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Punchlines
Proposal:  
• Duality between mass-deformed IKKT matrix integral and 

IIB backgrounds with exceptional  SUSY.F4
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Punchlines

Methods:  
• SUSY localization of matrix integral  
• Construction of BPS SUGRA solution.

Each saddle point of integral corresponds to a different SUGRA solution
cf. For mass-deformed BFSS (BMN): [Asano, Ishiki, Okada, Shimasaki] [Lin, Maldacena]
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Proposal:  
• Duality between mass-deformed IKKT matrix integral and 

IIB backgrounds with exceptional  SUSY.F4



Punchlines

Methods:  
• SUSY localization of matrix integral  
• Construction of BPS SUGRA solution.

Evidence: 
• Saddle point equations = Data charactering SUGRA solutions 

Each saddle point of integral corresponds to a different SUGRA solution
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cf. For mass-deformed BFSS (BMN): [Asano, Ishiki, Okada, Shimasaki] [Lin, Maldacena]

Other check: Probe brane analysis cf. [Hartnoll, Liu]

Proposal:  
• Duality between mass-deformed IKKT matrix integral and 

IIB backgrounds with exceptional  SUSY.F4
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3.Analysis of gravity dual 

4.Discussion / Conclusion
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(Euclidean) IKKT matrix model
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• Theories of  matrices with 16 SUSY + SO(10) symmetry 

• Low energy dynamics of D(-1) branes 

• Proposed originally as non-perturbative def of IIB string (cf. BFSS conjecture) 
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[Ishibashi, Kawai, Kitazawa, Tsuchiya]



(Euclidean) IKKT matrix model
[Ishibashi, Kawai, Kitazawa, Tsuchiya]
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• Theories of  matrices with 16 SUSY + SO(10) symmetry 

• Low energy dynamics of D(-1) branes 

• Proposed originally as non-perturbative def of IIB string (cf. BFSS conjecture) 

• The simplest top-down example of holography (with Einstein gravity)?? 

• Theories without time; emergence of time??? 

N × N



Holography for IKKT?
• Not many works on holography for IKKT in the past.

Matrix model side: 
• Exact result for partition function (from SUSY localization):

[Green-Gutperle], [Moore-Nekrasov-Shatashvili], [Krauth-Nicolai-Staudacher]
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Holography for IKKT?
• Not many works on holography for IKKT in the past.

Matrix model side: 
• Exact result for partition function (from SUSY localization):
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N

• Used for computing instanton correction 
to 4 graviton amplitudes in [Sen] 

• No smooth large  limit (“erratic” in )N N
cf. [Green, Gutperle], [Green, Vanhove]



Holography for IKKT?
• Not many works on holography for IKKT in the past.

Gravity side: 
• D(-1) brane geometry and its “decoupling limit”

[Gibbons-Green-Perry], [Ooguri-Skenderis]
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• String frame metric has  symmetry  

• “Decoupling limit”

r ↔ 1/r

<latexit sha1_base64="MT56CxOanHs2EC2HByc7R2FiXUY=">AAACEXicbVDLSgMxFM34rPU16tJNcBAKQpkRqV0W3bisYB/QGUsmzbShmWRIMkIZ5hfc+CtuXCji1p07/8a0nYW2HggczrmXm3PChFGlXffbWlldW9/YLG2Vt3d29/btg8O2EqnEpIUFE7IbIkUY5aSlqWakm0iC4pCRTji+nvqdByIVFfxOTxISxGjIaUQx0kbq2xVfoxT6iRSJFtCPJMKZl2fe2Zz6Tp7J+3qew77tuFV3BrhMvII4oECzb3/5A4HTmHCNGVKq57mJDjIkNcWM5GU/VSRBeIyGpGcoRzFRQTZLlMNTowxgJKR5XMOZ+nsjQ7FSkzg0kzHSI7XoTcX/vF6qo3qQUZ6kmnA8PxSlDJrw03rggEqCNZsYgrCk5q8Qj5CpQpsSy6YEbzHyMmmfV71atXZ74TSuijpK4BicgArwwCVogBvQBC2AwSN4Bq/gzXqyXqx362M+umIVO0fgD6zPHxWcnTA=</latexit>

⌧ / 1

1 + #
r8

“wormhole” [Gibbons-Green-Perry]

[Ooguri-Skenderis]



“Decoupling limit”?

• Normally, excitations near the throat  low energy modes on D-branes 

• Gravity side: Flat metric. No redshift. 

• Matrix model side: No time / energy, no clear notion of energy scale.  

• No smooth large  limit of partition function. 

• Better setup for studying holography?

↔

N

<latexit sha1_base64="k9qvSR2AXFG6fj9GZfYf4+zFHIY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxIpDLrul1NYWV1b3yhulra2d3b3yvsHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmtx+5NiJWDzhJuB/RoRKhYBStdK+v3H654lbdOchf4uWkAjka/fJnbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JiVUGJIy1LYVkrv6cyGhkzCQKbGdEcWSWvZn4n9dNMbz0M6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWX/5LWWdWrVWt355X6dR5HEY7gGE7Bgwuowy00oAkMhvAEL/DqSOfZeXPeF60FJ585hF9wPr4B0OGNgg==</latexit>

r = 0
<latexit sha1_base64="WrDxXkzEESvH3oMHHw1VKOtJZLo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KolI9SIUvXisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkQKg6777aysrq1vbBa2its7u3v7pYPDpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDv1W09cGxGrBxwn3I/oQIlQMIpWauvrrlAhjnulsltxZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugn5GNQom+aTYTQ1PKBvRAe9YqmjEjZ/N7p2QU6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfR50heaM5RjSyjTwt5K2JBqytBGVLQheIsvL5PmecWrVqr3F+XaTR5HAY7hBM7Ag0uowR3UoQEMJDzDK7w5j86L8+58zFtXnHzmCP7A+fwBHYWQCg==</latexit>r = 1



Mass deformed IKKT (“Polarised IKKT”)
<latexit sha1_base64="7zpIV3GlzncMSw2zynjBGVeSR8k="></latexit>

S⌦ = SIKKT +Tr
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• SO(10)  SO(3)  SO(7)  

• 16 SUSY (same as IKKT): exceptional  Lie superalgebra 

• Standard ’t Hooft expansion.

→ ×
F4

cf. 5d superconformal group

[Bonelli]



Mass deformed IKKT (“Polarised IKKT”)
<latexit sha1_base64="7zpIV3GlzncMSw2zynjBGVeSR8k="></latexit>

S⌦ = SIKKT +Tr

 
3⌦2

43

3X

i=1

X2
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10X

p=4

X2
p + i

⌦

3
✏ijkXiXjXk � ⌦

8
 ̄�123 

!

• SO(10)  SO(3)  SO(7)  

• 16 SUSY (same as IKKT): exceptional  Lie superalgebra 

• Standard ’t Hooft expansion. 

• Classical vacua

→ ×
F4

cf. 5d superconformal group

[Bonelli]

<latexit sha1_base64="i/Pimu47RZqADk8DAdhCj58ErU8=">AAACFnicbVBNS8NAEN34WetX1aOXYBE8aElU1ItQ9OLNClYDSQyb7aRuu9mE3Y1QQn6FF/+KFw+KeBVv/hu3bQ5+PRh4vDfDzLwwZVQqy/o0JianpmdmK3PV+YXFpeXayuqVTDJBoE0SlggnxBIY5dBWVDFwUgE4Dhlch/3ToX99B0LShF+qQQp+jLucRpRgpaWgtuM6Ad12gp5/7EUCk3yPeucxdHGRHxUepJKyhN/ktNcvnKAf1OpWwxrB/EvsktRRiVZQ+/A6Ccli4IowLKVrW6nycywUJQyKqpdJSDHp4y64mnIcg/Tz0VuFuamVjhklQhdX5kj9PpHjWMpBHOrOGKtb+dsbiv95bqaiIz+nPM0UcDJeFGXMVIk5zMjsUAFEsYEmmAiqbzXJLdbpKJ1kVYdg/375L7nabdgHjYOL/XrzpIyjgtbRBtpCNjpETXSGWqiNCLpHj+gZvRgPxpPxaryNWyeMcmYN/YDx/gXsR5/n</latexit>

[Xi, Xj ] =
3i⌦

8
✏ijkXk

Fuzzy sphere

<latexit sha1_base64="AifdKsGwV/Jy3bmMNfRTB+cgEfg="></latexit>

Xi =
3⌦

8

0

BBB@

Li
N1

⌦ 1n1

Li
N2

⌦ 1n2

. . .
Li
Nq

⌦ 1nq

1

CCCA

 -dimensional rep of .         : multiplicity of each repLi
Nk

: Nk SU(2) nk

# of vacua  # of partitions of = N

<latexit sha1_base64="EapYvru5oQ94TLrZvWHFYPPkuXs=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJJIqW6EohuXFewD2hAmk0k7dDITZiZiCfkVNy4UceuPuPNvnLZZaOuBC4dz7uXee4KEUaUd59taW9/Y3Nou7ZR39/YPDu2jSleJVGLSwYIJ2Q+QIoxy0tFUM9JPJEFxwEgvmNzO/N4jkYoK/qCnCfFiNOI0ohhpI/l2pe9njdqQhUKrGnSd/Nrx7apTd+aAq8QtSBUUaPv21zAUOI0J15ghpQauk2gvQ1JTzEheHqaKJAhP0IgMDOUoJsrL5rfn8MwoIYyENMU1nKu/JzIUKzWNA9MZIz1Wy95M/M8bpDq68jLKk1QTjheLopRBLeAsCBhSSbBmU0MQltTcCvEYSYS1iatsQnCXX14l3Yu626w37xvV1k0RRwmcgFNwDlxwCVrgDrRBB2DwBJ7BK3izcuvFerc+Fq1rVjFzDP7A+vwB686TFQ==</latexit>

X4,...,10 = 0



Plan

1.Review of IKKT & mass deformation 

2.Analysis of matrix model 

3.Analysis of gravity dual 

4.Discussion / Conclusion



SUSY localization

• Following [Moore-Nekrasov-Shatashvilli] [Asano-Ishiki-Okada-Shimasaki], one can 

compute the partition function using SUSY localization. 

• Deform the action by  and send . Saddle + 1-loop = exact 

• Localization saddle:

+tQΨ t → ∞

<latexit sha1_base64="7zpIV3GlzncMSw2zynjBGVeSR8k="></latexit>

S⌦ = SIKKT +Tr

 
3⌦2

43

3X

i=1

X2
i +

⌦2

43

10X

p=4

X2
p + i

⌦

3
✏ijkXiXjXk � ⌦

8
 ̄�123 

!

<latexit sha1_base64="AifdKsGwV/Jy3bmMNfRTB+cgEfg="></latexit>

Xi =
3⌦

8

0

BBB@

Li
N1

⌦ 1n1

Li
N2

⌦ 1n2

. . .
Li
Nq

⌦ 1nq

1

CCCA

<latexit sha1_base64="NJcIjPsjQr+q6scLM6MWpaEVV6Y=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgopQZKVUXQtGNywr2Ae1YMplMG5pJhiSjlLGf4saFIm79Enf+jWk7C209cOFwzr3ce48fM6q043xbuZXVtfWN/GZha3tnd88u7reUSCQmTSyYkB0fKcIoJ01NNSOdWBIU+Yy0/dH11G8/EKmo4Hd6HBMvQgNOQ4qRNlLfLnbu02q5xwKhVRleTC6dvl1yKs4McJm4GSmBDI2+/dULBE4iwjVmSKmu68TaS5HUFDMyKfQSRWKER2hAuoZyFBHlpbPTJ/DYKAEMhTTFNZypvydSFCk1jnzTGSE9VIveVPzP6yY6PPdSyuNEE47ni8KEQS3gNAcYUEmwZmNDEJbU3ArxEEmEtUmrYEJwF19eJq3Tilur1G6rpfpVFkceHIIjcAJccAbq4AY0QBNg8AiewSt4s56sF+vd+pi35qxs5gD8gfX5A4NvkuI=</latexit>

X4,...,9 = 0

 diagonal matrix of size M(k) : nk

<latexit sha1_base64="v0XfIaRT7asfwxknSG04qOIOxx0="></latexit>

X10 =

0

BBB@

1N1 ⌦M (1)

1N2 ⌦M (2)

. . .

1Nq ⌦M (q)

1

CCCA



SUSY localization
<latexit sha1_base64="v0XfIaRT7asfwxknSG04qOIOxx0="></latexit>

X10 =

0

BBB@

1N1 ⌦M (1)

1N2 ⌦M (2)

. . .

1Nq ⌦M (q)

1

CCCA

• Partition function:
<latexit sha1_base64="8p4B2xV4eVCU/LWq0gAfnt4JjP0=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyyCqzIjUt0IRTcuK9gHbYchk6ZtaJIZ8hDq0C9x40IRt36KO//GTDsLbT1wL4dz7iU3J0oYVdrzvp3C2vrG5lZxu7Szu7dfdg8OWyo2EpMmjlksOxFShFFBmppqRjqJJIhHjLSjyW3mtx+JVDQWD3qakICjkaBDipG2UuiWu9d9ZXiYNmbdrIVuxat6c8BV4uekAnI0QverP4ix4URozJBSPd9LdJAiqSlmZFbqG0UShCdoRHqWCsSJCtL54TN4apUBHMbSltBwrv7eSBFXasojO8mRHqtlLxP/83pGD6+ClIrEaCLw4qGhYVDHMEsBDqgkWLOpJQhLam+FeIwkwtpmVbIh+MtfXiWt86pfq9buLyr1mzyOIjgGJ+AM+OAS1MEdaIAmwMCAZ/AK3pwn58V5dz4WowUn3zkCf+B8/gDZUZM8</latexit>

Z =
X

P

ZP
<latexit sha1_base64="u3Dt6svNLgWehYSKy/eM7/a2ziA=">AAACBHicbVC7SgNBFJ31GeNr1TLNYCJYhV2RKFZBGyuJYB6QhDA7mU2GzO4sM3fFsKSw8VdsLBSx9SPs/Btnky008cCFwzn3wT1eJLgGx/m2lpZXVtfWcxv5za3tnV17b7+hZawoq1MppGp5RDPBQ1YHDoK1IsVI4AnW9EZXqd+8Z0pzGd7BOGLdgAxC7nNKwEg9u1C7wB1gD5DgiCizwKhY+rh0U5r07KJTdqbAi8TNSBFlqPXsr05f0jhgIVBBtG67TgTdJN1LBZvkO7FmEaEjMmBtQ0MSMN1Npk9M8JFR+tiXylQIeKr+nkhIoPU48ExnQGCo571U/M9rx+CfdxMeRjGwkM4O+bHAIHGaCO5zxSiIsSGEKpMAxXRIFKFgcsubENz5lxdJ46TsVsqV29Ni9TKLI4cK6BAdIxedoSq6RjVURxQ9omf0it6sJ+vFerc+Zq1LVjZzgP7A+vwBLuCXLA==</latexit>

P : partition of N

<latexit sha1_base64="usxCw5a0Tx32FsDyVIKnloE9PHs="></latexit>

Z1-loop =
Y

(si,tj)

fst(m
(s)
i �m(t)

j )

<latexit sha1_base64="ZBZvAm1n+uf50CJIEkX7R7SN9CQ="></latexit>

fst(x) =

Ns+Nt
2 �1Y

J= |Ns�Nt|
2

((3J + 2)2 + (8x)2)3((3J)2 + (8x)2)

((3J + 1)2 + (8x)2)3((3J + 3)2 + (8x)2)

“generalized van-der-monde factor”

<latexit sha1_base64="U669FjZZaAHac+sB/+s4TlRDusY="></latexit>

ZP /
Z qY

s=1

nsY

i=1

dm(s)
i Z1-loop e

� 3⌦4

27

P
s,i Ns(m

(s)
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SUSY localization
<latexit sha1_base64="v0XfIaRT7asfwxknSG04qOIOxx0="></latexit>

X10 =

0

BBB@

1N1 ⌦M (1)

1N2 ⌦M (2)

. . .

1Nq ⌦M (q)

1

CCCA

• Partition function:
<latexit sha1_base64="8p4B2xV4eVCU/LWq0gAfnt4JjP0=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyyCqzIjUt0IRTcuK9gHbYchk6ZtaJIZ8hDq0C9x40IRt36KO//GTDsLbT1wL4dz7iU3J0oYVdrzvp3C2vrG5lZxu7Szu7dfdg8OWyo2EpMmjlksOxFShFFBmppqRjqJJIhHjLSjyW3mtx+JVDQWD3qakICjkaBDipG2UuiWu9d9ZXiYNmbdrIVuxat6c8BV4uekAnI0QverP4ix4URozJBSPd9LdJAiqSlmZFbqG0UShCdoRHqWCsSJCtL54TN4apUBHMbSltBwrv7eSBFXasojO8mRHqtlLxP/83pGD6+ClIrEaCLw4qGhYVDHMEsBDqgkWLOpJQhLam+FeIwkwtpmVbIh+MtfXiWt86pfq9buLyr1mzyOIjgGJ+AM+OAS1MEdaIAmwMCAZ/AK3pwn58V5dz4WowUn3zkCf+B8/gDZUZM8</latexit>

Z =
X

P

ZP
<latexit sha1_base64="u3Dt6svNLgWehYSKy/eM7/a2ziA=">AAACBHicbVC7SgNBFJ31GeNr1TLNYCJYhV2RKFZBGyuJYB6QhDA7mU2GzO4sM3fFsKSw8VdsLBSx9SPs/Btnky008cCFwzn3wT1eJLgGx/m2lpZXVtfWcxv5za3tnV17b7+hZawoq1MppGp5RDPBQ1YHDoK1IsVI4AnW9EZXqd+8Z0pzGd7BOGLdgAxC7nNKwEg9u1C7wB1gD5DgiCizwKhY+rh0U5r07KJTdqbAi8TNSBFlqPXsr05f0jhgIVBBtG67TgTdJN1LBZvkO7FmEaEjMmBtQ0MSMN1Npk9M8JFR+tiXylQIeKr+nkhIoPU48ExnQGCo571U/M9rx+CfdxMeRjGwkM4O+bHAIHGaCO5zxSiIsSGEKpMAxXRIFKFgcsubENz5lxdJ46TsVsqV29Ni9TKLI4cK6BAdIxedoSq6RjVURxQ9omf0it6sJ+vFerc+Zq1LVjZzgP7A+vwBLuCXLA==</latexit>

P : partition of N

<latexit sha1_base64="usxCw5a0Tx32FsDyVIKnloE9PHs="></latexit>

Z1-loop =
Y

(si,tj)

fst(m
(s)
i �m(t)

j )

<latexit sha1_base64="ZBZvAm1n+uf50CJIEkX7R7SN9CQ="></latexit>

fst(x) =

Ns+Nt
2 �1Y

J= |Ns�Nt|
2

((3J + 2)2 + (8x)2)3((3J)2 + (8x)2)

((3J + 1)2 + (8x)2)3((3J + 3)2 + (8x)2)

“generalized van-der-monde factor”

<latexit sha1_base64="4253SAlURSCvExPnDBFsXCE9oI0="></latexit>

3⌦4

27
Nsx

2 � µs +
2

3

X

t

Z
dy

(( 32 |Ns �Nt|)2 � (8(x� y))2
�
( 32 |Ns �Nt|)2 + (8(x� y))2

�2 ⇢
(t)(y) = 0

• When , standard large  analysis givesns ≫ 1 N

<latexit sha1_base64="U669FjZZaAHac+sB/+s4TlRDusY="></latexit>

ZP /
Z qY

s=1

nsY

i=1

dm(s)
i Z1-loop e

� 3⌦4

27

P
s,i Ns(m

(s)
i )2

<latexit sha1_base64="+YL5kkQCS/kMIuM/h8t9/i73UXU=">AAACEnicbVA9SwNBEN3zM8avqKXNYhCSJtyJRLEK2lgqGBWSM+xtJsmSvb1jd04Mx/0GG/+KjYUitlZ2/hs38QqNPhh4vDfDzLwglsKg6346M7Nz8wuLhaXi8srq2nppY/PSRInm0OSRjPR1wAxIoaCJAiVcxxpYGEi4CoYnY//qFrQRkbrAUQx+yPpK9ARnaKVOqdrWg+gmrZhqVrmrHtE2wh2mFEQf1C2TCdAuKCNwlHVKZbfmTkD/Ei8nZZLjrFP6aHcjnoSgkEtmTMtzY/RTplFwCVmxnRiIGR+yPrQsVSwE46eTlzK6a5Uu7UXalkI6UX9OpCw0ZhQGtjNkODDT3lj8z2sl2Dv0U6HiBEHx70W9RFKM6Dgf2hUaOMqRJYxrYW+lfMA042hTLNoQvOmX/5LLvZpXr9XP98uN4zyOAtkmO6RCPHJAGuSUnJEm4eSePJJn8uI8OE/Oq/P23Trj5DNb5Bec9y/usJ2w</latexit>

⇢(s)(x) : eigenvalue density



Surprise

• Partition function

<latexit sha1_base64="p4YpnhSQ7DWFfs5Gg5VeY/0pd5I="></latexit>

lim
⌦!0

Z(⌦)
polarized 6= ZIKKT

<latexit sha1_base64="wNm60J1+KPul4fBt2UYxzJ/DK04="></latexit>

Z(⌦)
polarized

⌦!0⇠ ⌦�2N ! 1

• Instead of computing the localization integral on the real axis, evaluating 

the integral by residues on UHP gives  ZIKKT

<latexit sha1_base64="qOhdQCNRxNMNZYmIpVytkW+CQvw=">AAACEXicbVC7SgNBFJ2NrxhfUUubwSCkCrsi0TJoo6QwQl6YDWF2cpMMmdldZmaFsOwv2PgrNhaK2NrZ+TfOJik08cDA4Zx7uXOOF3KmtG1/W5mV1bX1jexmbmt7Z3cvv3/QVEEkKTRowAPZ9ogCznxoaKY5tEMJRHgcWt74KvVbDyAVC/y6noTQFWToswGjRBuply+6QWqDjt1bAUPi6gDbSewqJhJ834tdKfBNtVpPevmCXbKnwMvEmZMCmqPWy3+5/YBGAnxNOVGq49ih7sZEakY5JDk3UhASOiZD6BjqEwGqG08TJfjEKH08CKR5vsZT9fdGTIRSE+GZSUH0SC16qfif14n04KIbMz+MNPh0dmgQcWxip/XgPpNANZ8YQqhk5q+YjogkVJuWcqYEZzHyMmmelpxyqXx3VqhczuvIoiN0jIrIQeeogq5RDTUQRY/oGb2iN+vJerHerY/ZaMaa7xyiP7A+fwCHCZ1y</latexit>

⌦!0⇠ ZIKKT

<latexit sha1_base64="kkk6OaNSa612kr2qPeNR1GWTCLo=">AAACGHicbVDLSgMxFM34tr6qLt0Ei6CbOiOi4kp0owiiYFXslCGT3mmDSWZI7ohl6Ge48VfcuFDErTv/xrR24etA4HDOvdycE2dSWPT9D29oeGR0bHxisjQ1PTM7V55fuLBpbjjUeCpTcxUzC1JoqKFACVeZAaZiCZfxzUHPv7wFY0Wqz7GTQUOxlhaJ4AydFJXXr6MiNIoeHR+fd8PMpBmmNLSipVi0QVdP1nZDhDssaCK0QOhG5Ypf9fugf0kwIBUywGlUfg+bKc8VaOSSWVsP/AwbBTMouIRuKcwtZIzfsBbUHdVMgW0U/WBduuKUJk1S455G2le/bxRMWdtRsZtUDNv2t9cT//PqOSY7jULoLEfQ/OtQkkvqwvdaok1hgKPsOMK4Ee6vlLeZYRxdlyVXQvA78l9ysVENtqpbZ5uVvf1BHRNkiSyTVRKQbbJHDskpqRFO7skjeSYv3oP35L16b1+jQ95gZ5H8gPf+Cbign5o=</latexit>

ZIKKT / �2(N) : finite

• Physical implication? (More later)
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<latexit sha1_base64="Zg0it/2uJM6rb+Sh/cDffIW/7NI=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KUqS6LLpxWdFeoI1lMp20QyeTMDMRSqgbX8WNC0Xc+hbufBunbUBt/WHg4z/ncOb8fsyZ0o7zZeWWlldW1/LrhY3Nre0de3evoaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDmpN++pVCwSt3oUUy/EfcECRrA2Vtc+6GgWUoVu7tLy+Icr465ddErOVGgR3AyKkKnWtT87vYgkIRWacKxU23Vi7aVYakY4HRc6iaIxJkPcp22DAptVXjq9YIyOjdNDQSTNExpN3d8TKQ6VGoW+6QyxHqj52sT8r9ZOdHDupUzEiaaCzBYFCUc6QpM4UI9JSjQfGcBEMvNXRAZYYqJNaAUTgjt/8iI0yiW3UqpcnxarF1kceTiEIzgBF86gCldQgzoQeIAneIFX69F6tt6s91lrzspm9uGPrI9v/SSWnA==</latexit>

⇥S2 ⇥ S6

IIB background with exceptional F4
• BPS solutions dual to 5d SCFTs preserving exceptional  SUSY 

have been constructed in 
• Appropriate modifications of their analysis give

F4

<latexit sha1_base64="k4hlG1Y7Dhxy5z5qyAtIWo0iAJU="></latexit>

ds
2 = H(⇢, z)2(d⇢2 + dz

2) +R2(⇢, z)d⌦
2
2 +R6(⇢, z)

2
d⌦2

6

with , , -charges  
(no  charges)

D1 NS5 D5
F1

[d’Hoker, Gutperle, Karch, Uhlemann] [Legramandi, Nunez]

cf. [Lin-Lunin-Maldacena], [Lin-Maldacena]



<latexit sha1_base64="Zg0it/2uJM6rb+Sh/cDffIW/7NI=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KUqS6LLpxWdFeoI1lMp20QyeTMDMRSqgbX8WNC0Xc+hbufBunbUBt/WHg4z/ncOb8fsyZ0o7zZeWWlldW1/LrhY3Nre0de3evoaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDmpN++pVCwSt3oUUy/EfcECRrA2Vtc+6GgWUoVu7tLy+Icr465ddErOVGgR3AyKkKnWtT87vYgkIRWacKxU23Vi7aVYakY4HRc6iaIxJkPcp22DAptVXjq9YIyOjdNDQSTNExpN3d8TKQ6VGoW+6QyxHqj52sT8r9ZOdHDupUzEiaaCzBYFCUc6QpM4UI9JSjQfGcBEMvNXRAZYYqJNaAUTgjt/8iI0yiW3UqpcnxarF1kceTiEIzgBF86gCldQgzoQeIAneIFX69F6tt6s91lrzspm9uGPrI9v/SSWnA==</latexit>

⇥S2 ⇥ S6

IIB background with exceptional F4
• BPS solutions dual to 5d SCFTs preserving exceptional  SUSY 

have been constructed in 
• Appropriate modifications of their analysis give

F4

<latexit sha1_base64="k4hlG1Y7Dhxy5z5qyAtIWo0iAJU="></latexit>

ds
2 = H(⇢, z)2(d⇢2 + dz

2) +R2(⇢, z)d⌦
2
2 +R6(⇢, z)

2
d⌦2

6

with , , -charges  
(no  charges)

D1 NS5 D5
F1

• At , it approaches flat metric of [Ooguri-Skenderis] with const  flux.z, ρ ≫ 1 C2

[d’Hoker, Gutperle, Karch, Uhlemann] [Legramandi, Nunez]

<latexit sha1_base64="/Gbd5D3uHc2+Wesc34aLzMmLbXs=">AAACEnicbZDLSgMxFIYzXmu9jbp0EyyCLiwzVaobodiNywr2Au1YMpnTNjRzIcmoZegzuPFV3LhQxK0rd76Nmbagtv4Q+PKfc0jO70acSWVZX8bc/MLi0nJmJbu6tr6xaW5t12QYCwpVGvJQNFwigbMAqoopDo1IAPFdDnW3X07r9VsQkoXBtRpE4PikG7AOo0Rpq20eeuV24fyI4ZYfY+/+JrGHrTvwupBeCviHj9tmzspbI+FZsCeQQxNV2uZnywtp7EOgKCdSNm0rUk5ChGKUwzDbiiVEhPZJF5oaA+KDdJLRSkO8rx0Pd0KhT6DwyP09kRBfyoHv6k6fqJ6crqXmf7VmrDpnTsKCKFYQ0PFDnZhjFeI0H+wxAVTxgQZCBdN/xbRHBKFKp5jVIdjTK89CrZC3i/ni1UmudDGJI4N20R46QDY6RSV0iSqoiih6QE/oBb0aj8az8Wa8j1vnjMnMDvoj4+Mbs0+cRQ==</latexit>

dC2 = �iµdx1 ^ dx2 ^ dx3
<latexit sha1_base64="80BXSN16f6RcbaxWYF13xCNtk4Y=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BIvgqeyKVI9FL96sYD+gu5ZsOtuGJtklySpl6f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzwoQzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRaFJYx6rTkg0cCahaZjh0EkUEBFyaIej66nffgSlWSzvzTiBQJCBZBGjxFjpwRepr5nA/q2AAemVK27VnQEvEy8nFZSj0St/+f2YpgKkoZxo3fXcxAQZUYZRDpOSn2pICB2RAXQtlUSADrLZ1RN8YpU+jmJlSxo8U39PZERoPRah7RTEDPWiNxX/87qpiS6DjMkkNSDpfFGUcmxiPI0A95kCavjYEkIVs7diOiSKUGODKtkQvMWXl0nrrOrVqrW780r9Ko+jiI7QMTpFHrpAdXSDGqiJKFLoGb2iN+fJeXHenY95a8HJZw7RHzifPzjGklk=</latexit>

µ ⇠ ⌦

cf. [Lin-Lunin-Maldacena], [Lin-Maldacena]



<latexit sha1_base64="Zg0it/2uJM6rb+Sh/cDffIW/7NI=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KUqS6LLpxWdFeoI1lMp20QyeTMDMRSqgbX8WNC0Xc+hbufBunbUBt/WHg4z/ncOb8fsyZ0o7zZeWWlldW1/LrhY3Nre0de3evoaJEElonEY9ky8eKciZoXTPNaSuWFIc+p01/eDmpN++pVCwSt3oUUy/EfcECRrA2Vtc+6GgWUoVu7tLy+Icr465ddErOVGgR3AyKkKnWtT87vYgkIRWacKxU23Vi7aVYakY4HRc6iaIxJkPcp22DAptVXjq9YIyOjdNDQSTNExpN3d8TKQ6VGoW+6QyxHqj52sT8r9ZOdHDupUzEiaaCzBYFCUc6QpM4UI9JSjQfGcBEMvNXRAZYYqJNaAUTgjt/8iI0yiW3UqpcnxarF1kceTiEIzgBF86gCldQgzoQeIAneIFX69F6tt6s91lrzspm9uGPrI9v/SSWnA==</latexit>

⇥S2 ⇥ S6

IIB background with exceptional F4
• BPS solutions dual to 5d SCFTs preserving exceptional  SUSY 

have been constructed in 
• Appropriate modifications of their analysis give

F4

<latexit sha1_base64="k4hlG1Y7Dhxy5z5qyAtIWo0iAJU="></latexit>

ds
2 = H(⇢, z)2(d⇢2 + dz

2) +R2(⇢, z)d⌦
2
2 +R6(⇢, z)

2
d⌦2

6

•  and  are given by axi-sym solution to 4d electrostatic potential H R2,6 V

∂2
zV + 2

ρ
∂ρV + ∂2

ρV = 0

with , , -charges  
(no  charges)

D1 NS5 D5
F1

Boundary condition: Horizontal lines (blue)  conducting balls ( const)= V =

• At , it approaches flat metric of [Ooguri-Skenderis] with const  flux.z, ρ ≫ 1 C2

[d’Hoker, Gutperle, Karch, Uhlemann] [Legramandi, Nunez]

<latexit sha1_base64="/Gbd5D3uHc2+Wesc34aLzMmLbXs=">AAACEnicbZDLSgMxFIYzXmu9jbp0EyyCLiwzVaobodiNywr2Au1YMpnTNjRzIcmoZegzuPFV3LhQxK0rd76Nmbagtv4Q+PKfc0jO70acSWVZX8bc/MLi0nJmJbu6tr6xaW5t12QYCwpVGvJQNFwigbMAqoopDo1IAPFdDnW3X07r9VsQkoXBtRpE4PikG7AOo0Rpq20eeuV24fyI4ZYfY+/+JrGHrTvwupBeCviHj9tmzspbI+FZsCeQQxNV2uZnywtp7EOgKCdSNm0rUk5ChGKUwzDbiiVEhPZJF5oaA+KDdJLRSkO8rx0Pd0KhT6DwyP09kRBfyoHv6k6fqJ6crqXmf7VmrDpnTsKCKFYQ0PFDnZhjFeI0H+wxAVTxgQZCBdN/xbRHBKFKp5jVIdjTK89CrZC3i/ni1UmudDGJI4N20R46QDY6RSV0iSqoiih6QE/oBb0aj8az8Wa8j1vnjMnMDvoj4+Mbs0+cRQ==</latexit>

dC2 = �iµdx1 ^ dx2 ^ dx3
<latexit sha1_base64="80BXSN16f6RcbaxWYF13xCNtk4Y=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BIvgqeyKVI9FL96sYD+gu5ZsOtuGJtklySpl6f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzwoQzbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRaFJYx6rTkg0cCahaZjh0EkUEBFyaIej66nffgSlWSzvzTiBQJCBZBGjxFjpwRepr5nA/q2AAemVK27VnQEvEy8nFZSj0St/+f2YpgKkoZxo3fXcxAQZUYZRDpOSn2pICB2RAXQtlUSADrLZ1RN8YpU+jmJlSxo8U39PZERoPRah7RTEDPWiNxX/87qpiS6DjMkkNSDpfFGUcmxiPI0A95kCavjYEkIVs7diOiSKUGODKtkQvMWXl0nrrOrVqrW780r9Ko+jiI7QMTpFHrpAdXSDGqiJKFLoGb2iN+fJeXHenY95a8HJZw7RHzifPzjGklk=</latexit>

µ ⇠ ⌦

+ background potential  (for positivity of metric)μ5(zρ2 − z3)

cf. [Lin-Lunin-Maldacena], [Lin-Maldacena]



Correspondence with matrix side

<latexit sha1_base64="AifdKsGwV/Jy3bmMNfRTB+cgEfg="></latexit>

Xi =
3⌦

8

0

BBB@

Li
N1

⌦ 1n1

Li
N2

⌦ 1n2

. . .
Li
Nq

⌦ 1nq

1

CCCA

<latexit sha1_base64="Pt2VBvY3gT2Tsw9FvvB6PwNcwFQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOzTjQk=</latexit>z

<latexit sha1_base64="S3ArUb+j6acSKW3edSXDVlZdNF0=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzGaHzGOZmRVCyC948aCIV3/Im3/jbLIHjRY0FFXddHdFKWfG+v6XV1pb39jcKm9Xdnb39g+qh0cdozJNaJsornQvwoZyJmnbMstpL9UUi4jTbjS5zf3uI9WGKflgpykNBR5LFjOCbS4NdKKG1Zpf9xdAf0lQkBoUaA2rn4ORIpmg0hKOjekHfmrDGdaWEU7nlUFmaIrJBI9p31GJBTXhbHHrHJ05ZYRipV1Jixbqz4kZFsZMReQ6BbaJWfVy8T+vn9n4OpwxmWaWSrJcFGccWYXyx9GIaUosnzqCiWbuVkQSrDGxLp6KCyFYffkv6VzUg0a9cX9Za94UcZThBE7hHAK4gibcQQvaQCCBJ3iBV094z96b975sLXnFzDH8gvfxDSM+jlI=</latexit>⇢

<latexit sha1_base64="D9M3kYML9EQoTpgzb5WjHI7TveA=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi1WPRiyepYD+gXZdsmm1Ds8mSZJW69H948aCIV/+LN/+NabsHbX0w8Hhvhpl5YcKZNq777Swtr6yurRc2iptb2zu7pb39ppapIrRBJJeqHWJNORO0YZjhtJ0oiuOQ01Y4vJr4rQeqNJPizowS6se4L1jECDZWun8KvG6iZGIkugm8oFR2K+4UaJF4OSlDjnpQ+ur2JEljKgzhWOuO5ybGz7AyjHA6LnZTTRNMhrhPO5YKHFPtZ9Orx+jYKj0USWVLGDRVf09kONZ6FIe2M8ZmoOe9ifif10lNdOFnTCSpoYLMFkUpR/bJSQSoxxQlho8swUQxeysiA6wwMTaoog3Bm395kTRPK161Ur09K9cu8zgKcAhHcAIenEMNrqEODSCg4Ble4c15dF6cd+dj1rrk5DMH8AfO5w/Xn5IZ</latexit>

z1 / N1

<latexit sha1_base64="MmJR6IyYI4zFnDiBQFgoL67wbUs=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXiSCvYD2nXJpmkbms2GJKvUpf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCyVn2rjut5NbWV1b38hvFra2d3b3ivsHTR0nitAGiXms2iHWlDNBG4YZTttSURyFnLbC0dXUbz1QpVks7sxYUj/CA8H6jGBjpfunoNKVKpYmRjdBJSiW3LI7A1omXkZKkKEeFL+6vZgkERWGcKx1x3Ol8VOsDCOcTgrdRFOJyQgPaMdSgSOq/XR29QSdWKWH+rGyJQyaqb8nUhxpPY5C2xlhM9SL3lT8z+skpn/hp0zIxFBB5ov6CUf2yWkEqMcUJYaPLcFEMXsrIkOsMDE2qIINwVt8eZk0K2WvWq7enpVql1kceTiCYzgFD86hBtdQhwYQUPAMr/DmPDovzrvzMW/NOdnMIfyB8/kD2rKSGw==</latexit>

z2 / N2

<latexit sha1_base64="JDe5MjTJ0E42RnhUpPzJtFhJOP0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16WSyCp7IrUj0WvXhswX5Auy7ZNNuGZpOQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5kWRUG8/7dgpr6xubW8Xt0s7u3v5B+fCorUWqMGlhwYTqRkgTRjlpGWoY6UpFUBIx0onGtzO/80iUpoLfm4kkQYKGnMYUI2Olh2bo96US0giXh35YrnhVbw53lfg5qUCORlj+6g8EThPCDWZI657vSRNkSBmKGZmW+qkmEuExGpKepRwlRAfZ/Oqpe2aVgRsLZYsbd67+nshQovUkiWxngsxIL3sz8T+vl5r4Osgol6khHC8WxSlz7ZOzCNwBVQQbNrEEYUXtrS4eIYWwsUGVbAj+8surpH1R9WvVWvOyUr/J4yjCCZzCOfhwBXW4gwa0AIOCZ3iFN+fJeXHenY9Fa8HJZ47hD5zPH8gmkhA=</latexit>

Q1 / n1

<latexit sha1_base64="vxBkzfpt0+S0w8of1R2QOVXQM0c=">AAAB9XicbVBNSwMxEJ31s9avqkcvi0XwVHaLVI9FLx5bsB/Qrks2zbah2SQkWaUs/R9ePCji1f/izX9j2u5BWx8MPN6bYWZeJBnVxvO+nbX1jc2t7cJOcXdv/+CwdHTc1iJVmLSwYEJ1I6QJo5y0DDWMdKUiKIkY6UTj25nfeSRKU8HvzUSSIEFDTmOKkbHSQzOs9qUS0giXh9WwVPYq3hzuKvFzUoYcjbD01R8InCaEG8yQ1j3fkybIkDIUMzIt9lNNJMJjNCQ9SzlKiA6y+dVT99wqAzcWyhY37lz9PZGhROtJEtnOBJmRXvZm4n9eLzXxdZBRLlNDOF4silPm2idnEbgDqgg2bGIJworaW108QgphY4Mq2hD85ZdXSbta8WuVWvOyXL/J4yjAKZzBBfhwBXW4gwa0AIOCZ3iFN+fJeXHenY9F65qTz5zAHzifP8s5khI=</latexit>

Q2 / n2

• Size of irrep   Height of conducting ball    chargesNk ⟷ zk = NS5

• Multiplicity      Charge of conducting ball     chargesnk ⟷ Qk = D1
<latexit sha1_base64="Pt2VBvY3gT2Tsw9FvvB6PwNcwFQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOzTjQk=</latexit>z

<latexit sha1_base64="S3ArUb+j6acSKW3edSXDVlZdNF0=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzGaHzGOZmRVCyC948aCIV3/Im3/jbLIHjRY0FFXddHdFKWfG+v6XV1pb39jcKm9Xdnb39g+qh0cdozJNaJsornQvwoZyJmnbMstpL9UUi4jTbjS5zf3uI9WGKflgpykNBR5LFjOCbS4NdKKG1Zpf9xdAf0lQkBoUaA2rn4ORIpmg0hKOjekHfmrDGdaWEU7nlUFmaIrJBI9p31GJBTXhbHHrHJ05ZYRipV1Jixbqz4kZFsZMReQ6BbaJWfVy8T+vn9n4OpwxmWaWSrJcFGccWYXyx9GIaUosnzqCiWbuVkQSrDGxLp6KCyFYffkv6VzUg0a9cX9Za94UcZThBE7hHAK4gibcQQvaQCCBJ3iBV094z96b975sLXnFzDH8gvfxDSM+jlI=</latexit>⇢

 spherical ( ) probe -braneS2 D1

<latexit sha1_base64="Pt2VBvY3gT2Tsw9FvvB6PwNcwFQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOzTjQk=</latexit>z

<latexit sha1_base64="S3ArUb+j6acSKW3edSXDVlZdNF0=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzGaHzGOZmRVCyC948aCIV3/Im3/jbLIHjRY0FFXddHdFKWfG+v6XV1pb39jcKm9Xdnb39g+qh0cdozJNaJsornQvwoZyJmnbMstpL9UUi4jTbjS5zf3uI9WGKflgpykNBR5LFjOCbS4NdKKG1Zpf9xdAf0lQkBoUaA2rn4ORIpmg0hKOjekHfmrDGdaWEU7nlUFmaIrJBI9p31GJBTXhbHHrHJ05ZYRipV1Jixbqz4kZFsZMReQ6BbaJWfVy8T+vn9n4OpwxmWaWSrJcFGccWYXyx9GIaUosnzqCiWbuVkQSrDGxLp6KCyFYffkv6VzUg0a9cX9Za94UcZThBE7hHAK4gibcQQvaQCCBJ3iBV094z96b975sLXnFzDH8gvfxDSM+jlI=</latexit>⇢

 spherical ( ) probe -braneS6 NS5



Correspondence with matrix side

<latexit sha1_base64="AifdKsGwV/Jy3bmMNfRTB+cgEfg="></latexit>

Xi =
3⌦
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0
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⌦ 1n1
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N2

⌦ 1n2

. . .
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1

CCCA

<latexit sha1_base64="Pt2VBvY3gT2Tsw9FvvB6PwNcwFQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOzTjQk=</latexit>z

<latexit sha1_base64="S3ArUb+j6acSKW3edSXDVlZdNF0=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzGaHzGOZmRVCyC948aCIV3/Im3/jbLIHjRY0FFXddHdFKWfG+v6XV1pb39jcKm9Xdnb39g+qh0cdozJNaJsornQvwoZyJmnbMstpL9UUi4jTbjS5zf3uI9WGKflgpykNBR5LFjOCbS4NdKKG1Zpf9xdAf0lQkBoUaA2rn4ORIpmg0hKOjekHfmrDGdaWEU7nlUFmaIrJBI9p31GJBTXhbHHrHJ05ZYRipV1Jixbqz4kZFsZMReQ6BbaJWfVy8T+vn9n4OpwxmWaWSrJcFGccWYXyx9GIaUosnzqCiWbuVkQSrDGxLp6KCyFYffkv6VzUg0a9cX9Za94UcZThBE7hHAK4gibcQQvaQCCBJ3iBV094z96b975sLXnFzDH8gvfxDSM+jlI=</latexit>⇢

<latexit sha1_base64="D9M3kYML9EQoTpgzb5WjHI7TveA=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi1WPRiyepYD+gXZdsmm1Ds8mSZJW69H948aCIV/+LN/+NabsHbX0w8Hhvhpl5YcKZNq777Swtr6yurRc2iptb2zu7pb39ppapIrRBJJeqHWJNORO0YZjhtJ0oiuOQ01Y4vJr4rQeqNJPizowS6se4L1jECDZWun8KvG6iZGIkugm8oFR2K+4UaJF4OSlDjnpQ+ur2JEljKgzhWOuO5ybGz7AyjHA6LnZTTRNMhrhPO5YKHFPtZ9Orx+jYKj0USWVLGDRVf09kONZ6FIe2M8ZmoOe9ifif10lNdOFnTCSpoYLMFkUpR/bJSQSoxxQlho8swUQxeysiA6wwMTaoog3Bm395kTRPK161Ur09K9cu8zgKcAhHcAIenEMNrqEODSCg4Ble4c15dF6cd+dj1rrk5DMH8AfO5w/Xn5IZ</latexit>

z1 / N1

<latexit sha1_base64="MmJR6IyYI4zFnDiBQFgoL67wbUs=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXiSCvYD2nXJpmkbms2GJKvUpf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCyVn2rjut5NbWV1b38hvFra2d3b3ivsHTR0nitAGiXms2iHWlDNBG4YZTttSURyFnLbC0dXUbz1QpVks7sxYUj/CA8H6jGBjpfunoNKVKpYmRjdBJSiW3LI7A1omXkZKkKEeFL+6vZgkERWGcKx1x3Ol8VOsDCOcTgrdRFOJyQgPaMdSgSOq/XR29QSdWKWH+rGyJQyaqb8nUhxpPY5C2xlhM9SL3lT8z+skpn/hp0zIxFBB5ov6CUf2yWkEqMcUJYaPLcFEMXsrIkOsMDE2qIINwVt8eZk0K2WvWq7enpVql1kceTiCYzgFD86hBtdQhwYQUPAMr/DmPDovzrvzMW/NOdnMIfyB8/kD2rKSGw==</latexit>

z2 / N2

<latexit sha1_base64="JDe5MjTJ0E42RnhUpPzJtFhJOP0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16WSyCp7IrUj0WvXhswX5Auy7ZNNuGZpOQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5kWRUG8/7dgpr6xubW8Xt0s7u3v5B+fCorUWqMGlhwYTqRkgTRjlpGWoY6UpFUBIx0onGtzO/80iUpoLfm4kkQYKGnMYUI2Olh2bo96US0giXh35YrnhVbw53lfg5qUCORlj+6g8EThPCDWZI657vSRNkSBmKGZmW+qkmEuExGpKepRwlRAfZ/Oqpe2aVgRsLZYsbd67+nshQovUkiWxngsxIL3sz8T+vl5r4Osgol6khHC8WxSlz7ZOzCNwBVQQbNrEEYUXtrS4eIYWwsUGVbAj+8surpH1R9WvVWvOyUr/J4yjCCZzCOfhwBXW4gwa0AIOCZ3iFN+fJeXHenY9Fa8HJZ47hD5zPH8gmkhA=</latexit>

Q1 / n1

<latexit sha1_base64="vxBkzfpt0+S0w8of1R2QOVXQM0c=">AAAB9XicbVBNSwMxEJ31s9avqkcvi0XwVHaLVI9FLx5bsB/Qrks2zbah2SQkWaUs/R9ePCji1f/izX9j2u5BWx8MPN6bYWZeJBnVxvO+nbX1jc2t7cJOcXdv/+CwdHTc1iJVmLSwYEJ1I6QJo5y0DDWMdKUiKIkY6UTj25nfeSRKU8HvzUSSIEFDTmOKkbHSQzOs9qUS0giXh9WwVPYq3hzuKvFzUoYcjbD01R8InCaEG8yQ1j3fkybIkDIUMzIt9lNNJMJjNCQ9SzlKiA6y+dVT99wqAzcWyhY37lz9PZGhROtJEtnOBJmRXvZm4n9eLzXxdZBRLlNDOF4silPm2idnEbgDqgg2bGIJworaW108QgphY4Mq2hD85ZdXSbta8WuVWvOyXL/J4yjAKZzBBfhwBXW4gwa0AIOCZ3iFN+fJeXHenY9F65qTz5zAHzifP8s5khI=</latexit>

Q2 / n2

• Size of irrep   Height of conducting ball    chargesNk ⟷ zk = NS5

• Multiplicity      Charge of conducting ball     chargesnk ⟷ Qk = D1
• Requiring the potential  to be constant on each ball givesV

<latexit sha1_base64="xWh81kfxp0tNmURLY9JfVm/tVO4=">AAACDnicbVA9SwNBEN3zM8avqKXNYhCSJtyJRLEK2lhGMB+QxLC3mSRL9vaO3TlJOPILbPwrNhaK2Frb+W/cfBRqfDDweG+GmXl+JIVB1/1ylpZXVtfWUxvpza3tnd3M3n7VhLHmUOGhDHXdZwakUFBBgRLqkQYW+BJq/uBq4tfuQRsRqlscRdAKWE+JruAMrdTOHDd1P7xLciY/zg3zF7SJMMSE8j7TPaAdUEbgaNzOZN2COwVdJN6cZMkc5Xbms9kJeRyAQi6ZMQ3PjbCVMI2CSxinm7GBiPEB60HDUsUCMK1k+s6YHlulQ7uhtqWQTtWfEwkLjBkFvu0MGPbNX28i/uc1YuyetxKhohhB8dmibiwphnSSDe0IDRzlyBLGtbC3ToNgHG2CaRuC9/flRVI9KXjFQvHmNFu6nMeRIofkiOSIR85IiVyTMqkQTh7IE3khr86j8+y8Oe+z1iVnPnNAfsH5+AZ/X5vN</latexit>

⇢(s)(x) : charge density

<latexit sha1_base64="4253SAlURSCvExPnDBFsXCE9oI0="></latexit>

3⌦4
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(( 32 |Ns �Nt|)2 � (8(x� y))2
�
( 32 |Ns �Nt|)2 + (8(x� y))2

�2 ⇢
(t)(y) = 0

Potential created by each ballConstant potential + bkd 



Correspondence with matrix side

<latexit sha1_base64="AifdKsGwV/Jy3bmMNfRTB+cgEfg="></latexit>

Xi =
3⌦

8

0

BBB@

Li
N1

⌦ 1n1

Li
N2

⌦ 1n2

. . .
Li
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⌦ 1nq

1

CCCA

<latexit sha1_base64="Pt2VBvY3gT2Tsw9FvvB6PwNcwFQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOzTjQk=</latexit>z

<latexit sha1_base64="S3ArUb+j6acSKW3edSXDVlZdNF0=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzGaHzGOZmRVCyC948aCIV3/Im3/jbLIHjRY0FFXddHdFKWfG+v6XV1pb39jcKm9Xdnb39g+qh0cdozJNaJsornQvwoZyJmnbMstpL9UUi4jTbjS5zf3uI9WGKflgpykNBR5LFjOCbS4NdKKG1Zpf9xdAf0lQkBoUaA2rn4ORIpmg0hKOjekHfmrDGdaWEU7nlUFmaIrJBI9p31GJBTXhbHHrHJ05ZYRipV1Jixbqz4kZFsZMReQ6BbaJWfVy8T+vn9n4OpwxmWaWSrJcFGccWYXyx9GIaUosnzqCiWbuVkQSrDGxLp6KCyFYffkv6VzUg0a9cX9Za94UcZThBE7hHAK4gibcQQvaQCCBJ3iBV094z96b975sLXnFzDH8gvfxDSM+jlI=</latexit>⇢

<latexit sha1_base64="D9M3kYML9EQoTpgzb5WjHI7TveA=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi1WPRiyepYD+gXZdsmm1Ds8mSZJW69H948aCIV/+LN/+NabsHbX0w8Hhvhpl5YcKZNq777Swtr6yurRc2iptb2zu7pb39ppapIrRBJJeqHWJNORO0YZjhtJ0oiuOQ01Y4vJr4rQeqNJPizowS6se4L1jECDZWun8KvG6iZGIkugm8oFR2K+4UaJF4OSlDjnpQ+ur2JEljKgzhWOuO5ybGz7AyjHA6LnZTTRNMhrhPO5YKHFPtZ9Orx+jYKj0USWVLGDRVf09kONZ6FIe2M8ZmoOe9ifif10lNdOFnTCSpoYLMFkUpR/bJSQSoxxQlho8swUQxeysiA6wwMTaoog3Bm395kTRPK161Ur09K9cu8zgKcAhHcAIenEMNrqEODSCg4Ble4c15dF6cd+dj1rrk5DMH8AfO5w/Xn5IZ</latexit>

z1 / N1

<latexit sha1_base64="MmJR6IyYI4zFnDiBQFgoL67wbUs=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXiSCvYD2nXJpmkbms2GJKvUpf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCyVn2rjut5NbWV1b38hvFra2d3b3ivsHTR0nitAGiXms2iHWlDNBG4YZTttSURyFnLbC0dXUbz1QpVks7sxYUj/CA8H6jGBjpfunoNKVKpYmRjdBJSiW3LI7A1omXkZKkKEeFL+6vZgkERWGcKx1x3Ol8VOsDCOcTgrdRFOJyQgPaMdSgSOq/XR29QSdWKWH+rGyJQyaqb8nUhxpPY5C2xlhM9SL3lT8z+skpn/hp0zIxFBB5ov6CUf2yWkEqMcUJYaPLcFEMXsrIkOsMDE2qIINwVt8eZk0K2WvWq7enpVql1kceTiCYzgFD86hBtdQhwYQUPAMr/DmPDovzrvzMW/NOdnMIfyB8/kD2rKSGw==</latexit>

z2 / N2

<latexit sha1_base64="JDe5MjTJ0E42RnhUpPzJtFhJOP0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16WSyCp7IrUj0WvXhswX5Auy7ZNNuGZpOQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5kWRUG8/7dgpr6xubW8Xt0s7u3v5B+fCorUWqMGlhwYTqRkgTRjlpGWoY6UpFUBIx0onGtzO/80iUpoLfm4kkQYKGnMYUI2Olh2bo96US0giXh35YrnhVbw53lfg5qUCORlj+6g8EThPCDWZI657vSRNkSBmKGZmW+qkmEuExGpKepRwlRAfZ/Oqpe2aVgRsLZYsbd67+nshQovUkiWxngsxIL3sz8T+vl5r4Osgol6khHC8WxSlz7ZOzCNwBVQQbNrEEYUXtrS4eIYWwsUGVbAj+8surpH1R9WvVWvOyUr/J4yjCCZzCOfhwBXW4gwa0AIOCZ3iFN+fJeXHenY9Fa8HJZ47hD5zPH8gmkhA=</latexit>

Q1 / n1

<latexit sha1_base64="vxBkzfpt0+S0w8of1R2QOVXQM0c=">AAAB9XicbVBNSwMxEJ31s9avqkcvi0XwVHaLVI9FLx5bsB/Qrks2zbah2SQkWaUs/R9ePCji1f/izX9j2u5BWx8MPN6bYWZeJBnVxvO+nbX1jc2t7cJOcXdv/+CwdHTc1iJVmLSwYEJ1I6QJo5y0DDWMdKUiKIkY6UTj25nfeSRKU8HvzUSSIEFDTmOKkbHSQzOs9qUS0giXh9WwVPYq3hzuKvFzUoYcjbD01R8InCaEG8yQ1j3fkybIkDIUMzIt9lNNJMJjNCQ9SzlKiA6y+dVT99wqAzcWyhY37lz9PZGhROtJEtnOBJmRXvZm4n9eLzXxdZBRLlNDOF4silPm2idnEbgDqgg2bGIJworaW108QgphY4Mq2hD85ZdXSbta8WuVWvOyXL/J4yjAKZzBBfhwBXW4gwa0AIOCZ3iFN+fJeXHenY9F65qTz5zAHzifP8s5khI=</latexit>

Q2 / n2

• Size of irrep   Height of conducting ball    chargesNk ⟷ zk = NS5

• Multiplicity      Charge of conducting ball     chargesnk ⟷ Qk = D1
• Requiring the potential  to be constant on each ball givesV

<latexit sha1_base64="4253SAlURSCvExPnDBFsXCE9oI0="></latexit>

3⌦4
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<latexit sha1_base64="xWh81kfxp0tNmURLY9JfVm/tVO4=">AAACDnicbVA9SwNBEN3zM8avqKXNYhCSJtyJRLEK2lhGMB+QxLC3mSRL9vaO3TlJOPILbPwrNhaK2Frb+W/cfBRqfDDweG+GmXl+JIVB1/1ylpZXVtfWUxvpza3tnd3M3n7VhLHmUOGhDHXdZwakUFBBgRLqkQYW+BJq/uBq4tfuQRsRqlscRdAKWE+JruAMrdTOHDd1P7xLciY/zg3zF7SJMMSE8j7TPaAdUEbgaNzOZN2COwVdJN6cZMkc5Xbms9kJeRyAQi6ZMQ3PjbCVMI2CSxinm7GBiPEB60HDUsUCMK1k+s6YHlulQ7uhtqWQTtWfEwkLjBkFvu0MGPbNX28i/uc1YuyetxKhohhB8dmibiwphnSSDe0IDRzlyBLGtbC3ToNgHG2CaRuC9/flRVI9KXjFQvHmNFu6nMeRIofkiOSIR85IiVyTMqkQTh7IE3khr86j8+y8Oe+z1iVnPnNAfsH5+AZ/X5vN</latexit>

⇢(s)(x) : charge density

• Precise agreement with the saddle-point eq of SUSY localization



Implication on undeformed IKKT?
• In many ways, polarized IKKT is better behaved than the original IKKT.

• Standard large  expansion 

• Some quantitative match with gravity dual

N

• Partition function
<latexit sha1_base64="p4YpnhSQ7DWFfs5Gg5VeY/0pd5I="></latexit>

lim
⌦!0

Z(⌦)
polarized 6= ZIKKT

Polarized IKKTIKKT

• No smooth large  limit 

• Gravity dual is not fully understood

N

<latexit sha1_base64="wNm60J1+KPul4fBt2UYxzJ/DK04="></latexit>

Z(⌦)
polarized

⌦!0⇠ ⌦�2N ! 1

• By evaluating localization integral by residues on UHP gives  ZIKKT

<latexit sha1_base64="qOhdQCNRxNMNZYmIpVytkW+CQvw=">AAACEXicbVC7SgNBFJ2NrxhfUUubwSCkCrsi0TJoo6QwQl6YDWF2cpMMmdldZmaFsOwv2PgrNhaK2NrZ+TfOJik08cDA4Zx7uXOOF3KmtG1/W5mV1bX1jexmbmt7Z3cvv3/QVEEkKTRowAPZ9ogCznxoaKY5tEMJRHgcWt74KvVbDyAVC/y6noTQFWToswGjRBuply+6QWqDjt1bAUPi6gDbSewqJhJ834tdKfBNtVpPevmCXbKnwMvEmZMCmqPWy3+5/YBGAnxNOVGq49ih7sZEakY5JDk3UhASOiZD6BjqEwGqG08TJfjEKH08CKR5vsZT9fdGTIRSE+GZSUH0SC16qfif14n04KIbMz+MNPh0dmgQcWxip/XgPpNANZ8YQqhk5q+YjogkVJuWcqYEZzHyMmmelpxyqXx3VqhczuvIoiN0jIrIQeeogq5RDTUQRY/oGb2iN+vJerHerY/ZaMaa7xyiP7A+fwCHCZ1y</latexit>

⌦!0⇠ ZIKKT

• The asymptotic metric ( ) becomes [Ooguri-Skenderis] when .ρ, z ≫ 1 Ω → 0



Plan

1.Review of IKKT & mass deformation 

2.Analysis of matrix model 

3.Analysis of gravity dual 

4.Discussion / Conclusion



Conclusion

• Proposed duality between polarized IKKT & IIB SUGRA backgrounds

<latexit sha1_base64="AifdKsGwV/Jy3bmMNfRTB+cgEfg="></latexit>
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1
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<latexit sha1_base64="Pt2VBvY3gT2Tsw9FvvB6PwNcwFQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOzTjQk=</latexit>z

<latexit sha1_base64="S3ArUb+j6acSKW3edSXDVlZdNF0=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzGaHzGOZmRVCyC948aCIV3/Im3/jbLIHjRY0FFXddHdFKWfG+v6XV1pb39jcKm9Xdnb39g+qh0cdozJNaJsornQvwoZyJmnbMstpL9UUi4jTbjS5zf3uI9WGKflgpykNBR5LFjOCbS4NdKKG1Zpf9xdAf0lQkBoUaA2rn4ORIpmg0hKOjekHfmrDGdaWEU7nlUFmaIrJBI9p31GJBTXhbHHrHJ05ZYRipV1Jixbqz4kZFsZMReQ6BbaJWfVy8T+vn9n4OpwxmWaWSrJcFGccWYXyx9GIaUosnzqCiWbuVkQSrDGxLp6KCyFYffkv6VzUg0a9cX9Za94UcZThBE7hHAK4gibcQQvaQCCBJ3iBV094z96b975sLXnFzDH8gvfxDSM+jlI=</latexit>⇢

<latexit sha1_base64="D9M3kYML9EQoTpgzb5WjHI7TveA=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi1WPRiyepYD+gXZdsmm1Ds8mSZJW69H948aCIV/+LN/+NabsHbX0w8Hhvhpl5YcKZNq777Swtr6yurRc2iptb2zu7pb39ppapIrRBJJeqHWJNORO0YZjhtJ0oiuOQ01Y4vJr4rQeqNJPizowS6se4L1jECDZWun8KvG6iZGIkugm8oFR2K+4UaJF4OSlDjnpQ+ur2JEljKgzhWOuO5ybGz7AyjHA6LnZTTRNMhrhPO5YKHFPtZ9Orx+jYKj0USWVLGDRVf09kONZ6FIe2M8ZmoOe9ifif10lNdOFnTCSpoYLMFkUpR/bJSQSoxxQlho8swUQxeysiA6wwMTaoog3Bm395kTRPK161Ur09K9cu8zgKcAhHcAIenEMNrqEODSCg4Ble4c15dF6cd+dj1rrk5DMH8AfO5w/Xn5IZ</latexit>

z1 / N1

<latexit sha1_base64="MmJR6IyYI4zFnDiBQFgoL67wbUs=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXiSCvYD2nXJpmkbms2GJKvUpf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCyVn2rjut5NbWV1b38hvFra2d3b3ivsHTR0nitAGiXms2iHWlDNBG4YZTttSURyFnLbC0dXUbz1QpVks7sxYUj/CA8H6jGBjpfunoNKVKpYmRjdBJSiW3LI7A1omXkZKkKEeFL+6vZgkERWGcKx1x3Ol8VOsDCOcTgrdRFOJyQgPaMdSgSOq/XR29QSdWKWH+rGyJQyaqb8nUhxpPY5C2xlhM9SL3lT8z+skpn/hp0zIxFBB5ov6CUf2yWkEqMcUJYaPLcFEMXsrIkOsMDE2qIINwVt8eZk0K2WvWq7enpVql1kceTiCYzgFD86hBtdQhwYQUPAMr/DmPDovzrvzMW/NOdnMIfyB8/kD2rKSGw==</latexit>

z2 / N2

<latexit sha1_base64="JDe5MjTJ0E42RnhUpPzJtFhJOP0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16WSyCp7IrUj0WvXhswX5Auy7ZNNuGZpOQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5kWRUG8/7dgpr6xubW8Xt0s7u3v5B+fCorUWqMGlhwYTqRkgTRjlpGWoY6UpFUBIx0onGtzO/80iUpoLfm4kkQYKGnMYUI2Olh2bo96US0giXh35YrnhVbw53lfg5qUCORlj+6g8EThPCDWZI657vSRNkSBmKGZmW+qkmEuExGpKepRwlRAfZ/Oqpe2aVgRsLZYsbd67+nshQovUkiWxngsxIL3sz8T+vl5r4Osgol6khHC8WxSlz7ZOzCNwBVQQbNrEEYUXtrS4eIYWwsUGVbAj+8surpH1R9WvVWvOyUr/J4yjCCZzCOfhwBXW4gwa0AIOCZ3iFN+fJeXHenY9Fa8HJZ47hD5zPH8gmkhA=</latexit>

Q1 / n1

<latexit sha1_base64="vxBkzfpt0+S0w8of1R2QOVXQM0c=">AAAB9XicbVBNSwMxEJ31s9avqkcvi0XwVHaLVI9FLx5bsB/Qrks2zbah2SQkWaUs/R9ePCji1f/izX9j2u5BWx8MPN6bYWZeJBnVxvO+nbX1jc2t7cJOcXdv/+CwdHTc1iJVmLSwYEJ1I6QJo5y0DDWMdKUiKIkY6UTj25nfeSRKU8HvzUSSIEFDTmOKkbHSQzOs9qUS0giXh9WwVPYq3hzuKvFzUoYcjbD01R8InCaEG8yQ1j3fkybIkDIUMzIt9lNNJMJjNCQ9SzlKiA6y+dVT99wqAzcWyhY37lz9PZGhROtJEtnOBJmRXvZm4n9eLzXxdZBRLlNDOF4silPm2idnEbgDqgg2bGIJworaW108QgphY4Mq2hD85ZdXSbta8WuVWvOyXL/J4yjAKZzBBfhwBXW4gwa0AIOCZ3iFN+fJeXHenY9F65qTz5zAHzifP8s5khI=</latexit>

Q2 / n2

• SUSY localization
<latexit sha1_base64="U669FjZZaAHac+sB/+s4TlRDusY="></latexit>
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<latexit sha1_base64="8p4B2xV4eVCU/LWq0gAfnt4JjP0=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyyCqzIjUt0IRTcuK9gHbYchk6ZtaJIZ8hDq0C9x40IRt36KO//GTDsLbT1wL4dz7iU3J0oYVdrzvp3C2vrG5lZxu7Szu7dfdg8OWyo2EpMmjlksOxFShFFBmppqRjqJJIhHjLSjyW3mtx+JVDQWD3qakICjkaBDipG2UuiWu9d9ZXiYNmbdrIVuxat6c8BV4uekAnI0QverP4ix4URozJBSPd9LdJAiqSlmZFbqG0UShCdoRHqWCsSJCtL54TN4apUBHMbSltBwrv7eSBFXasojO8mRHqtlLxP/83pGD6+ClIrEaCLw4qGhYVDHMEsBDqgkWLOpJQhLam+FeIwkwtpmVbIh+MtfXiWt86pfq9buLyr1mzyOIjgGJ+AM+OAS1MEdaIAmwMCAZ/AK3pwn58V5dz4WowUn3zkCf+B8/gDZUZM8</latexit>

Z =
X

P

ZP

• Saddle point equations = Data charactering SUGRA solutions 

• Evaluating on-shell SUGRA action (determining the boundary term)

• Prove  for general lim
Ω→0

Z(Ω)
residue = ZIKKT N

• SUGRA solutions with D7 branes?

Some loose ends



Conclusion

• Proposed duality between polarized IKKT & IIB SUGRA backgrounds

<latexit sha1_base64="AifdKsGwV/Jy3bmMNfRTB+cgEfg="></latexit>

Xi =
3⌦

8

0

BBB@

Li
N1

⌦ 1n1

Li
N2

⌦ 1n2

. . .
Li
Nq

⌦ 1nq

1

CCCA

<latexit sha1_base64="Pt2VBvY3gT2Tsw9FvvB6PwNcwFQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOzTjQk=</latexit>z

<latexit sha1_base64="S3ArUb+j6acSKW3edSXDVlZdNF0=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzGaHzGOZmRVCyC948aCIV3/Im3/jbLIHjRY0FFXddHdFKWfG+v6XV1pb39jcKm9Xdnb39g+qh0cdozJNaJsornQvwoZyJmnbMstpL9UUi4jTbjS5zf3uI9WGKflgpykNBR5LFjOCbS4NdKKG1Zpf9xdAf0lQkBoUaA2rn4ORIpmg0hKOjekHfmrDGdaWEU7nlUFmaIrJBI9p31GJBTXhbHHrHJ05ZYRipV1Jixbqz4kZFsZMReQ6BbaJWfVy8T+vn9n4OpwxmWaWSrJcFGccWYXyx9GIaUosnzqCiWbuVkQSrDGxLp6KCyFYffkv6VzUg0a9cX9Za94UcZThBE7hHAK4gibcQQvaQCCBJ3iBV094z96b975sLXnFzDH8gvfxDSM+jlI=</latexit>⇢

<latexit sha1_base64="D9M3kYML9EQoTpgzb5WjHI7TveA=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi1WPRiyepYD+gXZdsmm1Ds8mSZJW69H948aCIV/+LN/+NabsHbX0w8Hhvhpl5YcKZNq777Swtr6yurRc2iptb2zu7pb39ppapIrRBJJeqHWJNORO0YZjhtJ0oiuOQ01Y4vJr4rQeqNJPizowS6se4L1jECDZWun8KvG6iZGIkugm8oFR2K+4UaJF4OSlDjnpQ+ur2JEljKgzhWOuO5ybGz7AyjHA6LnZTTRNMhrhPO5YKHFPtZ9Orx+jYKj0USWVLGDRVf09kONZ6FIe2M8ZmoOe9ifif10lNdOFnTCSpoYLMFkUpR/bJSQSoxxQlho8swUQxeysiA6wwMTaoog3Bm395kTRPK161Ur09K9cu8zgKcAhHcAIenEMNrqEODSCg4Ble4c15dF6cd+dj1rrk5DMH8AfO5w/Xn5IZ</latexit>

z1 / N1

<latexit sha1_base64="MmJR6IyYI4zFnDiBQFgoL67wbUs=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXiSCvYD2nXJpmkbms2GJKvUpf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCyVn2rjut5NbWV1b38hvFra2d3b3ivsHTR0nitAGiXms2iHWlDNBG4YZTttSURyFnLbC0dXUbz1QpVks7sxYUj/CA8H6jGBjpfunoNKVKpYmRjdBJSiW3LI7A1omXkZKkKEeFL+6vZgkERWGcKx1x3Ol8VOsDCOcTgrdRFOJyQgPaMdSgSOq/XR29QSdWKWH+rGyJQyaqb8nUhxpPY5C2xlhM9SL3lT8z+skpn/hp0zIxFBB5ov6CUf2yWkEqMcUJYaPLcFEMXsrIkOsMDE2qIINwVt8eZk0K2WvWq7enpVql1kceTiCYzgFD86hBtdQhwYQUPAMr/DmPDovzrvzMW/NOdnMIfyB8/kD2rKSGw==</latexit>

z2 / N2

<latexit sha1_base64="JDe5MjTJ0E42RnhUpPzJtFhJOP0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16WSyCp7IrUj0WvXhswX5Auy7ZNNuGZpOQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5kWRUG8/7dgpr6xubW8Xt0s7u3v5B+fCorUWqMGlhwYTqRkgTRjlpGWoY6UpFUBIx0onGtzO/80iUpoLfm4kkQYKGnMYUI2Olh2bo96US0giXh35YrnhVbw53lfg5qUCORlj+6g8EThPCDWZI657vSRNkSBmKGZmW+qkmEuExGpKepRwlRAfZ/Oqpe2aVgRsLZYsbd67+nshQovUkiWxngsxIL3sz8T+vl5r4Osgol6khHC8WxSlz7ZOzCNwBVQQbNrEEYUXtrS4eIYWwsUGVbAj+8surpH1R9WvVWvOyUr/J4yjCCZzCOfhwBXW4gwa0AIOCZ3iFN+fJeXHenY9Fa8HJZ47hD5zPH8gmkhA=</latexit>

Q1 / n1

<latexit sha1_base64="vxBkzfpt0+S0w8of1R2QOVXQM0c=">AAAB9XicbVBNSwMxEJ31s9avqkcvi0XwVHaLVI9FLx5bsB/Qrks2zbah2SQkWaUs/R9ePCji1f/izX9j2u5BWx8MPN6bYWZeJBnVxvO+nbX1jc2t7cJOcXdv/+CwdHTc1iJVmLSwYEJ1I6QJo5y0DDWMdKUiKIkY6UTj25nfeSRKU8HvzUSSIEFDTmOKkbHSQzOs9qUS0giXh9WwVPYq3hzuKvFzUoYcjbD01R8InCaEG8yQ1j3fkybIkDIUMzIt9lNNJMJjNCQ9SzlKiA6y+dVT99wqAzcWyhY37lz9PZGhROtJEtnOBJmRXvZm4n9eLzXxdZBRLlNDOF4silPm2idnEbgDqgg2bGIJworaW108QgphY4Mq2hD85ZdXSbta8WuVWvOyXL/J4yjAKZzBBfhwBXW4gwa0AIOCZ3iFN+fJeXHenY9F65qTz5zAHzifP8s5khI=</latexit>

Q2 / n2

• SUSY localization
<latexit sha1_base64="U669FjZZaAHac+sB/+s4TlRDusY="></latexit>
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<latexit sha1_base64="8p4B2xV4eVCU/LWq0gAfnt4JjP0=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyyCqzIjUt0IRTcuK9gHbYchk6ZtaJIZ8hDq0C9x40IRt36KO//GTDsLbT1wL4dz7iU3J0oYVdrzvp3C2vrG5lZxu7Szu7dfdg8OWyo2EpMmjlksOxFShFFBmppqRjqJJIhHjLSjyW3mtx+JVDQWD3qakICjkaBDipG2UuiWu9d9ZXiYNmbdrIVuxat6c8BV4uekAnI0QverP4ix4URozJBSPd9LdJAiqSlmZFbqG0UShCdoRHqWCsSJCtL54TN4apUBHMbSltBwrv7eSBFXasojO8mRHqtlLxP/83pGD6+ClIrEaCLw4qGhYVDHMEsBDqgkWLOpJQhLam+FeIwkwtpmVbIh+MtfXiWt86pfq9buLyr1mzyOIjgGJ+AM+OAS1MEdaIAmwMCAZ/AK3pwn58V5dz4WowUn3zkCf+B8/gDZUZM8</latexit>

Z =
X

P

ZP

• Saddle point equations = Data charactering SUGRA solutions 

• Holographic dictionary? (Operator insertions  supergravity modes?) ↔

• Matrix bootstrap? (Measure is not positive) [Lin], [Kazakov, Zheng],….

• Localization of correlation functions (  etc.)Tr ((X3 + iX10)m)

• Implication to original “IKKT conjecture” ? (Non-perturbative def of IIB string in flat space) 
<latexit sha1_base64="nZ+cqJ7JNHV9/1ljk1thPtnGJ0E="></latexit>

Tr(eikX) $ graviton vertex op? Lorentzian IKKT? (Divergent partition fn)


