DUASE STRUCTURE OF N=%
CSUPER.  YANG- MILLS

AN) ToPoLoGY CHRANGE

(/(Mud' Gd!’%ots
Ecole Po[ub{‘ec‘uivw_ , ENS, Pagic

I'\ COUQBOI"O\*‘-OI\ ‘wi“'\:\ ,

SCQ'\ “‘W*M“
Tim Ho\lowooé

Presmn  Vumar
hep-+h /0703 100



Vmuu.u s‘mchm 0& N\-_:.‘l' S“fM
\a{' -Qh\i’tb T
— new cluq.a. tﬁt_oa«dl‘i ¢S,
W\%'& C\maoﬁu
proper ties  of  black —holes (7)

? Co.n?u&e, small ) e&gec}i\re, aCtion
for the VEVG of swales § . A,

. luvesho(\a*c, Saddle ?oi.d' colutins ot
lern‘e. N
@ '\d?r mae  the Pkw.‘, Shtucture

T A
/



(JutLINE
o Review Q{' '@ia‘ik. T AJS/CF'T

8 Polu\qkov IOOP Qs 'H\L el cld' PQF&MC{‘CP
%ar Cmgiamea{--— éew&inma‘l’ +fMSi{-|‘o:\

. N=4¢ SYM Polv}?\cov \WP v b sl
\(eg.g, (e,%)
v ‘MP“C&HOJS Qar the dmg %eonemcs



" "
ph "T ‘)0\
%Q,
h,. -Hmsdr 0 .
\ON (0“£
LACM /
eat

(M
fiewent

Ha
w
W\
- QM; Pa
& Q‘DL :
MMMW
% glkgz
Q
<
MP{U{W\C
S

0,
Ther
ol A
dS
) AJSO
el \mr - -
le -
\ -\
-

.
¢ 5.
1 _
0 r S'
) 5
’ xol msz R
x-o(' . <
RT >%
3



0 Wﬁu\c couP\iI\K OMQ\O%LLC, (Wi{"\‘u\ (‘.\7)
(Sw\\oros ‘00 / Al\aroavs etal. (01)

* At small T, YM on §PxS!

TA& Co!ol“ C[/\Qraﬁeg cmgma/
bn«mk&ﬂu}

Number o&- hate 1c (M|M1...Ms)\o>
ndepeadent o N

= F ~ ¢0)
¢ At high T, Qlums in e deconf ined
Pete e oo



The DOl%cl\c . \oop ay The
& der Datameter

u=-1:—1-<{rpe

e U=0 Lo T(T
‘-f-o {20(' ’T>T(

(o A°

?

» Ced’er 0(- 'H\b UY' grou‘)
ZN go\‘ QU(:}’)

U booken &or T¢T,
brokea & TOT

| .
Te= - —— +0(A) £ 0.3%
loa (2-¢12)

for N=t SYM



The phete Seue ture. o/&, pure. YM
&\‘OM Hkl'. Polv?kou \WP (A(ml‘ou e'raQ-

€03 )
\ =_L_- @
MS‘Q ¢ Vol SS'!:S‘A
L\OMQ owh MQJL A°
ey ¥
e L Ze

N ¥
bekm'mt VQ(,(.(Q\ }w}) iahlfdiaa Od’

an(--t‘ll aol) CMPOAMH a& -6'“
’ Kﬂ‘km-v-g\ﬁ& modes on $ 3t}

to 1(&«‘?1“(. of &r,
t QA correction s



NENSITY

e

~J




' Q(e)  determnes the ‘)\\% Stucture
"ol the Yheoy ot lorqe N

QoS s Hhe MASTER FIELD

N=& Super Wou- Ml
VEVs of the walar ields,
addifional ovdef Paraw.\-as

= few ‘)\\&&L Yran Gitiang \
C ou‘m\e. V,_&(_' (¢, @)
o FDb phote  qace

Wo =L 0o +#0 for qeMIiC /), LT#0
Phae  chuctue  determined 5‘3
g ('6'1?) ot IGFJC: N




& N:* SVM OA S.s

gbow = g'l* e D Ly
i rg t b§q ’(:Eau'(' [‘&arﬁa] ?Léug

S

waor ma, |

(ou' "f“& “‘o Sz

e At T=0 o medul; ggm

$,=0
* For T+0 ks s modiffied
Behu‘.«e Vcﬂ. (9, (QO) lso() i«{‘ﬂslﬁ‘haj

Ou{’




The QKIAM ackion  to 7uqc!f‘u'('3( otdef
(Helloweod et al. 6]

BR N > G {ree level

) i Ceatral akiractive ()O*eJ?A\
+ 2 Lok BIZ-G L eilo-0)
Iu ' )
Parir wite "{"ﬁ“"‘  Vaadermoade &(om
Qo'm\ il q{,@ -é‘.ogmk L i ,9,‘6
o oo ‘_* B s 2l
. ) E ‘Lﬂ(!ﬁﬂgﬁswm \L?- '5-["_ e:—v\(;\g%)_ +lt€;—l£glt
ﬂ-'—"—-l ?_L E{ vl |J‘(l n=t . (oS A b_'-_e-o-)
quulm - K\!it\ ‘
skt B g()‘g-s CQUMF "\6‘3“3

+ Sahe W', famin v

. a\i& 0 ((..L-
V {-‘r LT >



eAt N=0 = ke lewld tam clowi netes
( Qq) =0
= Al\o{wuh et of. s resul Cnma over

‘At A+ 0:

i) l_aw ‘l’em‘)tl‘q{'ufﬂ , QT {4 l

¢ & ~diskibuation and te_é;g{{‘(‘qu(‘im
Segora&chk do tecnine d
¢ Po&rwI&L PEQUJ%IQ:\ '%QF 6 => g(e) = Ccz.psjf

| S—

P—

. KV_ ferms M%\i%fb\ol&



VQK. =3 NQT 1Z|X | -(g 2 lx'-;}l
z i

X = (S(L dimea ioaless

Ceateal abhcoction  VS. pair wite "P"ls'“
= N cigevadues digkibuted an S

Full QS is Covered Q¢ N—B o0

Fall didiibubion at N=00:

¢Ce, XV §(1¥]-r)




.['l\ |a termediate +Q'?“\q-‘urgs I'..ﬂQT(Cﬁ

* One- \00? TC’-QQ(SN& ‘hm. COM?mLe;, er,\

P —\wel atiraction ‘gﬁ @(/&

’V

: ‘Beg‘u\e, —\-')\(’)) expmcl V& (A

V' _ (o) (1)
(I_&%' A S (o) +)) ( S (0,%) + gz - o
Almroa Q"QL $ 31\;0/\ © -d\ S‘“o

ackion & digh
delemiaes, O-dihh. Lerwines X -dichh.

(0)) 1)

’Fro.u Sm (&, %) one obtaing
§(X) ot S(O\%1-r (o))

with r(e)= C
L & ¢(e)

g(oc’() ol g(o\ 3([)?.- CQ/) s(o))

S® fibeed owr Do,
Sﬂ"or{- .,{- © - distribution



TS MPLIES TopoLofyr CHANGE
AT T=TTe

RQ\O\U T(_ SS Sl\unJ ovel S'
Moe T SO gi\md over se3m+ 1-6,,5]
and rsg D0 ey 6 F6

- 4
& S'XSS_) S at 1=T

'Preci%, &zou« Qg the egZ‘PSoiJ 56

o
Iz‘la’;lz)’— ¢ LT e T

@ )
. ‘ :

(e1)> !
cAs T L, T guu s

2 with  S0(7) gya.
ko\i&‘n;l:% agg- Sm S,E(S at Rk L

|
as 1% ~ el 2




CuMmARM S0 FAR

Sé \\\ /AdS ﬂlu'l. LJL

- — —

Themal  Ad(

2 )

S,* SS ¢ (Mfiacél

Fﬂr QT ~r J—
. (A
X - diskibation  hackpaets on & -ditheh:

go‘\ﬂ ‘hﬂl &uu &nS{‘CM



) Hiah Yespratures, L ~p1ee L
At T?«\ N ~+r.. taddles e de lrmined
.a..a the n:: G.A._. d n.yi.?( :

o ﬁmeia\wﬁﬂ& X%
1R+ (6 -6
Qe = mn_mx n_%mﬁmd\@v o-o!
0=+ (6-00)"

b= o1 (L42@?) | g« anrieT)?

Two  Solkions  with  Cole) wus.}*:u

A) Ruad §: 0 o) w S0
¢(R) « Mﬁ_m_-,mmu.,u
e Nelewmned onlt Isﬁu
* Uagkeble ot (aterpediale T




B\ E“?‘wﬁ& §'6
* Exteation 08— §'C at infewmediale
+”VN“'M iato l&i&k T
E bekmiag,cl Mﬁcriwaﬁ
Minmie  adion in Mate- Caclo

Inereags
¢ (o -fcr)
+ r
1.1
0.8+ 151 2P

oA ¢ ;Pgoic‘



e A CEONN ToboLoGY CHANGE
AT RT =L
P)

Second  order 7/!104'(-&:.&4. Plow. +roasitian

lS — S I at .f.-:_?_
6 ¢

* Numerical evidea(e

@ /JCC{*'LOLS C
A chg OAV@%

,.--"SG

3/4 — [/q
o high T Swall T
Ei Vﬂﬂul', CITS(‘i‘ ‘ou{"tOiS A
16= %:(\r\ ~ - WT&{\

o0y — Plaz 0.9 =

Plo= Y%

s 1 i '—A——) I Y




® AM%RC evideace

® Sé So[u{‘w&\ Co QQSC& oﬂco SS (o %{‘TOA,
g Qolvs  the TFoOM gor 86 _ 3

——

4—'

@ g QOLLJUOA dzuo,ﬁos x ',‘QLL A
divection In O~ Qp[ucjruq{‘tobﬁ o ?

4_
@:=0 \Camu( Yo ek\wcm[ iato
9 6 [ S0{ 9’0]

“Thee exicts on gecond G)L\ggg
L)OUI\A}‘UA at

0y LT=

P_3
h &

|
ix



SuMMARY OF RESULTS

AdS
? C \ace hole

?
o Vorious, 'l'o?o\o“ ckurg ))
o Ss ph& coatinued to AdS Rlack kok]

=) |F $0 l\l&k T hlck boles
fr‘M pnrlur\mh‘ve. OFT



DuAL SPACE-TIME INTERPRE TATION

At ero ‘kv?nmlure, ( Rersctern 04

Ll‘“p Luan {
6@%6 o& Q?(L(@ ~fwme Mo\ & cero 0¢

quz%w. lowes  whepe Rereas bein ) Cotta (09
5 d&gw,[\q{-eg (=) EE%QAWQ%‘Q, rclES{ﬁ lution
LR AN
Cor we odead to TH0 ?
4 \A {’\AQ(W\QQ A—JS Md@ﬂé ClS'L—-—-D Slkgs-

(=0

e ln Bled e e dogrerales
Rt S 1 co.&wil\ol& =) dzg?@q@o%;?
e How do  Gee gg il onot Jo_?@/\m’re-?
—Twrn on KLY wmodes < (2;5 |
N a U*‘Gm gh(hu‘oa ot N :00?
~ Gwmpdle LA, A ?



[ Yo Py Spepapd
D VM %u\/ UMWY

d(9905 oay
1049 \m ) \mev a_vm

S 5x§ 1 SXS SX1> 1 oxm w0 im |
= 1707 17 1 &
n_?;f (9)05 MRM SvymoeS o o0 ) 8

L smove
dsmfwnw\wo izw 3.21 | oAt~ vy

Oﬂml.O.\JSsan”P

..duo&v f,r_.d,_:w_wtu =:w .Wa &ov&dw
v Vv m._.,.mo@ o:umow mo*:&iou @

AG0TN0 NV NoiSsnAKy YHLIN



& §‘ eMu‘PsoiJ lese,
- AW shiao& ?wﬁ'a 7

0 Ulndcitord how  Rowcten ot ol
a\\cxmuﬁ' oxteds  to &LM\Q T

@ CovM&)(A*ﬂ&\Oo\ 0/% ‘HM‘MQ A‘GI\QM?C, A{J\(u‘eS
gm' RBlade  lholog gu\om erm fire A
\/q,%( SS Sof. \ = FP.»H
requires 'fdu%‘@ @Hon 0% ‘)a?uue&ers

© Cw'({u&q‘ho« Q&l PQ\UX&QV -"}’(O_l((&(ﬂk \O_QQ

A+ @
:%<T{‘P6g >

Cow?ai& with 101‘06& A CpM?u‘{Q{‘}OA,g



