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* Discrete Higgs vacua (N X N matrices)

XMi41

()(ILI+1)XILI

wie =

()nl X (n1+1)
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* Discrete Higgs vacua (N X N matrices)

Constraints :

()(nj+1)><n,f

wie =

n=0

> (nN, + (n+1)N}) =N

()nlx(nl-i-l)

Z ((n+ 1)N, +nN)) =N
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Discrete Higgs vacua of mABJM

* Discrete Higgs vacua (N X N matrices)

Mo

()(Ilf+1)><n,f

° Constralnts Z (nN, + (n + 1)1\"7’7) —N

()nl x(ni1+1)

oo

> ((n+

n=0

* Condition for supersymmetric vacua :

077,1-><(ni+1)

M((I”f)

M((In) - M((ZI)T

1 ) 4\7,1 + 77:\;/1) =N

0< N, N <k
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Discrete Higgs vacua of mABJM

Discrete Higgs vacua (N X N matrices)

Mo

Constraints :

wie =
0(71;+1+1)><71,1+1
()(Ilj+1)><nf
Z (7 I‘*"\rn + ('7'1 + 1);\'7/7) =N
n=0

()nl x(ni1+1)

oo

077,1-><(ni+1)

M((I”f)

M((In) - M((ZI)T

3" ((n+ )N, +nN}) =N

n=0

Condition for supersymmetric vacua :

Vacua are clarified by occupation number

0< N, N <k

n —

{ *\Tn ) *\TTI' }



LLM geometry in 11-dim. SUGRA

« Half-BPS LLM geometry with SO(2,1)xSO(4)/Z,,xSO(4)/Z,
Isometry in 11-dimensional supergravity
ds® = Gy (—d,t2 — dur% + d-u.ﬁg) + Gpa (d;i:2 + dy ) -+ G@g(]S s3/7, T G99d9 3

S /7y,
2/3 2/3
. Apgg/ 7 — 2* oo fA)i— 22
tt — fz ) T — 2‘1“0;&2
2/3 2/3
/1 gL —
Goog = Tiy:+? Gs = JiV2—7 f(Z,y) = \/1—422—4§2V2
2u0 (3—2) | 7\ 200 (3 + 2)

* This solution is determined by two functions
B ( )z+1

2Np—+1
(—1)"" (T — 1)
Z(x, Viz,
D P e AP VY e




LLM geometry in 11-dim. SUGRA

—1 = (0 boundary

N 1
Z(z,0) = ‘|‘§ : white strip

1
Z(z,0) = -3 : black strip

Droplet picture



LLM geometry in 11-dim. SUGRA

—1 = (0 boundary

1

Z(z,0) = ‘|‘§ : white strip

1
Z(z,0) = -5 black strip

Discrete torsion {ln, l;l} <

Droplet picture
Vacuum is identified by the

occupation numbers :

{l‘"-? [;1} — {]Vnt N 7/)}




LLM geometry in 11-dim. SUGRA

—1 = (0 boundary

1
Z(x,0) =4+= - whi '
(z,0) +2 : white strip S
. 1
Z(z,0) = -5 black strip

Discrete torsion {ln, l;l} <

Vacuum is identified by the
occupation numbers :

{l‘"-? [;1} — {]Vnt N 7/)}




LLM geometry in 11-dim. SUGRA

* For arbitrary £

Droplet picture > Young diagram

________




LLM geometry in 11-dim. SUGRA

* For arbitrary £

Droplet picture > Young diagram

________

k(m+1)—1
l,f,’f) = Z L
Discrete torsion n=km Discrete torsion
. >
for arbitrary k for k=1




LLM geometry in 11-dim. SUGRA

* For arbitrary £

Droplet picture > Young diagram

k(m+1)—1

N = SN,

n=km

{ln, [} == {Nn, N;.}

k(m+1)—1
l.f,};) = Z L
Discrete torsion n—lkm Discrete torsion
. >
for arbitrary k for k=1
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« CPO with conformal dim. A1 ABJM theory
OW) = cRrame Yy o vav )

l, A=1, YA=(z9 Wt

O — b Tv (2°Z) — wi'w,)

2v/2



vev of CPO with A = 1FT side)

« CPO with conformal dim. A1 ABJM theory
OW) = cRrame Yy o vav )

l, A=1, VA= (z% Wi
1

oY = —Tr(z°Z — wi*w,
. A=1 Discrete Higgs vacua
« vev of CPO with o
for arbitrary N k {*'7\’ ny IV n}
)
(OWyy = 4ij/§7r ; [k‘zn(n +1)(N,, — N)) — kn (N,(k — N,,) — N/ (k — N)))

(Na(N2 = 1) = Nj(N2 - 1))

W =

_+_
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Kaluza-Klein reduction

KK reduction
Half BPS LLM geometry : :
in 11-dim. SUGRA >|4-dim. Gravity theory

* Linearlized scalar fields in 4-dim. Gravity theory

n(n—06)] -5 _ v = —18(n+ 7)g" 4 gh | T = 18T U
72 vt =90 14(n + 3) 5 g Angh
n+7 . - - T
: Pl = 18(n — 1)§" + 7" »
o gn_ (MO 12)] o — 0 A B
H o 2 -

I n—1

Vv,V —




Kaluza-Klein reduction

KK reduction
Half BPS LLM geometry : :
in 11-dim. SUGRA >|4-d|m. Gravity theoryl
* Linearlized scalar fields in 4-dim. Gravity theory
i n — ¢ n_ n-—1 , I e It = 18R — N
vV, VF — n(rLLQ 6)] Ui =0 v 14(n + 3) [—18(U+7>¢ o ] i = ph — ALLG!
i n+7 X » = ¢ - AT
- _ ol = 18(n — 1)@11 + 7h Ly _ [ wpo Lt
v,V (n + 6)2;1 + 12)] ol — 14(n + 3) [ ] U™ = Le"V .S,
212 :
m?Ligs, = T = A(A —3)( L radius of S’

4
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* Linearlized scalar fields in 4-dim. Gravity theory

R 6)] o= B vt ] IR LU AR ] B
K o s I I I
L2 d) 1 — 10) L Afrgh
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272
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* Linearlized scalar fields in 4-dim. Gravity theory

i o n_ n—-1 71 'no, m0n| Yt =18r1 —Un
V/LV“' B n(n 6) vl — = T+ 3) [ 18(n+ 7)o" + T ] A
_ L2 n__" +7 [18(71 1)&11 + 71/311] ¢Il N (/511 —AnS
[ ., (n+6)(n+12)] ., 14(n + 3) - Ul = Lev Sk,
v,V — T3 ®N =0
272
m=L :
J,mQLQAdS4 - = A(A —3)( L radiusof S”
L = 24 -dual lar fiel
\IJI"* A_bk > - i dula_s;caa eld 3
2 1 2 = = —6\/561/102 + O(,uo )
Iy. A Li+12 L= A — —6V28 1
Pl a=12 = ) b1 o
2 7 61 = 20? — 30102 + Cg




Exact holography in finite |V

* Gauge/Gravity mapping (GKP-W relation)

<O(l)>0 — NL‘(U = —()\/§N31 Ho B =20} — 3C1Cy + Cs



Exact holography in finite I N

* Gauge/Gravity mapping (GKP-W relation)

<O(1)>0 — Nd/‘(l) — _6\/§N.81l1'0 ,81 :20:13—301024-03




Exact holography in finite I N

* Gauge/Gravity mapping (GKP-W relation)

<O(l)>0 = N?,’(l) — —6\/§N81,LL0 B =2C7 = 3C1Cy + Cs
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* Gauge/Gravity mapping (GKP-W relation)

J/ {[,l’ [ ;1} — {*\Y” *’\*”I}
Nz

Normalization factor: N = —

367



Exact holography in finite I N

* Gauge/Gravity mapping (GKP-W relation)

l{zn % } e (N, N'}
L 1‘?\"'75
Normalization factor: N = —

367

« Exact relation in finite N

N ZIU()

3\/_7'

<(f)(1)>0
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<(9(1)>0

_N%NO

B 3v2m

P

By =203 — 30,Cy + Cs



Thank you!



