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Assume g > 2, X with law uapa on Xn

Gy =SU(N),Sy
™ () = %Tr(XN(w)) normalised trace

Thm [Magee 21°, Magee-Puder 20’]:
Vy el

1 ifty=1,

Elrn ()] — =: T4(7)
N —so| 0 otherwise.

Thm [Magee,Naud, Puder 2022]:

Random cover compact hyperbolic surface has w.h.p.

relative spectral gap 1% — ¢ (conjecture i)
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r faces with areas a € R% "

Gy =U(N),SU(N),O(N),USp(N)
gN = Tlc;GN C MdN((C)
(pr)7T>0 heat kernel for metric

(X,Y)y = E¥Tr(X*Y) VX,Y € gn

YMe o (dh) = [T}, Pa, (h(£:)) i (dh)



Large N limit, ' = 7(G) =F,, G C R*,D

Assume G finite embedded in R?, or D
r faces with areas a € R% "

Gy =U(N),SU(N),O(N),USp(N)
gN = Tlc;GN C MdN((C)
(pr)7T>0 heat kernel for metric

O(N) U(N) USp(N)
g1 1 2 4
(X,Y)y = E¥Tr(X*Y) VX,Y € gn

YMG,a(dh) — —[7];:1 Pa; (h(gz)):u@(dh)

Thm [Biane 97, Xu 97', Lévy, Sengupta & Anshelevich 11°]:

Vy € m(G),a € R P
™ (Y) — 16,a(7)
N — o0

with 7g , deterministic,



Large N limit, ' = 7(G) =F,, G C R*,D

Assume G finite embedded in R?, or D
r faces with areas a € R% "

Gy =U(N),SU(N),O(N),USp(N)
gN = Tlc;GN C MdN((C)
(pr)7T>0 heat kernel for metric

O(N) U(N) USp(N)
g1 1 2 4
(X,Y)y = E¥Tr(X*Y) VX,Y € gn

YMG,a(dh) — —[7];:1 Pa; (h(gz)):u@(dh)

Thm [Biane 97, Xu 97', Lévy, Sengupta & Anshelevich 11°]:

Vy € m(G),a € R P
T~ (V) — 76,0(7)

N — o0
- . . . t
with 7¢ , deterministic, sol of (KKMM), 7g 4 @) — e 3



Master field on discs R? or D

Kasakov-Kostov 81’
/¢ 7(£)

a
@ | o

(1 — a)e_a_%

a

V][V

©=b=3(1—3a+ 2a? — b(1 — a))




Master field on discs R? or D

Kasakov-Kostov 81" Anschelevich-Sengupta 11, Lévy 11
7 ()

@ s T(£?) = (1 —a)e @
F(9) = (1 - 30+ Sa?)e~ 2o

n _an n—1 (—=na)” n
T") =e 2 %Zk:o : k!) (k—l—l)
L

— € T% n—l(na)
@ R
index 1 Laguerre polynomial

e=2970=5(1 — 3a + 2a® — b(1 — a))




Master field on discs R? or D

Kasakov-Kostov 81" Anschelevich-Sengupta 11, Lévy 11
7(£) Hall 17', D.& Norris 17"

@ s T(£?) = (1 —a)e @
F(9) = (1 - 30+ Sa?)e~ 2o

n _an n—1 (—=na)” n
T") =e 2 %Zk:o : k!) (k—l—l)
L

— € T% n—l(na)
@ R
index 1 Laguerre polynomial

e=2970=5(1 — 3a + 2a® — b(1 — a))




Master field on discs R? or D

Kasakov-Kostov 81" Anschelevich-Sengupta 11, Lévy 11
7(£) Hall 17', D.& Norris 17"

@ s T(£?) = (1 —a)e @
F(9) = (1 - 30+ Sa?)e~ 2o

n _an n—1 (—=na)” n
T") =e 2 %Zk:o : k!) (k—l—l)
L

— € T% n—l(na)
@ R
index 1 Laguerre polynomial

e=2970=5(1 — 3a + 2a® — b(1 — a))
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gy =T1,GNn C My, (C)

(pr)7T>0 heat kernel for metric O(N) UMW) USp(N)
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Gy = U(N),SU(N),O(N), USp(N)
gy =T1,GNn C My, (C)

(pr)7T>0 heat kernel for metric O(N) UMW) USp(N)

81 1 2 4
(X,Y)y = BXTr(X*Y) VX,Y € gy




Large N limit, ' = RP,(X), ¥ =R? or D

Gy = U(N),SU(N),O(N), USp(N)
gy =T1,GNn C My, (C)

(pT)T>0 heat kernel for metric IO(N) U(N) USp(N)

81 1 2 4
(X,Y)y = BXTr(X*Y) VX,Y € gy

Thm [Lévy 117:
P
vy € RP,(2), ™~ (7) — 7=(7)

with 7 deterministic and

vV emb. graph G, finite length edges, r faces of vol a € R%."



Large N limit, ' = RP,(X), ¥ =R? or D

Gy = U(N),SU(N),O(N), USp(N)
gy =T1,GNn C My, (C)

(pT)T>0 heat kernel for metric IO(N) U(N) USp(N)

81 1 2 4
(X,Y)y = BXTr(X*Y) VX,Y € gy

Thm [Lévy 117:
P
vy € RP,(2), ™~ (7) — 7=(7)

with 7 deterministic and

vV emb. graph G, finite length edges, r faces of vol a € R%."

TIRP(G) — 7G,a-
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Large N limit, ' = RP,(S?)



Large N limit, ' = RP,(S?)

Gy =U(N)
gN:{XEMdN((C):X—I—X*:O}
(pr)T>0 heat kernel for metric

(X,Y)y = NTr(X*Y) VX,Y € gy



Large N limit, ' = RP,(S?)

Gy =U(N)
gN:{XEMdN((C):X—I—X*:O}
(pr)T>0 heat kernel for metric

(X,Y)ny = NTr(X*Y) VXY €gn
vol(S?) =T >0



Large N limit, I' = RP,(S?)
Gy =U(N)
gy ={X € My, (C): X + X* =0}
(pr)T>0 heat kernel for metric

(X,Y)y = NTe(X*Y)  VX,Y € gn
vol(S?) =T > 0

Thm [D.-Norris 17°, Hall 17°]: .

Vv € RP,(S%), TN () — Ts2(7)
N — o0

with 7g2 deterministic,



Large N limit, I' = RP,(S?)
Gy =U(N)
gy ={X € My, (C): X + X* =0}
(pr)T>0 heat kernel for metric

(X,Y)y = NTe(X*Y)  VX,Y € gn
vol(S?) =T > 0

Thm [D.-Norris 17°, Hall 17°]: .

Vv € RP,(S%), TN () — Ts2(7)
N — o0

with 752 deterministic, satisfying (KKMM)



Large N limit, I' = RP,(S?)
Gy =U(N)
gy = {X € My, (C) : X + X* =0}
(pr)T>0 heat kernel for metric

(X,Y)y = NTr(X*Y)  VX,Y € gy
vol(S*) =T >0

Thm [D.-Norris 17°, Hall 17°]: .

Vv € RPP(SQ), ™~ (Y) — 752 ()
N — 0

with 752 deterministic, satisfying (KKMI\/I) for T < 72

ng(@) J1(20) f 5 € @dw

t(T—t —
0:\/<T )< =




Gy =U(N),SU(N),O(N),USp(N) gn =T1.Gn

O(N) U(N) USp(N)
B 1 2 1
(X, Y)n = BTNTI’(X*Y) VXY € gn

(pr)T>0 heat kernel for metric



['=RL(Z,), g > 2
GN — U(N),SU(N),O(N),US]?(N) aN — Tlc;GN
OWN) U(NN) USp(N)
B 1 9 4
(X,Y)y = E¥Tr(X*Y) VX,Y € gn
Assume ¥, =D/T, I'y=(x1,91,...,24,Yglwy = 1)

(pr)T>0 heat kernel for metric



[ =RL(Z,), g > 2

GN:U(N),SU(N),O(N),US]?(N) gNleGGN
OWN) U(N) USp(N)

(pr)T>0 heat kernel for metric 51 1 ) 0
(X,Y)y = E¥Tr(X*Y) VX,Y € gn
Assume ¥, =D/T, I'y=(x1,91,...,24,Yglwy = 1)

vol(¥X4,) =T >0
Conj. [D-Lemoine 22’}
¥y € RL(y) (%) if v contract,
O

() —

N —

=: 75, (7)
0 otherwise.



[ = RL(X,). g > 2

GN:U(N),SU(N),O(N),US]?(N) gNleGGN
OWN) U(N) USp(N)

(pr)T>0 heat kernel for metric 51 1 ) 0
(X,Y)y = E¥Tr(X*Y) VX,Y € gn
Assume ¥, =D/T, I'y=(x1,91,...,24,Yglwy = 1)

vol(¥X4,) =T >0
Conj. [D-Lemoine 22’}

¥y € RL(y) " (%) if v contract,
TN(Y) — =: 7%, (7)
N = ool O otherwise.

A hyper. area A

v




[ =RL(Z,), g > 2

GN:U(N),SU(N),O(N),US]?(N) gNleGGN
OWN) U(N) USp(N)

(pr)T>0 heat kernel for metric 51 1 ) 0
(X,Y)y = E¥Tr(X*Y) VX,Y € gn
Assume ¥, =D/T, I'y=(x1,91,...,24,Yglwy = 1)

vol(¥X4,) =T >0
Conj. [D-Lemoine 22’}

¥y € RL(y) " (%) if v contract,
TN(Y) — =: 7%, (7)
N — ool O otherwise.

Lemma: 75, defines a positive funct. on RL,(%,):
Zi,j Oéz'aﬂzg(&ﬁj_l) >0 V¢ eRL,(Y,),a; €C



GN — U(N),SU(N),O(N),US]?(N) gN :Tlc;GN
O(N) UN) USp(N)

(pr)T>0 heat kernel for metric 51 1 ) 0
(X,Y)y = E¥Tr(X*Y) VX,Y € gn
Assume ¥, =D/T, I'y=(x1,91,...,24,Yglwy = 1)

vol(¥X4,) =T >0
Conj. [D-Lemoine 22’}

vy € RL(%,) . (%) if v contract,
TN (Y) — =: 7, (7)
N — ool O otherwise.

Thm [D-Lemoine 22’]: Conjecture true when




GN — U(N),SU(N),O(N),US]?(N) gN :Tlc;GN
O(N) UN) USp(N)

(pr)T>0 heat kernel for metric 51 1 ) 0
(X,Y)y = E¥Tr(X*Y) VX,Y € gn
Assume ¥, =D/T, I'y=(x1,91,...,24,Yglwy = 1)

vol(¥X4,) =T >0
Conj. [D-Lemoine 22’}

¥y € RL(y) " (%) if v contract,
TN (Y) — =: 7, (7)
N — ool O otherwise.

Thm [D-Lemoine 22’]: Conjecture true when

e V= " with a simple, n € Z




GN — U(N),SU(N),O(N),US]?(N) gN :Tlc;GN
O(N) UN) USp(N)

(pr)T>0 heat kernel for metric 51 1 ) 0
(X,Y)y = E¥Tr(X*Y) VX,Y € gn
Assume ¥, =D/T, I'y=(x1,91,...,24,Yglwy = 1)

val(Zg) =T>0
Conj. [D-Lemoine 22’}

¥y € RL(y) " (%) if v contract,
TN (Y) — =: 7, (7)
N — ool O otherwise.

Thm [D-Lemoine 22’]: Conjecture true when

e 7 = " with o simple, n € Z
o ) C 21 where X = 21#22 with 22 ;ﬁ ]D

(T ==




GN — U(N),SU(N),O(N),US]?(N) gN :Tlc;GN
O(N) UN) USp(N)

(pr)T>0 heat kernel for metric 51 1 ) 0
(X,Y)y = E¥Tr(X*Y) VX,Y € gn
Assume ¥, =D/T, I'y=(x1,91,...,24,Yglwy = 1)

vol(¥X4,) =T >0
Conj. [D-Lemoine 22’}

¥y € RL(y) " (%) if v contract,
TN (Y) — =: 7, (7)
N — ool O otherwise.

Thm [D-Lemoine 22’]: Conj. holds true iff it holds for all
v = a3, where ¢ « simple contractible, n € Z,

e [ geodesic intersecting o only at its base point.



F — RL(TQ),

GN = U(N),SU(N),O(N),US]?(N) aN — Tlc;GN

O(N) U(N) USp(N
(pr)T>0 heat kernel for metric 3 i 1< | 2( | A 2

(X,Y)y = EXTr(X*Y) VX,Y € gy




F — RL(TQ),

GN = U(N),SU(N),O(N),US]?(N) aN — Tlc;GN

O(N) U(N) USp(N)
(pr)T>0 heat kernel for metric 3 i 1< | 2( | A

(X,Y)y = EXTr(X*Y) VX,Y € gy
Assume ¥, = R? /\/T.7Z?




F — RL(TQ),

GN = U(N),SU(N),O(N),US]?(N) aN — Tlc;GN

O(N) U(N) USp(N)
(pr)T>0 heat kernel for metric 3 i 1< | 2( | A

(X,Y)y = EXTr(X*Y) VX,Y € gy
Assume ¥, = R? /\/T.7Z?
Thm [D-Lemoine 22’]:

vy € RL(%1) mr2 () if v contract,
O

() —

N —

—. T3 (7)
0 otherwise.



F — RL(TQ),

GN = U(N),SU(N),O(N),US]?(N) aN — T1GGN

O(N) U(N) USp(N)
(pr)T>0 heat kernel for metric 3 i 1< | 2( | A

(X,Y)y = EXTr(X*Y) VX,Y € gy
Assume ¥, = R? /\/T.7Z?
Thm [D-Lemoine 22’]:

vy € RL(X1) . Tr2 (7) if v contract,
T~ () — =: 72, (7)
N —sool O otherwise.

\




F — RL(TQ),

GN = U(N),SU(N),O(N),US]?(N) aN — Tlc;GN

O(N) U(N) USp(N)
(pr)T>0 heat kernel for metric 3 i 1< | 2( | A

(X,Y)y = EXTr(X*Y) VX,Y € gy
Assume ¥, = R? /\/T.7Z?
Thm [D-Lemoine 22’]:

vy € RL(X1) . Tr2 (7) if v contract,
T~ () — =: 72, (7)
N > | 0O otherwise.

P
>

vol T
~
e 3

9




F — RL(TQ),

GN = U(N),SU(N),O(N),US]?(N) aN — Tlc;GN

O(N) U(N) USp(N)
(pr)T>0 heat kernel for metric 3 i 1< | 2( | A

(X,Y)y = EXTr(X*Y) VX,Y € gy
Assume ¥, = R? /\/T.7Z?
Thm [D-Lemoine 22’]:

vy € RL(X1) n mr2(7) if v contract,
™~ (y) — =: T3, (7)
N = ool 0O otherwise.
vol T [~ s, (a®ba?b~ 1) = e~

e 3
d




F — RL(TQ),

GN = U(N),SU(N),O(N),US]?(N) aN — T1GGN

O(N) U(N) USp(N)
(pr)T>0 heat kernel for metric 3 i 1< | 2( A

(X,Y)y = EXTr(X*Y) VX,Y € gy
Assume ¥, = R? /\/T.7Z?
Thm [D-Lemoine 22’]:

vy € RL(X1) . Tr2 (7) if v contract,
v (y) — =: 75, ()
N — ool O otherwise.
vol T\g\> k s, (aQba_Qb_l) _ 6_¥
a |Lemma: For any word w in a®, bt

1 .
TT(w) 5o (w) _ if w reduc.,

T — oo .
0 otherwise.



F — RL(TQ),

GN = U(N),SU(N),O(N),US]?(N) aN — TlgGN

O(N) U(N) USp(N)
(pr)T>0 heat kernel for metric 3 i 1( : 2( A

(X,Y)y = EXTr(X*Y) VX,Y € gy
Assume ¥, = R?//T.7Z?
Thm [D-Lemoine 22’]:

7y € RL(X1) . mr2 () if v contract,
TN (7) — —- T3, (7)
N — ool O otherwise.
vol T\g\> k s, (aQba_Qb_l) _ 6_¥
a |Lemma: For any word w in a®, b,

1 if duc.,
To (W) := 0n, 00n,.0 < Tr(w) = Tu(w) = T redue

T — 0 T — o0 _
nge = #x — F#x~inw 0 otherwise.



Argument 1: Bounded partition function in genus g > 1

ForT'> 0,9 > 1,
Zg,T,GN — fG?Vg pT([Cljl, yl] c. [.CCg, bg])dCBldyl c. d:z:gdyg.
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Zg0,6x = limr 0 Zg 7 € Ry U{+00}
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Thm (Lemoine 21',D. & Lemoine 22’):
MmN o0 Zg 1.6 > 0 exists for

g>1,T>0and Gy =O(N),SU(N),U(N),USp(N).
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ForT'> 0,9 > 1,
Zg,T,GN — fG?Vg pT([lel, yl] c. [.Clj’g, bg])dib‘ldyl c. d:z:gdyg.

Zg0,6x = limr 0 Zg 7 € Ry U{+00}

Thm (Lemoine 21',D. & Lemoine 22’):
MmN o0 Zg 1.6 > 0 exists for

g>1,T>0and Gy =O(N),SU(N),U(N),USp(N).

For g >2,T>0and Gy =O(N),SU(N),USp(N),
limN_mO Zg,T,GN = 1.
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Argument 1: Bounded partition function in genus g > 1
ForT'> 0,9 > 1,
Zg,T,GN — fG?Vg pT([ZEl, yl] c. [.Clj’g, bg])dib‘ldyl c. da;gdyg.
Zg,O,GN = limp_.g Zg,T - R+ U {—I—OO}

Thm (Lemoine 21',D. & Lemoine 22’):
MmN o0 Zg 1.6 > 0 exists for

g>1,T>0and Gy =O(N),SU(N),U(N),USp(N).

For g >2,T>0and Gy =O(N),SU(N),USp(N),
limN_mO Zg,T,GN = 1.

Rk: limy_y00 Z1,7,G5 depends on the series

1 — L :
ZQ,T,GN — ZAGGAN dim(\)29—2 € 2 O C)\ > O,\V/)\ 7£ triv




Argument 1: Bounded partition function in genus g > 1

ForT'> 0,9 > 1,
Zg,T,GN — fG?Vg pT([ZEl, yl] c. [.Clj’g, bg])dib‘ldyl c. da;gdyg.

Zg0,6x = limr 0 Zg 7 € Ry U{+00}

Thm (Lemoine 21',D. & Lemoine 22’):
MmN o0 Zg 1.6 > 0 exists for

g>1,T>0and Gy =O(N),SU(N),U(N),USp(N).

For g >2,T>0and Gy =O(N),SU(N),USp(N),
limN_mO Zg,T,GN = 1.

Rk: limy_y00 Z1,7,G5 depends on the series

1 — L :
ZQ,T,GN — ZAGGAN dim(\)29—2 € 2 O C)\ > O,\V/)\ 7£ triv

T
7O

— 1 _
=1+ Z)\EGN\{triv} dim(1)29—2 €



Argument 1: Bounded partition function in genus g > 1
For T > O,g > 1, Zg’O’GN :CGN(QQ_Q)
Zg,T,GN — fG?Vg pT([ZEl, yl] c. [.Clj’g, bg])dib‘ldyl c. da;gdyg.
Zg,O,GN = limp_.g Zg,T - R+ U {—I—OO}

Thm (Lemoine 21',D. & Lemoine 22’):
MmN o0 Zg 1.6 > 0 exists for

g>1,T>0and Gy =O(N),SU(N),U(N),USp(N).

For g>2, T >0and Gy =O(N),SU(N),USp(N),
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Thm [Larsen, Lubotzky 08'| Fixed N, Witten-Zeta function

Csu(n)(8) = 2 acan diml(A)S ,R(s) > %,  Conv series



Argument 1: Bounded partition function in genus g > 1

For T > O,g > 1, Zg’O’GN :CGN(QQ_Q)
Zg,T,GN — fG?Vg pT([ZIZl, yl] c. [.Clj’g, bg])dib‘ldyl c. da;gdyg.

Zg0,6x = limr 0 Zg 7 € Ry U{+00}

Thm (Lemoine 21',D. & Lemoine 22’):
MmN o0 Zg 1.6 > 0 exists for

g>1,T>0and Gy =O(N),SU(N),U(N),USp(N).

For g >2,T>0and Gy =O(N),SU(N),USp(N),
limN_mO Zg,T,GN = 1.
Thm [Larsen, Lubotzky 08'| Fixed N, Witten-Zeta function

Csu(n)(8) = 2 acan diml(A)S ,R(s) > %,  Conv series

Thm [Guralnick,Larsen, C. Manack 12']
th_mO CSU(N) (S) = 1,V8 > 0.




Argument 1: Bounded partition function in genus g > 1

For T > O,g > 1, Zg’O’GN :CGN(QQ_Q)
Zg,T,GN — fG?Vg pT([ZEl, yl] c. [.Clj’g, bg])dib‘ldyl c. d:z:gdyg.

Zg0,6x = limr 0 Zg 7 € Ry U{+00}

Thm (Lemoine 21',D. & Lemoine 22’):
MmN o0 Zg 1.6 > 0 exists for

g>1,T>0and Gy =O(N),SU(N),U(N),USp(N).

For g >2,T>0and Gy =O(N),SU(N),USp(N),
limN_mO Zg,T,GN = 1.
Thm [Larsen, Lubotzky 08'| Fixed N, Witten-Zeta function

Csu(n)(8) = 2 acan diml(A)S ,R(s) > %,  Conv series

Thm [Guralnick,Larsen, C. Manack 12']  Liebeck, Shalev 04-05’
limpy oo Cs(vy(s) = 1,Vs > 0. finite groups series




Argument 1: Bounded partition function in genus g > 1

For T > O,g > 1, Zg’O’GN :CGN(QQ_Q)
Zg,T,GN — fG?Vg pT([ZIZl, yl] c. [.Clj’g, bg])dib‘ldyl c. da;gdyg.

Zg0,6x = limr 0 Zg 7 € Ry U{+00}

Thm (Lemoine 21',D. & Lemoine 22’):
MmN o0 Zg 1.6 > 0 exists for

g>1,T>0and Gy =O(N),SU(N),U(N),USp(N).

For g >2,T>0and Gy =O(N),SU(N),USp(N),
limN_mO Zg,T,GN = 1.
Thm [Larsen, Lubotzky 08'| Fixed N, Witten-Zeta function

Csu(n)(8) = 2 acan diml(A)S ,R(s) > %,  Conv series

Thm [Guralnick,Larsen, C. Manack 12']
th_mO CSU(N) (S) = 1,V8 > 0.




Argument 1: Bounded partition function in genus g > 1

ForT'> 0,9 > 1,
Zg,T,GN — fG?Vg pT([ZEl, yl] c. [.Clj’g, bg])dib‘ldyl c. d:z:gdyg.

Zg0,6x = limr 0 Zg 7 € Ry U{+00}

Thm (Lemoine 21',D. & Lemoine 22’):
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ForT'> 0,9 > 1,
Zg,T,GN — fG?Vg pT([ZEl, yl] c. [.Clj’g, bg])dib‘ldyl c. da;gdyg.
Zg,O,GN = limp_.g Zg,T - R+ U {—I—OO}

Thm (Lemoine 21',D. & Lemoine 22’):
MmN o0 Zg 1.6 > 0 exists for

g>1,T>0and Gy =O(N),SU(N),U(N),USp(N).

For g >2,T >0and Gy = O(N),SU(N),USp(N),
limN_mO Zg,T,GN = 1.
Rk: For h e Gn,T > 0, set

Zg,T,GN (h) — fG?\Tg pT(h_l[iUl, yl] e [xg, bg])dﬂ’)dy

Then || Zg1.anlloo = Zg,1,an (Lay)-
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If X =31#>9 along simple separating loop /¢
D1, 229 with boundary ~ &g—l

Ry, (YMs)(dh) = 22Oy, (dn),
with
ZE2 (CIJ) — Zgz,t,GN (ZIZ’)
vol(22) = t, genus Yo = go.

free boundary condition

Hence

H dRs, (YMx) H _ Zgy,t,Gn — B >0
dYMZl S Zg,T,G'N N % oo
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Argument 2: Makeenko-Migdal deformation

|dea:

Two homotopic loops can be deformed into one another
by Makeenko-Migdal deformation iff

i) they have non-zero homology or
ii) they have zero homology and same algebraic area.

Pb: Makeenko-Migdal deformation might require -

to increase # Intersections.

3 ¢ A

Y

ldea: OK if done locally with a winding loop.
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Argument 14+: Low weight representations

When GN — SU(N),
Gy={AeZN M <...<XyH(Q1,...1)Z

ég\]f) k-almost trivial irrep
Say A is k-almost trivial if it has a represent with

R <ALO= A pat = = AN_g Ay < k

Set  py)(g) = 2 e dim(A)xx(g)e" =,

where Y character A
For G emb. graph, r faces, a € R”.

k k
YME) (k) = T, o) (6o )
Lemma: For g > 2, G one face emb. in 2,, T' > 0,

Va, 8 € m(G),Vp>1,3k > 1/

Eym|Tv ()TN (8)] = Z T ,SU(N) fXN (OK)TN(ﬁ)dYM(k)
+O(N7P).
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Some questions

Poincaré inequality, Log-Sobolev on X (I, SU(N))?
for I' = Wl(Zg),Wl(G)
Wilson action, strong coupling (large T') Hao, Zhu, Zhu
Large N limit for other groups, e.g. other Fuchsian grs?
higher dimension

Geometric appli. of (strong) convergence
for ' = m1(G),RP(X)?

Expansion in N~ of expectations (Gross-Taylor 93')?
Chatterjee, Jafarov, Cao, Park, Pfeffer, Sheffield, Lemoine, Novak

"2D-QCD is a string theory"



hank youl



