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Lattice Yang-Mills: the model




+d>2, Nod, BeR, ; toe 3, cois 3 rwu(i:t:;z:"“)

. . - r .
e We worx on ACE ZA ginil'e.. : = 5
. E.A.-: q)os'r’-ivcea oﬁevr"ie:l eges ol A : /4-) | __l-()__’
. a )b ‘Hne C,o&ec"aop - % r&\:r;e“'es AN A [7 con d‘og&'k frdws?o&'
UM = Grom of NN conpfer-uotoed morices s, U'U-UU"-I
L Al oor resoe'fs mnw Fm&»b(a extendd {o ofher Broo‘Da ag. (ceS | (P '.Jeﬂ-hla.

+ Tr(-) =trce 'tr() Tr()

The, measure wanls +o &wor

. JQ@ e Trlhe -Haar NESSTE G U(N) C,OV)X%O('&‘\WOV\S close 1o the .Jen“a on F&T.,eﬂes"

. Q = (Qe)ee E}L ; Q - Qe QezqezQe,_' w hen & (ei'eZ,es,eq) [Qe-\ =Q€_, ig X3 E.(\_]
( Q) A N F(W exp {NP Tr(QP)} TF JQ LATTICE \/Ane-—mu_s



e S= ( e> =2 Coeeeclion OS n eooi::; AN .A. STRING
W, (@)= T Bley 0 0,506, "ot

(See‘i")ek) .
"”w‘“‘ E[W@] ot Mg BTAE
' e

@ camfmle o B(s)?

I:Idca@a‘,wken Al Z"} N is Xaxed).md F 15 ?rof:evfa escoled to howe o nontriviel &N,‘QA

¢ (s) = SUH over RANDON 5u&m¢es=z§.w(8)
AN



Embedded maps
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Wilson loops expectations
| as sum over
Random Surfaces

—_— = —



Let  $= (8,6 b o shima. Ten

| -l o P o ' ﬁ(fﬁ g e
CPA ()= & s Z‘ -] (Tr WﬁN ("‘e(”’ﬁ) NX(H)

2 N).P -A-; N)F K_K-—PN R | E,jL (S, |(3 e€(S,K,) \

Cuite wuf(&a‘leel cfouckou >

ashere
+ R(M0)= #of yellow faces  [AREA of ]

- XL(M) = BOeR copracrerisTic of He #V = #E + #F

* Ae (H) =(Ai,.-.-.AQK, ) is e INTEGER PARTITION OX }]’%e_)

indoced ba mcg of e dearees of e bloc fces embedded onto ©



e; - ‘ ; : \ : m¥ege rk"’ibm
Let S (e,,---;en) ke o shma Then *"’S %e%n Sm i\:éred bg. blse

= < ' ' A M)-h
CPA, N'F’(S) = £ Loy o Z-a ﬁ <Tr WSN (’“’e(‘l’))> NX(>)

AN :
? :F’ : K;a-—DN M ej((s' IQ ee(s,kK) |

Q"]"e wuf(’ic‘rlea‘ Joucl’iohé') A Eoer—ch.

. \Xlgw' 15 Jicﬁ\‘co@(' o sl'w'«a
- X(s,K) is &10546 witd set o(f M&fs

.\Qhen N s -edrag, sowenj(\n\ug SVOKJ be s‘wrezr...



Our main results

s = R



In awa Aimensigpdaz : U’lere exists p,,(.;)m sudh Fhet -H\e Jo@ﬂowug is e

Let Ai. Ny be dma sec[uence og X’mﬂe sobets OX, Zc' s. . ANT Z.J.
|j F-( F"(J) , then (Yor eueYB S\—v'ma s=(¢, ...,C.)
- CID ()= |l ( = e psam Weo (H)>='- P>

N— 0 AN’N'F) =4\ Kk: ?ZJ—" N He”?/ﬂ(&,k) .
= .

where | \':g(ez)
riik

‘ 2 e -1 .
e 2 LJT‘;(H) Mo, o el SR

oNPﬂ(@l K): Se:} oj e\MLecueCJ MJfS (m"‘f) C/‘(f,k) SUCh ‘HU{
m is o (hon,-se?gf&kee) P&vmr mop with bouw’dlfg 6 .




Five N c§ q ‘ 2 #489%8%“!'(’“’ ole p < K

V

K
Ci 6

= : -' . o Wma an ' =
e TR TS
wbae ‘Dovvsc/or AS ew\oeJAeJ
é"y onto ( a0 '
; M
B r de@a
e The wexa\nj( og o yy.@[p A5 SIHPLE: (r

whee W = (") : Cat(t-i>

| ' Wyzd -1
0 Tuese, (W), are 'H\?/ ouiqoe w&)ho“ £0 { sz“'z_l Wi Wy i

x4



‘ . e o
T dimension A‘-’-Z_ (Fx&& ?Sﬁo&) ond Jor &Yta £ ree eOoF v
Ace
¢<€) B )

Loke‘re P(e) = # 05 Fos orieml&l T)&:rae#es (,Oh.;l’dihé(l AN @



ﬂmeoaoe rewefls were é’w{ cbtoined ‘d"or SO(N)- YM  (instesd og O(N)-YH) Ea
2 Cbﬁe\r(‘)ee 43 | ' [_l—arae,. N-goc‘oﬁzﬁ‘ton] =

+ Buso- Gangoly 1% [ witeon Lwrs' w d=2]

5 7;he Random Surgobe Fchd-og—view ges S new 8«940“2&»5 ey cg doi~8 wu‘ﬂuﬁl}ious |

os'mg o sort 05 PEELING PROCESS .

$ Tht : I:le(-'l'wcx:ma" Com'-'-‘ion AS 9 A)eW im,?olfidﬂ't ‘looe
. We aet  seveed s fartions in te procfs dones to He fict fivt ue
Can  work with @ é’ier Fﬁo«,ucﬂe 05‘:8 nement K. ‘

Tkese, new TOOLS w?@e hee? US Lo saa soue"’lniua new uohen
New [/ d>2 /o‘——l + B fame



| Lo dimengion Jd= Z—/}" g& PSF*‘Z) ond Jor o)na éw\i)@e. eoor € we have ‘Hwt
' | Ace) =

; <ﬂ><.€)= B

_ 'Lol';ere ‘ ﬂ(e) = # 03 Fos orién4€<1 T&crue#es (,Oh,‘l’dihecl AN @

. The Bao «eawﬁueg precf s e@emenjravg el a5 F\ev7<e#e,

o ,VI 88»19!06) 21L S cfuhle &9&8 +0 Unc[ershncl wl/nere ’Hie ﬁﬂm /Sd’or AS comina- gvow..
The resf dfggicu&‘a is fo show dhat "ol Hhe vest’ i zero.
- We need to understand very we®  cerbwin tages oX "CANCELLATIONS
e Oor work makes QXPeIc;‘I’ 5evera€ CANCELLATIONS =D A0 Hhe Pmog 15 eeemenk?fgov



Main 1deas for Theorem 1

—_—



‘&S Hr embcheA mep (m Ve Ao k) i | Now-sePprABLE 7

1) Everg b&a Cface has c/ sﬁcé ver/-rces

.2) There ove NO éolos cﬁ Hse foxes corresfomlvgfoﬁe -

. Sowme eclae eeE,A

o = e



Guess e 5owmu€a jor o Qoor 6 ¢(e)= Z_o Z_, , ﬁf"'(ﬂ) W (M)

K= N KeXPL@EK)

oo hue gusel de bl |z T, T g7 (Tr wju(aem)) 2o

“"“'F K:B—=N  HeA(s K) ee(s k)

»° //lte 6'«4(1'(0\8 e_x()vess?ov\ Xor '(‘e\e We Hs Wos comes from . muown .'@5_06'/5
, ﬁ’r de buiks 08 NBN. In thcu(ar) the w;ghjcg WJN () Jéd(orm He Climit
0"8003 He c,om‘oonen’fs oj {he ]wn‘ihon — V\b can gaator oot & 6033603 ZA/'%

=’ WC’, Can Yes*rit'\'_ oYy SsSuwm ‘I‘O‘ M&,DS where (‘chl’b wm}Oonew{’hﬂb
o bOUncl&né maﬁoec, to one oS +he 6oo,:>s |

S T['LC (f&c:[' W"Pw‘l’ He MalPS neeo’ {‘o ée oor A o Si&fge w'nse?wwce
vj fhe dpacll’or A )-“'. | | '

/

e The NOM-SePPRABLE coudition s NoT owvious of o’ v



We most bs able \lo‘_ camce( b@ck—ér@cxn‘ma.s./ That A5

49(@@6 = (e

§ o reshih & oor ot of iz fen

68\' eze' 6?//
e - e

Ww(@) ( O ) + ZERO) Bec&Qse Wn'-.-..z W, W, .
L=

¢



Show thet when s=€

. CP | @)___' 72 2’_"_' ﬁa(").w@(ﬁ) = ﬁb@

Voo AR kBi— N HerA@ ) =
K
- b

Show that C;DK(@) sﬁ‘tsg\‘es o coctain  recorsive refa{’n‘onI cotled
THe MASTER Loop * equATioN

/Moléeall it 25 simree Yo glow that such ecr.al'ion h.vs o _‘ii“‘]”e _so&hoy,

when B s smell kot every sobsageentiol it o (¢) wtislies The equstion .
_ p 0 =a 5 (PA ’ T

NIN@



NEG. 'DEFOEr( ATION
A"

Pl pp et

NEG. SPLITTING
n(n) . AM"

F o(H)=P w,(n)

P0S. bEFOKHATtop
N; (%
ﬁ Woo(”c") I3 P wﬂ(" )

' e 8 ¢, o?}" £ POS. SPLITTING

2 \\ 4 3 "
e AMD A
i e, P WelMrR Nelth)

H ( H (W §) H ':.2.




NEG. DEFORMATION

(n) (H) F P Vlo,(M.

NES. SPL.!T‘TING -
Q Qn, F W”(“) B Wn("‘§

(r‘; )Hz)

Lée f"‘e’ ocy |

size. 2B e PoS. DEFORHATION

(A - ' -
) @ AC MY A
?os SPLITTING

u)
@ @ RS

H (H\.A.) H‘:z

REX :NDE,R

Bler- 2. B ol

Me NPH(LK)

We now S%Jca CPK(Q Us\n3 Hhe 4 ogm&’fions above Z




bte faceog |

size. 2B

—

)= (@Bt B Cleseel) » PEIBD

it no el ol e e



Lee ‘face. ocy
size. 2B 4

NEG. DEFORMHATION
ﬂ(n)

We ()= PP w,,(uk

: > -
Ferweett)= b L, Tloned

(e Ca CL e,_')



NEG . .S‘PLIT'T‘ING
O Qn, F w.;o«) B e (')

M =M M)

Lée f"‘e’ o;
size. 2B |




=S | . ‘ 7 ¢ e — }ba & 5 _J
B i : . ' | .& I

Y
f o '
w:;{aazesj |

8mn. vertex

——

, b-4 _ | 4)—1)

b2 =4



Lee ‘face.ocf e_= el
size. 2B 6" ,
M % e; ¢6
- |BY2 7,
3;"’703/
\\
etee \%
8veen vertex M, ¢

s

E]’)(emzqu} e|“—-—Z.Z. o) (C'BH,B -b-ip¢0) — Z,L qj(elis:a,sfh-z,e;e(")

b2 -4 bz i-4



NEG. DEFORHATION

ﬂ(n) (H ) PP ww(H.

T NEG. SPL rr'rme

7z F “’w(“) B w,,(n)

Lee f"‘e’ °§
size. 2B |

P0S. DEFORHATION

c—.
: ¥ +- .
e, ——AAA~) A( M:) ' A
: € ”ZU P W)= Bp W)
£ e Po.s SPLITTING - .T
N AQHS )
N \ : ul. wW(N )= ¥ (" )

M, (Hl',uﬂl'ﬂ

green vertex

-

q? () ﬁPeKGf CPK?(eaebece') Z.u CP (e,_e) IZ’Z: <1_> eedegeaee) é@k(eei,eez)

PeKee

(€)€381,8) (eaes0) THIS IS THE HasTER LOOP EQ,



N
o |
ORMATI
F
DE .
NEG

i

- .
o

ertex
green v




NEG. DEFORMATION

PoS. DEFORHATION

The wetah{s ag -Hnis.":‘.i
| WJSSV% wtat)s som 1o |
2ero I







	Sezione predefinita
	Slide 1: Lattice Yang-Mills theory  in the large N limit via Random Surfaces
	Slide 2: Lattice Yang-Mills: the model
	Slide 3
	Slide 4
	Slide 5: Embedded maps
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Wilson loops expectations  as sum over  Random Surfaces
	Slide 11
	Slide 12
	Slide 13: Our main results
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Main ideas for Theorem 1
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34


