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(Euclidean) IKKT matrix model
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[Ishibashi, Kawai, Kitazawa, Tsuchiya ’96]

•    Theory of              matrices in 0 dimension, with 16 supersymmetries and SO(10) invariance.    <latexit sha1_base64="U/nuz3eZxYfGP+JIBx3nyzhVgxc="></latexit>
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How does spacetime and gravity emerge?

•    Originally proposed as a non-perturbative definition IIB superstring theory. 

[Anagnostopoulos, Asano, Azuma, Chou,  
Hatakeyama, Hirasawa, Hotta, Ito, Kawai,  
Nishimura,  Okubo, Piensuk, Sugino, Tsuchiya,…]
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Despite intriguing and highly non-trivial results in the IKKT model, this 
 duality has, until recently, remained largely unexplored…

•    Originally proposed as a non-perturbative definition IIB superstring theory. 

 strings/supergravity on the  
near-horizon geometry of Dp-branes

(p+1)-dimensional super Yang-Mills 
theories with 16 supercharges

•    « Worldpoint theory » for the D(-1) brane. 

Appears on the field theory side of the holographic dualities (for the extremal case p= -1):
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[Boonstra, Skenderis, Townsend ’98]
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(Euclidean) IKKT matrix model

Main result:
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S9Lowest KK fluctuations around                  
described by a one-dimensional 

« supergravity » theory 

Lowest BPS multiplet of  
gauge invariant operators 
in the IKKT matrix model 

•    Originally proposed as a non-perturbative definition IIB superstring theory. 
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Plan of the talk
<latexit sha1_base64="/yGYdtmIA0biMLdhG7YEf9n72iU="></latexit>

S9

<latexit sha1_base64="5yhB6PGvmEvqQA4MHx7t3YwhtG4="></latexit>

SIKKT = �Tr
⇣1
4
[Xa , Xb] [X

a , Xb] +
1

2
 ̄ �a [ , Xa]

⌘

•    Theory of              matrices in 0 dimension, with 16 supersymmetries and SO(10) invariance.    <latexit sha1_base64="U/nuz3eZxYfGP+JIBx3nyzhVgxc="></latexit>

N ⇥N

•    Originally proposed as a non-perturbative definition IIB superstring theory. 

Lowest KK fluctuations around                  
described by a one-dimensional 

« supergravity » theory 

Lowest BPS multiplet of  
gauge invariant operators 
in the IKKT matrix model 
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Sphere truncations of gravity

D: Gravity theory
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SO(q + 1)
Gravity theory with 

                  Yang-Mills  
and scalar potential 

?

« Pauli truncation » [1953]

Consistency not ensured  
by group theory…

must start from specific 
matter-coupled gravity theories

Does not work for pure gravity…  

(maximal) supergravities



Sphere truncations of supergravities

Consistent sphere truncations of gravity theories  
are hard to construct, but:

•    Allow to uplift all solutions of the  
lower-dimensional theory. 

•    Powerful tools for precision holography

D=10 IIB supergravity

D=5 SO(6) gauged supergravity

D3-brane 

Conformal brane  

[Baguet, Hohm, Samtleben ’15]
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using holographic renormalization technique
[Kanitscheider, Skenderis, Taylor ‘08]

[Nastase, Vaman ’00]



Sphere truncations of supergravities

Consistent sphere truncations of gravity theories  
are hard to construct, but:D=10 IIA supergravity

D=2 SO(9) gauged supergravity

D3-brane 

Non-conformal branes  

[Bossard, FC, Kleinschmidt, Inverso ‘23]
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•    Allow to uplift all solutions of the  
lower-dimensional theory. 

•    Powerful tools for precision holography
2pt/3pt functions in BFSS

[Ortiz, Samtleben, Tsimpis ’14]   [Bobev, Mera Alvarez, Paul ’25]



Kaluza-Klein truncations around all Dp brane solutions have been constructed 

except for the

D(-1) brane?

Holographic dual of  
the IKKT matrix model

[Gibbons, Green, Perry ’96]

Half-supersymmetric solution of (Euclidean) IIB supergravity 
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No known group theoretical argument for the existence of a sphere truncation to 1D, but…

[Ooguri, Skenderis ’98]
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Sphere truncation to one dimension

D=10: (Euclidean) gravity + dilaton + axion

Gravity +                  SO(10) YM
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Sphere truncation to one dimension

D=10: (Euclidean) gravity + dilaton + axion
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Sphere truncation to one dimension

D=10: (Euclidean) gravity + dilaton + axion

Gravity +                  SO(10) YM
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No curvature tensors in one dimension

Variation with respect to Einbein and gauge fields lead to first order constraints.  

SO(10) gauged  
quantum mechanics

[FC, Samtleben ’25]
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D=10: (Euclidean) gravity + dilaton + axion

Gravity +                  SO(10) YM
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Sphere truncation to one dimension [FC, Samtleben ’25]

<latexit sha1_base64="A7QcjGFTt3nRdEtyICX30myV0sw="></latexit>

e! = e→4ω !→1

<latexit sha1_base64="kNfYLszJttgTjoMAYmC/jV/8WyM="></latexit>

ω =→ 1

2 eg

(
T→1
ij DtTkj µ

iµk + ε̇
)

<latexit sha1_base64="C8CbjTNla69ZQ25YKSMZ0kCe2Go="></latexit>

ds2D = e9ω ! e2 dt2 + g→2 eω T→1
ij Dµi Dµj

<latexit sha1_base64="vUI4w3HDsNMXj+pIGdwlDHp0dog="></latexit>

ds210

<latexit sha1_base64="2IO6+9FimWqrYpETsheOBBOaNCA="></latexit>→



Maximal SUSY in 1D implies…

Bosons SO(10) Fermions  (32 comp. spinors)

dilaton

gravitini
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scalars
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Maximal SUSY in 1D implies…
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<latexit sha1_base64="i9wbR6cRkqycfdjsPHWz8I65n30="></latexit>

SO(10)g
<latexit sha1_base64="dQRCFVgVQzd0Ym8VPJAGERcNBPo="></latexit>

�a <latexit sha1_base64="jOgBbcYoVmkV9Xc86N+QUF5vKXk="></latexit>

144

`Topological’ term:

<latexit sha1_base64="SEbcUXd0WJZ1UNvZlNnruYjT324="></latexit>a[ijk]

<latexit sha1_base64="mWas3zHlAANHbpT22pgdt40FwgI="></latexit>

 

<latexit sha1_base64="lxjOFi+TPAjDrLr5DiRKWUZkzhY="></latexit>

�

<latexit sha1_base64="2fwU+/bXUZfAizogRDJhXmLicBI="></latexit>�a

<latexit sha1_base64="Cs0DKTQTaPuKIYxMkUtiklQpyz4="></latexit>

a , b = 1 , . . . 10

<latexit sha1_base64="Q3wyN8nSAxSjZGWCYpIkwNnHbUo="></latexit>

{�a ,�b} = 2 �ab 132

<latexit sha1_base64="mfiDoIxj1khhahEmNhvS5Q/a2eU="></latexit>

→144

[FC, Samtleben ’25]

<latexit sha1_base64="pnFRJrfku/ylL4yJWnnl9k3OkE8="></latexit>

ω

<latexit sha1_base64="AnOX4g5rPqdBreInrPCRlBQkeNY="></latexit>

L1 = 10 e→1 ω̇2 +
1

4
e→1 Dt T

→1
ij Dt Tij →

1

12
e→1 e→2ω T→1

ij T→1
kl T→1

mn Dtaikm Dtajln → e

2
V
[
T ,ω , a

]

<latexit sha1_base64="L3Z/Fv/szR/R8y0ThJJVPM36rzI="></latexit>

+20 ω̄Dtω+ 2 ε̄a Dtεa + LNoether + LYukawa

<latexit sha1_base64="aX2RlhPGCLuSYgOcps94wFqiAxo="></latexit>

+Ltop.[a]

<latexit sha1_base64="O/wLIWqpSxxsZhwIzlUb4qwwTFI="></latexit>

A[ij]

<latexit sha1_base64="qMPEdxWhTYr5dtlYaOe5b2RrpaE="></latexit>

Ltop. = g
i

1152
ωi1i2i3i4i5i6i7i8i9i10 aji1i2 aji3i4 ai5i6i7 Dtai8i9i10



Killing spinors at

Requires the bosonic fields to satisfy 1st order equations that

•    imply the field equations

•    can be solved exactly

1/2-SUSY
solutions:

<latexit sha1_base64="of8BKhpYJZ7XFhFru0vIYSZmzxU="></latexit>

with

SUSY 

variations

<latexit sha1_base64="Bn7NWOZLh1/W5/OUswbLMh3Mik0="></latexit>

aijk = 0

<latexit sha1_base64="ChpWfxcpI6HUPsoBRX+HogI8WnI="></latexit>

�⇤ =

✓
116 0
0 �116

◆

Killing spinor equations:

<latexit sha1_base64="L546WyiaLIE6R3oiRTaMB1Sd2c0="></latexit>

�✏(fermions)
!
= 0

Only two possibilities: non-supersymmetric configurations or

1/2-supersymmetric  
configurations:

<latexit sha1_base64="S8BA83cJcipQ1D5EG1dztMLoLzg="></latexit>

�✏�a = (. . .)ab �
b
⇣
132 ± �⇤

⌘
✏

!
= 0

<latexit sha1_base64="gT/geGqS0waKe5Hn2lfWzwPhk3Y="></latexit>

�✏� = . . .
⇣
132 ± �⇤

⌘
✏

!
= 0 <latexit sha1_base64="7fwlrur3Rh6ZKCY7RiM8nUm8Xg8="></latexit>

✏� =

✓
"(t)
0

◆

<latexit sha1_base64="4MQY+05U0lFyNwQ0xhNPKYPRsXs="></latexit>

Tij =

0

B@
e�1

. . .
e�10

1

CA
<latexit sha1_base64="Pndil72M8fHn2HA+fUionrG4EAI="></latexit>

e→ω

Chirality  
matrix

<latexit sha1_base64="XfTcqWrVzVVue7dA8MPJg4gO5p8="></latexit>

e→ωi = t+ ci

<latexit sha1_base64="zzWO3LeJoyzeytaBjS7qJj5aYe0="></latexit>

�✏�a = (DT . . .)ab �
b✏+ (T . . .)ab �

b�⇤✏

<latexit sha1_base64="QGSWo0rZi6sZST8qisko8FhTXMc="></latexit>

ωωε = Dt ϑ→ g
e

4
e4ε Tii !→ ϑ

<latexit sha1_base64="k/X832rryy6oYRUTsrJSLb1carU="></latexit>

ωωε =
1

2
e→1ϑ̇!↑ ϖ+

1

10
g e4ε Tii ϖ

typically break SO(10) 



Smeared D instantons

p=2p>2

Solutions preserving 

<latexit sha1_base64="6S3YOMSWFjACfa12rJB8DuSo2es="></latexit>

e→ωTij =





1
t+c1

. . .
1

t+c1
1

t+c2
. . .

1
t+c2





<latexit sha1_base64="fa0H9U8aOHhsSPfimQBemH7PJOY="></latexit>

SO(p)→ SO(10↑ p)

Uplifts to

D=10

•    By also breaking SO(10-p): ball/sphere distributions deformed to ellipsoids. 

<latexit sha1_base64="LBh7hIkUheNSWbmXjL4dkwTsJHI="></latexit>

Rp
<latexit sha1_base64="AiEQKcM8jQ9ooRD+RFBva1UtikI="></latexit>

R2
<latexit sha1_base64="IrZ6Rq1HqLsMVb03lRvdqrYfCJY="></latexit>

R10→p
<latexit sha1_base64="njGxFpX6FUTchrZ+1WKpXlHwdXg="></latexit>

R8

<latexit sha1_base64="2LiVCD7+txPZwahwTPG78iFq1Jc="></latexit>

ds210 = | ωdx|2

<latexit sha1_base64="SJmIlCfhW2uQn872xlgPuG0EHS0="></latexit>

e!(ωx) →
∫

R10

ωdy
εp(ωx , ωy , c1 , c2)

|ωx↑ ωy|8

brane  
distribution

•    

Flat space

Further uplift to pp-waves solutions of pure Lorentzian gravity in D=12

[analogous to smeared D3 branes 
Freedman, Gubser, Pilch, Warner ’00]

<latexit sha1_base64="A0TPqKdwTnaUOoFH+oy4Ijl2W9A="></latexit>

ds212 = dx+dx→ + e! dx→dx→ + ds210

[Tseytlin ’97]

Dual to states in 
the `Coulomb branch’



Playing with signatures

D=10: (Lorentzian) gravity + dilaton + axion

Gravity +                  SO(9,1) YM

<latexit sha1_base64="TeXH3/nYuF0NN/1/5k20KtUoLDE="></latexit>

L10 = E
⇣
R� 1

2
(@�)2 + e2�(@�)2

⌘

+ scalarsD=1:

<latexit sha1_base64="A7QcjGFTt3nRdEtyICX30myV0sw="></latexit>

e! = e→4ω !→1

<latexit sha1_base64="xkot9H7Fs8DIe/9+7RjNGI4Ww+M="></latexit>

L1 = 10 e→1 ω̇2 +
1

4
e→1 DtT

→1
ij Dt Tij →

1

2
e g2 e8ω

(
2TijTij → (Tii)

2
)
.

<latexit sha1_base64="C8CbjTNla69ZQ25YKSMZ0kCe2Go="></latexit>

ds2D = e9ω ! e2 dt2 + g→2 eω T→1
ij Dµi Dµj

<latexit sha1_base64="vUI4w3HDsNMXj+pIGdwlDHp0dog="></latexit>

ds210

<latexit sha1_base64="ys3PRTE7XzadfJm7ak5O7RnHGPM="></latexit>

Tij = Tji1D scalars

<latexit sha1_base64="GrOhJfz9FyhMQ4wxgPcPTtTvpZc="></latexit>

i , j = 1 , . . . 10

1D gauge fields

Subsector of IIB*/IIB’ supergravities [Hull ’98]

<latexit sha1_base64="9MAsbfVyO61FEZC2swOuMjWbF1E="></latexit>

H
9

<latexit sha1_base64="FP5esV8DFJNzEQESpsG+tRBnI1I="></latexit>

Tij → SL(10)

SO(9,1)

<latexit sha1_base64="e8JnGIFCSjfT6G7vg/zu2Qn3bpY="></latexit>

det(Tij) = →1

<latexit sha1_base64="kNfYLszJttgTjoMAYmC/jV/8WyM="></latexit>

ω =→ 1

2 eg

(
T→1
ij DtTkj µ

iµk + ε̇
)

<latexit sha1_base64="iFOaVYOcI8mTQ/GYnfPRclCpbMU="></latexit>

T→1
ij DtTkj ω

klµiµk + ε̇
)

<latexit sha1_base64="ypV9JAfCps4XP+keFoReh7HWjHA="></latexit>

Aij → so(9, 1)
<latexit sha1_base64="hPGKAfUF3L0E5spHX5FMX90qaME="></latexit>

Aij = →Aji

<latexit sha1_base64="2IO6+9FimWqrYpETsheOBBOaNCA="></latexit>→



Solutions with
<latexit sha1_base64="ZZI1KuZVq4sCWNuPnggSwQHuXrc="></latexit>

aijk →= 0

Will uplift to IIB solutions with non-trivial p-forms.

Configurations preserving:

<latexit sha1_base64="UwDgxj1t2DAtXjfcA7VxW3lEaZ8="></latexit>a8,9,10 = y

<latexit sha1_base64="LgihJyrUmM89tDd3qmyySk4gkis="></latexit>

SO(9, 1) →↑SO(7)↓ SO(2, 1)

<latexit sha1_base64="lJfdKflaCdYMRJPuhuGNbuZGicI="></latexit>

SO(10) →↑ SO(7)↓ SO(3)

<latexit sha1_base64="SyCWdLvfgnj6mYpJe2B8UPbK6lQ="></latexit>

Tij = diag
(
e→3x, e→3x, e→3x, e→3x, e→3x, e→3x, e→3x, e7x, e7x,±e7x

)
<latexit sha1_base64="ish+NZKaj/2N8v8ibQ/CBhuB2+Q="></latexit>

+
<latexit sha1_base64="yoGuNeayd1r0+WvI9Og/U1SdLVs="></latexit>→

1/2-BPS solutions the field equations: 
<latexit sha1_base64="LgihJyrUmM89tDd3qmyySk4gkis="></latexit>

SO(9, 1) →↑SO(7)↓ SO(2, 1)For matches (analytic continuation to p=-1 of) 
‘spherical Dp-brane solutions’ of [Bobev, Bomans, Gautason] 

IIB*/IIB*
Euclidean IIB

Killing spinor equations:
<latexit sha1_base64="L546WyiaLIE6R3oiRTaMB1Sd2c0="></latexit>

�✏(fermions)
!
= 0 1st order BPS differential equations on 

<latexit sha1_base64="oqsY1CcTIcooiz/YqWNUaC8jAkU="></latexit>

ω , x , y
<latexit sha1_base64="5ODqXpIt5MZnr3r5LC9BPBcQV30="></latexit>

0 = 20 y
(
3e10x + 1

)
e11x+2ω ω̇→

(
9 y2 → 4

(
e10x + 3

) (
3e10x + 7

)
ex+2ω

)
ẏ

……

together with  
a projector:

<latexit sha1_base64="42ZodbM64avprRNtUfmcxdLwC1E="></latexit>

P ω = 0 , P → 1

2
(I↑ !→)

(
I+

e↑ω↑21x/2
(
9 g e7x+4ω y + ẏ

)

4
(
g
(
3 e7x + 7 e↑3x

)
e4ω ↑ 5 ε̇

) !8910

)
<latexit sha1_base64="eYkup7J8uwoDv3CZV43xZISo/kw="></latexit>

tr(P) = 16



Polya counting for the matrix model

<latexit sha1_base64="5yhB6PGvmEvqQA4MHx7t3YwhtG4="></latexit>

SIKKT = �Tr
⇣1
4
[Xa , Xb] [X

a , Xb] +
1

2
 ̄ �a [ , Xa]

⌘ 16 supercharges
<latexit sha1_base64="OhnCXZc2rc2RhzznKw7DsFIrzz8="></latexit>

�⇤✏ = ✏

<latexit sha1_base64="t3c32X2kroMOR+2m+M+hsbDgnRY="></latexit>

[�✏1 , �✏2 ] = �SU(N)
✓algebra:

       and      are              matrices, transforming in the       and        of             . 
<latexit sha1_base64="V5YH2yeTvcdZ+Lxr7+q1h0XI3Vs="></latexit>

Xa
<latexit sha1_base64="cmaQ5yK8nWfWIKxzOujZUnvigFw="></latexit>

 
<latexit sha1_base64="tDwZehvLgleb1Yt0NKKJ8IGLUMI="></latexit>

SU(N)
<latexit sha1_base64="EYOt8h+2kbUgOmYeb3i8uHXTcgM="></latexit>

SO(10)
<latexit sha1_base64="jCQ4dZYjhOnqIXu5PyJiQkpPx1g="></latexit>

10
<latexit sha1_base64="ns8DqtPaVmDIxBSfiOQD8RhSE3s="></latexit>

16s

which combine  
SO(10) rep.

[Morales, Samtleben ’05]

<latexit sha1_base64="16n4EgnDpvbR6fICCtXXmwAJw6U="></latexit>

Bn = [n, 0000]n � [n�1, 0001]n+ 1
2
� [n�2, 0100]n+1�

[n�3, 1010]n+ 3
2
� [n�3, 0020]n+2 � [n�4, 2000]n+2

� [n�4, 1010]n+ 5
2
� [n�4, 0100]n+3

� [n�4, 0001]n+ 7
2
� [n�4, 0000]n+4

<latexit sha1_base64="Uv1ntO+5gLkfCloIiQePsP8ghrU="></latexit> 1X

n=2

Bn

Spectrum: 
<latexit sha1_base64="BoBLNnMYxgkCuvZLRMO7vxKMD7c="></latexit>

ZIKKT = Zlong →
→∑

n=0

BPSn

cyclic counting of words in the alphabet                ‘’minus field equations ’’
<latexit sha1_base64="Iao+ibPEGaxdt9wEjLRDVyXahaQ="></latexit>

{Xa ,!}

(Polya counting): 

<latexit sha1_base64="7aG5WTalNtxbc8fK8AEwHA8e4+o="></latexit>

Oa1...an = Tr[X(a1
. . . Xan)]

<latexit sha1_base64="JC72PF8UnmfLXkqPpUlE7QbtAqw="></latexit>→trace

Tower of  
BPS multiplets:

<latexit sha1_base64="cZ47IfuFQCeTLkAlBJisr0Ipa54="></latexit>

#bos. = #ferm. + 1?

Single trace operators:
<latexit sha1_base64="XvjBkS4yqH4rSXPxPFHwOU2KtGo="></latexit>

O = Tr
h
XX . . . . . . X . . . . . .

i
•    



Matching of towers

<latexit sha1_base64="5yhB6PGvmEvqQA4MHx7t3YwhtG4="></latexit>

SIKKT = �Tr
⇣1
4
[Xa , Xb] [X

a , Xb] +
1

2
 ̄ �a [ , Xa]

⌘ 16 supercharges
<latexit sha1_base64="OhnCXZc2rc2RhzznKw7DsFIrzz8="></latexit>

�⇤✏ = ✏

<latexit sha1_base64="t3c32X2kroMOR+2m+M+hsbDgnRY="></latexit>

[�✏1 , �✏2 ] = �SU(N)
✓algebra:

       and      are              matrices, transforming in the       and        of             . 
<latexit sha1_base64="V5YH2yeTvcdZ+Lxr7+q1h0XI3Vs="></latexit>

Xa
<latexit sha1_base64="cmaQ5yK8nWfWIKxzOujZUnvigFw="></latexit>

 
<latexit sha1_base64="tDwZehvLgleb1Yt0NKKJ8IGLUMI="></latexit>

SU(N)
<latexit sha1_base64="EYOt8h+2kbUgOmYeb3i8uHXTcgM="></latexit>

SO(10)
<latexit sha1_base64="jCQ4dZYjhOnqIXu5PyJiQkpPx1g="></latexit>

10
<latexit sha1_base64="ns8DqtPaVmDIxBSfiOQD8RhSE3s="></latexit>

16s

..

..

Holography•    IKKT  
BPS multiplets

...

.

dictionary
SUGRA on   .                       
Kaluza-Klein  

multiplets

Single trace operators:
<latexit sha1_base64="XvjBkS4yqH4rSXPxPFHwOU2KtGo="></latexit>

O = Tr
h
XX . . . . . . X . . . . . .

i
•    

which combine  
SO(10) rep.

<latexit sha1_base64="16n4EgnDpvbR6fICCtXXmwAJw6U="></latexit>

Bn = [n, 0000]n � [n�1, 0001]n+ 1
2
� [n�2, 0100]n+1�

[n�3, 1010]n+ 3
2
� [n�3, 0020]n+2 � [n�4, 2000]n+2

� [n�4, 1010]n+ 5
2
� [n�4, 0100]n+3

� [n�4, 0001]n+ 7
2
� [n�4, 0000]n+4

<latexit sha1_base64="Uv1ntO+5gLkfCloIiQePsP8ghrU="></latexit> 1X

n=2

Bn

<latexit sha1_base64="7aG5WTalNtxbc8fK8AEwHA8e4+o="></latexit>

Oa1...an = Tr[X(a1
. . . Xan)]

<latexit sha1_base64="JC72PF8UnmfLXkqPpUlE7QbtAqw="></latexit>→trace

Tower of  
BPS multiplets:

goal of the talk

<latexit sha1_base64="pevHYef8R9HBSZmk92lcfYXb6jI="></latexit>

S9



<latexit sha1_base64="5yhB6PGvmEvqQA4MHx7t3YwhtG4="></latexit>

SIKKT = �Tr
⇣1
4
[Xa , Xb] [X

a , Xb] +
1

2
 ̄ �a [ , Xa]

⌘ 16 supercharges
<latexit sha1_base64="OhnCXZc2rc2RhzznKw7DsFIrzz8="></latexit>

�⇤✏ = ✏

<latexit sha1_base64="t3c32X2kroMOR+2m+M+hsbDgnRY="></latexit>

[�✏1 , �✏2 ] = �SU(N)
✓algebra:

       and      are              matrices, transforming in the       and        of             . 
<latexit sha1_base64="V5YH2yeTvcdZ+Lxr7+q1h0XI3Vs="></latexit>

Xa
<latexit sha1_base64="cmaQ5yK8nWfWIKxzOujZUnvigFw="></latexit>

 
<latexit sha1_base64="tDwZehvLgleb1Yt0NKKJ8IGLUMI="></latexit>

SU(N)
<latexit sha1_base64="EYOt8h+2kbUgOmYeb3i8uHXTcgM="></latexit>

SO(10)
<latexit sha1_base64="jCQ4dZYjhOnqIXu5PyJiQkpPx1g="></latexit>

10
<latexit sha1_base64="ns8DqtPaVmDIxBSfiOQD8RhSE3s="></latexit>

16s

Single trace operators:
<latexit sha1_base64="XvjBkS4yqH4rSXPxPFHwOU2KtGo="></latexit>

O = Tr
h
XX . . . . . . X . . . . . .

i
•    

Lowest BPS multiplet

?
1D supergravity fieldsHolography•    

dictionary

<latexit sha1_base64="BZ8EyPJ1HhbZb+7gK2kPKGMkU+c="></latexit>→45
<latexit sha1_base64="oZKesX8wOpfAwKVU+kUmaOHh+YU="></latexit>→16

<latexit sha1_base64="yVaw9fTI5XatMIYmsKnzRU+axdU="></latexit>→144
<latexit sha1_base64="TZlDN97DrVWgjBCN/Vd3axWac+A="></latexit>→120

<latexit sha1_base64="WemYP9IephGiYbYMuG+2WaFnw5c="></latexit>

B2 = 54

Tower of  
BPS multiplets:

which combine  
SO(10) rep.

<latexit sha1_base64="16n4EgnDpvbR6fICCtXXmwAJw6U="></latexit>

Bn = [n, 0000]n � [n�1, 0001]n+ 1
2
� [n�2, 0100]n+1�

[n�3, 1010]n+ 3
2
� [n�3, 0020]n+2 � [n�4, 2000]n+2

� [n�4, 1010]n+ 5
2
� [n�4, 0100]n+3

� [n�4, 0001]n+ 7
2
� [n�4, 0000]n+4

<latexit sha1_base64="Uv1ntO+5gLkfCloIiQePsP8ghrU="></latexit> 1X

n=2

Bn

<latexit sha1_base64="7aG5WTalNtxbc8fK8AEwHA8e4+o="></latexit>

Oa1...an = Tr[X(a1
. . . Xan)]

<latexit sha1_base64="JC72PF8UnmfLXkqPpUlE7QbtAqw="></latexit>→trace

Lowest BPS multiplet



<latexit sha1_base64="3NDcaOeOZ4jyhiAqimBma21vhnQ="></latexit>

54

<latexit sha1_base64="redvTdwLS9Dt6O/CqxHUyLldrcY="></latexit>

120

<latexit sha1_base64="jOgBbcYoVmkV9Xc86N+QUF5vKXk="></latexit>

144

<latexit sha1_base64="F7iRfI/t20PrKChvmclPbKnG2vM="></latexit>

Oab =Tr[XaXb]�
1
10 �ab Tr[X

cXc]

<latexit sha1_base64="NauyFfzk7kSFmMTbDZqDOooSEO4="></latexit>

O
a =Tr[Xa ]� 1

9 Tr[Xb �
ab ]

<latexit sha1_base64="9KS2T4AqUpzI9BLypNRqfBhwe0I="></latexit>

Oabc =Tr [Xa[Xb, Xc]]�
1
8 Tr

⇥
 ̄�abc 

⇤

multiplet of operators
<latexit sha1_base64="dAwW8qvEKTq6VoAX/lXh297N9ZE="></latexit>

B2
1D supergravity 

 fields
<latexit sha1_base64="wqKBndjH6x02KBIl3iZmPEOXOpo="></latexit>

Tab

<latexit sha1_base64="EGgmekIz0ZMiw9wjvEYX+LyExL0="></latexit>

�a

<latexit sha1_base64="dCCnxViY0wEjV5ydGxq3FwDB+kU="></latexit>aabc
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SUSY variations

Nilpotent SUSY variations Deformations by VEV of                    
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Summary

•    We presented sphere truncations of axion-dilaton (Euclidean) gravity to one dimension. 

•    We constructed the maximally supersymmetric completion (32 supercharges) of the 
resulting one-dimensional model.              

•    We established the holographic dictionary between the lowest BPS multiplet of single 
trace operators in the IKKT model and the one-dimensional supergravity multiplet.

Derived a general class of 1/2-supersymmetric solutions: uplifts describe  
D(-1) instantons smeared in a flat ten-dimensional space.

In IIB supergravity, it captures the lowest KK fluctuations around  
the D(-1) instanton background.



Work in progress / Future directions

•    Computation of holographic correlators for (deformed) IKKT:

Holographic renormalization will be simple. Normalization of correlators subtle…

•    Solutions dual to supersymmetric mass deformations of IKKT:

[Bobev, Bomans, Gautason ’24]‘Spherical branes’ solutions 

Gravity dual to polarized IKKT [Bonelli ’02]
[Hartnoll, Liu ’24 / Komatsu and al. ’24]

1/2 BPS solutions  
with               .
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Work in progress / Future directions

•    Supersymmetric localization in 1D `supergravity’:

reproduce  
parts of ??

•    Computation of holographic correlators for (deformed) IKKT:

Holographic renormalization will be simple. Normalization of correlators subtle…

[Krauth, Nicolai, Staudacher / Moore, Nekrasov, Shatashvili ’98]
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Z1D SUGRA = eS0 Z1-loop Zinst.

•    Mysterious ungauged limit of 1D supergravity:

Hints on a highly non-trivial realization of  
hyperbolic Kac-Moody symmetries in gravity?
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d-dim:

rigid

<latexit sha1_base64="qdbTpq1XE5IfX0JPbfrSHT00dNs="></latexit>

SO(11→ d)
[Damour, Henneaux, Nicolai, Kleinschmidt] [Mizoguchi ’98]

<latexit sha1_base64="S5P49uKEtOumbOWzGm7U1kCR9TU="></latexit>

E11→d
<latexit sha1_base64="d5SiBQdrN4ppT/ETjqbFIY+6eBw="></latexit>

g → 0



ご清聴ありがとうございました

Thank you for your attention


