The Abdus Salam s

Educational, Scientific and -

4 Cultural Organization *
N International Centre for Theoretical Physics ( Q@\% '

Internati IIAEA

nal Atomic Energy Agency

2134-10

Spring School on Superstring Theory and Related Topics

22 - 30 March 2010

Towards holographic duality for condensed matter
Lecture V

J.A. McGreevy

MIT (Massachusetts lnstitute of Technology)
Cambridge
UsA4

Strada Costiera |1, 34151 Trieste, Italy - Tel.+39 040 2240 | 11; Fax +39 040 224 163 - sci_info@ictp.it



| | - / (LS.
Howo LMWWS M;ds LEL AR (slckd W) :
Z Abnfoso~,

G g e . ﬂ :
’%P ! “I ~ o p (——u‘f(ﬂﬁf "e/gf, ) Furls g 'mfZ,Mf&;

T

2
Se &€ = Vo - Lq/wu

iy W“Zmzju "{« J% << 1] [vwwj c7o/(’;.o L%LM o(gwy)
1. e oTEceR)
whona T ™ C&(_Qizv\ FL . (’L\»Wx

/\Z_;\YL’ \?"7,(‘:7(”{’(9
! {~ /
, 2 ?i{> ')({: %j '>'k£
A — ,q
D = “PL pv t PL
(’)wjim{wc), ‘fey\(—j h(&)

Cé& (eum's %(&W(«\

S b
. fa\qtd?q J(- %@Mﬁ,”ﬂ(?h)ﬂ%‘{[é te e )>
/ Mgt L2 m
i | il d ety s




b feni internctrn’s plrewse



Lol 7T T 55
AL AR LA CTRCR L

o _,r" LL la (% »37? + - (%/7 ?
O[/—V( .- f\'] € N ﬁ

L}Y?V\JLAL\. (:A .f,
” 67 we é«n’m’}\/
@};fgf o WA 'J*Q{’:« (H«w /\'lmvv«é’w% )
- 7

'WMC& (/N 'W\G‘VV\.v! Po%ﬁ;a';\l(“\’“-

, N SWQc
Aw ”?WMLLL CXSQ%M(”X, hemashi nols TWUV‘ ‘@ ij%/

N, ‘“lh

f (MSIL X _-cv;r]a?€> %tw %,&

f
O a e
wiin
W (-
v W, \( ity
varan =\ sty fh) o mopnd
< = V(exp= e )

vl 3F s f= 0

hfy
{ ) da = CL' + 0
(;4, (D ¢ - iy =T ACEAS
T T e s

<

SV“\(IJ%FS S? @ -M NF *b{(&)



i j/”“‘jf Wﬂ relowan b u,ul/fﬁ(h [ Pl

U‘"J"m‘v{‘/‘?ﬁe’} 0 ?’F)

e —sily MMM (b U=
2 iwm:jﬂ(ﬁv&(z 6 (,Wu'}/ﬁ f(r« ‘”C[/\/V )’LQOV\AA/\

"t @ Medin J‘va
veplee W9fvw% “f 0Ny o (\}JI““W%& Mmf ) »w
Qﬁabkgohl 'S vC(b(f\Qoﬂ % g“ﬁ(,\(r v ( € A e

1= ; v[@ AN “4 Ve
s deghvy, o Spu
e fill Hre = 7£*‘ é g ol o e
Jl)m 0(9/( CNN}“W

EQLW(M C? v ﬁu 11— e "?fm#}t (t/ ’i Pl }é
| 'b‘ = Q-—(l\ 3,'/“/!; (i)
Mewe ?“5)‘7 Q’fbwvve’(t Wz) 2 SU1 ) vaj/\ﬂ(? out
koand Qg [£53=D5)

G b, %‘K A‘J> M‘J? %) # o
Vally - ol svsatt e ks
%»ﬁ M/\' 1N A%A\\Va\\_\w‘\
'(/LQ/\ M%\ut SSiu&’Q ,\‘[} ]ﬁ/ {9(
Mm TR

ﬂ@ ‘“‘W&W* \DCWMG "

@,mw( \"O(N\S
Pt Me'ﬁw‘%w‘




%
, o /
%Cq}vl‘ﬂ = /\ML(L ~ =N i S‘ﬂw/w)/w[ o
AV 3-2
ngwu)%l > > W Lowed A= wmh
e (};)13

) M 2ol pp

— nNow ———
Wi Cleg ) R .

~ h/e.uwuh{ . \{J:> U0 Q_‘{‘Q@(’ﬁ ge (%]

g of b bk b (1o ot )
[90 ‘L)/\ /) 2% 5‘{ S .



S S e BT
33—6“”‘“\ - W&C :Zf& k//fm(qf“)f““bk“&bl)&pﬂx
_ At ﬁg 1‘5\ -1y %
SO AL A S

b
ﬁ” - S £ mafc | 2’2'2 ~ A%
% >, o~ o -
(£) g)cwjj(‘v w g ///; s
: .

@ whet pahhe e WL S (“E1dy /

(anl ;eliAcww{f""Q/(rj (W N ?
pqos”. {51V K
®(QSL] : vmlm’h\.; - ’(-U\g’ ko X:/f = Gk:—,u
\M‘L{J%f ==, EZ . ? Z \)S} = %i%% )N‘LC A
Mo f o o £ Ot (e {rr

u\\J/xLA Q\?]‘W)/TV\FS A—ﬁsyﬁﬁ?‘- WL X..Qo((va/w

K
ke ha — b
/j',_jL__._y_—_ flf""‘
R P —

ﬁa‘v(vw\aw mb&jﬁw
Qm/w yeet~ M’“’M ’




e | s
© [me) pakehe ook e

g1, 1S3 e

- cS/ (ﬂ“f“o) %é
Al zqo&(ﬂ E ;Z\, Mgg

Ccrzfv W{‘Qm
C WE"(MM DJLLVV\ ;)a/.7 CQ((
9 y N ,?’3’(
) 89,50 @ BV g0
(JWC%

i
i "’\ O ’
( F</ <;5“ﬁt£o&w j E{j [ | «{J»w& .

V&Mu@
@ f{‘/lfbss \ W/L?;; 7 2,
C ) ? éN %—y /“\’] ;M&" h
> w how
= Vﬂ(waﬂ)) SN
#1,8) becare sialdl ihaeshp Conack -
| by doo
I
Can compgule ﬂqz o Covpir & Q""“} :
ng»w»w(%; W (-2 el | )
e é‘“ S"\”‘y wd
o ijwf r —pafncd
e WW“??\ /\ﬂz@@fW
+ mf,m»\ oy o 4 4 3, .



