUckIGyRJYVsbhDBQ2ApGV5nfekBjZRzd0VhjN4RhJAdSAKWS79+k0T74wyEPe6WyW3Fz8EXizUiZzVDvlb78fiySECMSCqzteK6m7gQMSaFwWvQTixrECIbYSWkEIdruJL95yo8TCxRzjYZLxXMRf09MILR2HAZpMgS6t/NeJv7ndRIaXHQnMtIJYSSyRSQV5ousMDItA3lfGiSC7HLkMuICDBChkRyESMUkbaeY9uHNf79ImqcVr1qp3p6Va5ezZgrskB2xE+axc1Zj16zOGkwwzZ7YM3txHp1X5815/4kuObOZA/YHzsc3PWWV1g==</latexit>

⇤ � m

Probing Higher Spin with pions

co
up
lin
g

<latexit sha1_base64="lQTZx9m8XOk7S0PKDzxdVTCRlEA=">AAAB+3icbVA9TwJBEN3DL8Qv1NJmIzGxwjtj0JJoY2GBiXwYuJC5ZcANu3eX3TkTQvgVtlrZGVt/jIX/xeOkUPBVL++9ycy8IFbSkut+Orml5ZXVtfx6YWNza3unuLvXsFFiBNZFpCLTCsCikiHWSZLCVmwQdKCwGQyvpn7zEY2VUXhHoxh9DYNQ9qUASqV7fdK5ScM96BZLbtnNwBeJNyMlNkOtW/zq9CKRaAxJKLC27bkx+WMwJIXCSaGTWIxBDGGA7ZSGoNH64+zgCT9KLFDEYzRcKp6J+HtiDNrakQ7SpAZ6sPPeVPzPayfUv/DHMowTwlBMF5FUmC2ywsi0CeQ9aZAIppcjlyEXYIAIjeQgRComaTWFtA9v/vtF0jgte5Vy5fasVL2cNZNnB+yQHTOPnbMqu2Y1VmeCafbEntmLM3FenTfn/Seac2Yz++wPnI9vCTyUnQ==</latexit>
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Smaller

Cheung,Remmen’16
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Massive Higher Spin EFT has small validity range
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IR dominated by UV spin-1 = Vector Meson Dominance 
(and holographic models)
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IR dominated by UV spin-1 = Vector Meson Dominance 
(and holographic models)

In models with a gravitational anomaly:
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(relevant in holographic/5D models with only spin-0,2 states)

Dong,Ma,Pomarol,Sciotti’24 



Towards real Pions
Guerrieri, Haring, Su’24

Unitary, analytic and crossing symmetric ansatz:

Predictions

Inputs

Input

…with experimental data:



Towards real Pions
Guerrieri, Haring, Su’24

Unitary, analytic and crossing symmetric ansatz:

Predictions

Inputs

Input

…with experimental data:

Output
(incl. 2 GeV Tetraquark prediction)

Measurements



Towards real Pions
Guerrieri, Haring, Su’24

Unitary, analytic and crossing symmetric ansatz:

Predictions
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Input

S-Matrix Bootstrap offers new avenues for model-building, at 
strong coupling and with infinitely many states

…with experimental data:

Output
(incl. 2 GeV Tetraquark prediction)
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