T
The Abdus Salam

United Nations -

Educational, Scientific and -

Cultural Organization
International Centre for Theoretical Physics :

1943-3

Introductory School on Gauge Theory/Gravity Correspondence

19 - 30 May 2008

Non-AdS/non-CFT correspondence
Lecture 1

M. Bertolini

SISSA
Trieste
Italy

Strada Costiera | |, 34014 Trieste, Italy - Tel. +39 040 2240 || |; Fax +39 040 224 163 - sci_info@)ictp.it, www.ictp.it



r€sk o8 , Lechire L @)

The _Shndord A&élﬁﬂ;cure&gfzfﬁ?ﬂﬂﬂ ehfes
N=7 &YM wih OB avina %&CN Qﬂ S X ‘VS ~
i B NS S—
H% e lk)x‘ce o rowve  Sorret] 'inr:} o @@}7/ RIS
cal p fg;f:g __we  nee (oF oty 1o ¢

T Bealk  9SY  (dbwn To N=1 o N:C):)

- Brea K confoma Invosiance

s Re ablke & destries os.,\/m"\“&ﬁcn f\// je 2 el

N : [N i ‘ N ‘ \
Obfoun  ealichic.  Glier  content (. qururtsS)

da cen. o e Qi

Bedlion — con we_ederd the M

¢

o S eo{\m\/mme

- ] Fa! !
CiCc  ard r(n-cmi}form¥ fjﬂ"mﬂ"“
- J

Ry Q /()
teQ"ie.:; .

The AdGICE] ﬂmi‘g?ﬁ?z seme from Hie  DOAL

-
3y

N

e of D braes ——>

05

‘ I 0 .
‘n\.Q\L ; h\//lr\emm;hffg o) Wy

Vd

eI C\IN\CM\,{C& S o (Pm-mm Ja




/] = —
, >, < e et IyS
- vli ~ Q ™ mﬂlu m \‘v ™
b iz N I R .
- - ) [
ﬂ.u.lD C ] (), n QA
A e N2 o lg g e A4
A.r_l\ A,l. L ‘UKW\ 4 C/ g
1= 1\ — T o .
Pam .-\. A g ‘....I!v
“ O } <) =R ! m
T ] o, ﬂ W
) < - O 1o 3
. Vol Y, by et B B B BT >t .
. 3 = 3 P , 2
i B < ™
~ . O L <
> - ¥ N PA ) o - > -
1= - = B < < ~, =
T .= .4\] N ..“ nHI|H~
- o e D (o) ~1 o
2 g | & < g | |G I
sl EE = 2 A1 Ta = :
DU ] «c T llw N
— o b ﬂ )
e / ¥a, o) LN af % Jd | 10
= g - 0} o T | 4=
—
TSN g 2 J )
.4 :N. ' . .\l - " [ 7 " &
V I/n { nAU - P 5 .T
\ARED a oS N
ENEEIE:- =2 o =
v 7 2 E =g =
Y ERREE= i N T 3 ~
N - w -




s Place e Tkranes af o SINGULAR

0 4t ey S N WAL A 'R O A N

: + | = * + “ N T !
cOMl_of e CY (fneHalness o dhe - amb

B i ! 1

“Space ewen peal i base ke ks

710

L&:OM’ | der\erto}‘ id@{\“'ﬁ Jie) ifmig:%:

o IR R A IR A P A R |
TR ém‘érgrn i ollonG T doaldl T non ~Comena,
1 P N Y | > I R :m; m ‘

R I | | |
: ; . , ! | o | | | )

! j Ly SN N S N B A . : , _§ j b
S tnearies. do NOT Qign ) AdS F0OTUs
T ' % — ‘ %

l | Y i ‘

—— e
R ABS ! :
} i i |
‘ ‘ T . : ;{ ‘
- : : — '
; ! | .
' Gy Ld T CFT
|




H\.}'/ A
~) V] < .
LY S 5 .
v : 1} ¢ - (9
! : -
A%»J = o ~ _A o —
T D Bia TS - S
At o = L 4 T
/ 5 & v . = , _
) M Vn. P ) ..JH.N_ »U - o )
; \¥/ I 12
./\ i - v_\. ]
e AR = INEEZ N
S i R L] RN
O L o T VY AT
: M [ ’ hn h% N T < o8&
=N ! A /) , = | L oD
d. . ”, ) v 9 Ak "
jle] RN
9 T L = LTS el
2 J < =
EHELS 3 = i
£ I { . h.‘t , ‘w A..
cm g ) (2 = ¢
L] Z 1|J Y i - ot gl S
=RE- RN N =ENE Sy g e TE S
2k O 8 CENCERECEE i
1 { b= ~ e H
et o) o) oo 2T & =
N S |9 . s
T~ & CHE J 19D 12 L 0 I
=V B Bz i g T U o
Y , g Y SRR
cHle v J AN -EENERNe IR
» IJW e e - L ) S { ,
o) T m & RE
S & : = s 1
% h r 0 il O\m , .;,rA s
tad = — ~ a&\- .i.y .
= o J - .
. — Vars NSt . Yt | m — 17 =
_ 1 1A B ~
St 1 \ 7




®si |

BN | |

i Y : | i i . 1] ' JI- i.a L t
o Inp CAASICET dichion \I/ nove |
o L |

'S

‘.G"

Id

T T T4
i | ARD( = — = a (5.1
| P! N R Naul
/1 QN a)
e A
> K [p#
» B N
3 i T ‘ .
T TBAF) theocnes are | weaKly ctiplec Sh £ are
AR, i ;
(T.\"Q"{ ! -l

Y

2 ¢

l i<

i

U

D

! QQ(Y&‘S

\L/

Mi

N

ANL
7N

B

¢ I i l —tr

A
_— ! 1A.4 )\ l\

S I | S SR

S RN
2UGKA

5

g~y

—r!

o ¢

V. i S . - !
Wrmw?/w\@» ealized | |
" I ; : : ! | ; i : '
T T T | .
, : l | | | |
| | L 1 i % i i Lo 1




- [~
i O\A =< - /] — .
L\ PN I , 1 e
L ! : -
\l. A J ﬂ N ). m.ﬂu
— . O \ G iﬁ | ] M
= T I T NEBCER-ANNNE =N
N , 1218 9% | ol .
—<> M > « \U —
& - e ) 4
h Y la A3 o > bl B
C ( - - = == A J | D g
- - - / v wd W e m paay "] — . m
g A e T e e A 8 S5 E _
" N N -l e s wm o = 4L b | R
[ I = - y = ]
%) / & i _ ) P 2 7 ]
S - l\v_’ 3 [ a oo ]
\ Vhl- — % , _rK ) ¥ .
: 25 AV = m L=
U} — i i _ .
@ > ,;, i L% T ¢ =1 A A=
& ) Y \T
\Mu / J n O -
TG a N, ol | i
& ot B > ES X ?w ~ ) g B
gl e > : R c e
m..\ - - a+.'. E Bt L
- T w - \M,
|y IR® 110 9. ~ AK | + . M.... N
Ba K 1 J ~ o _,, =
> - 3 " * 7
4 . S V. .V.I. Mm &/&“ T = , L -t
* g W — “ > e s\w -
2 r ’— w, b/ h.l Q\m L [ ™ . m.
ST ta s SRR
i - ) + by V) - .
A 19 ~— - 7 mi =
m %. i el ! !,V.M h 1 >~ B
ol W ] ~! N~ ! ) o P B>
i - 4 ht 4
L f




[P S SV S

A

LA,

SRR

[

o

«

Qi

—h




| T ~
A T apee d Thoned | | scenaina’q b
- : 1 v i | yi \
cenera) | A loSeny. L con )y D e alatioT
/i
| - .
- 1N | R PR Y & s
FC&PFE.CX an N ¢ k{ Ch=T 0V D C\IK- Q‘
| e Y e, o _lentrgy efec(iVe The
N -
’ . / ' L W I
r\’; Il on [0S AR [P+ +f = din 3 M
3 § v d f
U Ameary | hwimn <16 <>L)Pi°r Iy X
- v,
Jpumn_ = !r" \\ ,,,/ e ‘//’l e
d . R e \ \\\-}j L ) > \
ary N TONMT | AR reaf -
A — ! : \ ‘ L & ;&'
e NN SONY k[ lth N [ OO Zon Il | oy
y pem A 1P v - N
/ I 4 Ix A b Kooy Qenraied b
i P T \J/ :F
Y ] | ya et ! ‘ i\
N = o 1 ((poriadiv i Wiobpee
IDREY (| ) Sd‘]%)b'f":,c ! / ' ,
/ ) rd £\ [ ,
e coredlions DD ) T~ bIOrRS V
N ,"/[ i ‘ ///w-J/
\ S R ne | ] '_______,,—\_///(
<4 2 h '_ [ 4V 4 \ i :
NO ‘ 9 (vl NLLZ LD o | gl i Cr\il reqy
\ AR 1.p
e O | [ou O “1m"r}1 T [ )
\ ]
| f
j e D+ = D= > ] i\
\., | | J T |
\ A L v = 1 Vi i A Y . 2 ‘
NeTal Hinc) fim A [0S WIN=4) XM |
! | i |




N\ 7 n o= _l Q) V. -
G >= ~ [ Tg Y >

> Y . < Hike! <l g 143 K

\ M h — - b L 1 & ﬂG

& S % & S IETe m | , P S

/) 4 i - %\. , e — ~0
; a o = .

HRdli e O | 19 % ol // SRRV RGN

[& ﬂn‘ e J S \ , s- B , ﬂ, _ . £

o) - _ e a Pann Z]

= Par . m —_ll. Q ! O @ ; - : J i
e NEN: = - 0 ; &
34 d 5 >= SATT =R -
_ & N A\ - = Lo O ) e

i [ G m. falt = a AN 1 i f m\‘h

2 oY, = ...U A ) e : ~/ — e

2 5 @ < i ‘= A £ > J 1 1& =i M B
A S gl AN =B R W N EER
) @ ) m .-|l ~ i mll £ ' ﬂ o) . O :

= i \= = ud B —

: i A z - == 1_ NJ : G .4‘- 94
\D.Il a rf\\ < — — - O_ Nx.. i - W n,“_-‘..l
g =3 Ty s SN R sl NEEESEPRES

w % u ~ M = - m \*ﬁ... < . N
3 ¢ l=H:all RN i)
X T LT B AT
C N & Pt G s o
> 4= R ' 1 /) o @, R R O
EEEEC m mmECEEER Ol aE S = e
.aVLI 2 .H. 5 g ~ B Mome - N\J ~
el Q A 4] -“+7 N A 2 Sl | I S -
J T LY U | 7 > |2 A | 1d 19 =1
1 ; - Y u Nt L 8 T -
= , ? NERCRECEE: SR
| ) @ \Yj O T T _
o t pﬂ f_ I e e A - V’l.u
- .« 7 ﬂa KC .; { < .1 \
3 = — 5 4 - Y:
pam \ s = H 7 _MM V
1 R R 3 ENn
k. 7 N | — T - ~ ; ) T <t G
=ERVIERG ” PRRE K




11O) Ya B
=V —
e, = & = 10 d
m | e -l= | ™ -
I i o)
m w G VIc ﬂWﬂ L (@) 4\\.) s
““““““ U . N la R
_ froonan, N /] nn” b - ﬁ 1= h\
L ) ] ay 1 1 —l o L
g — 1 1 ) I H
z” = <~ m_; .LT . /MJL [v/m m\u
3 = g gl D | D & ,
g - T g
2[ (-, . . ¢ o) - o K Va _
_ . A T 13 P 3 1o 2
> - L < -
o { - Q e, : ¢/
, o P ol | T ‘AM , . -
N { b e v - h NS i
<Q b _b wpk ‘‘‘‘ £ A L o J w
!m g | = el rs DR REAYIS L= B
N v s < \M &
Jd 1T i : i R 7. , \ A
% < b et % U - 5 T AR S R N N SUN PO
Q | D & D T4 oy U - = (
= A : L -
] i.mﬁ g (i > v} wﬂ N g O == y
(J 4 - M\ > oo’ J -4 Rz
0 n M { MU l,.w “ )u -
o — 2 mlJ Ve (0 .
= e ¥ O - &
PR RSN = 5 2
t\. _ K . N : q)
pawd e S i -
’ - Aﬁ\ v - |’W = . .m 4 4
| ' 2 zd X | A Tl | N
| : g g
SRR, &) & — - :
w g I 15 w = M T ; Wu
Z == | 0D Q- 19 | T




|
|
N

=N
(41)

~—7
/
nakr

R
L -
-

XL
e'l
) jo?

by'

I
Sral

)
/
2]

B
/
!
=
Y@
[
Lf

1

J
¥ SO

/
/
IS

}

“tanae

g v

|
/

|
1

S O

i
i

1 @ (4
/
@ (2
)12
X
\
Al

A
{
SO

1
/
eI

30 LS

/
]
(
J
1
/
i
ne

N
[,
\

A
USY
501
2
D
\

o)
T
+

{

OB v
e’\

2w L P oL sl ]
a ) el e g ] g gL
fast @) 2l T I
_ A 1 i} -
g ¢ - = e |
B IIEEID - — [0 | O )
SIfleE e I N NS =B S
L R N s e TR P T R e
A sl e = S - NG
w | ) N _~ - el T ] /‘\ /-‘.\\ \D.h P 0 —
_ upl 1&g — 48 Cd— 1 - A ¢
- = / W h ) — - a Q4 C —
w e b Wr’ { I\L m U nv - lld Q
B B I u,,< BN NN S ld = 1130 | .
A N \ 5\ N s Y O I - W 7 < ‘ ) )
,,,,, CuRcnEA\NEE CaRmEcNER RN SRal B NS S
‘.1 cab xm? ) d D b J_n/ — —¥ - Es -




“/J/ . I N T T A I T T e
M\\ - w h ) .\,u\ H ﬁm
1 & @, Y
“v m Fant “ “ ) l“
/ +— 7 J mm !
% J g g
d 0| ==
| N gy =
I : e ~7 n
™ il - ] : ,
n & © b
m.mnm : s — P AL m
. 0w gL &
/) <
P m — I S .
—41 Mll J:', ol 4 . ﬂ& )
i _ xA , M O v 17
¥ A\ Daut
S | PN J N =i : m - . -y q) .
o S Al Sl 0 S e T T 2 I~ T D=
R )v v 75 ~— e ﬁ D B b=,
J memat el S IA i R . . =
[— ¢ v\_)/ e 3 < Dlr O
> | T =) - & 3|
(3 i ) . Db 1) ] Y J 4
() ] r NS oy || S - I~ 5 s
i = Pars Al - GE RV UR R g I 3=
. o st A 9} (it ]
SRR =R @) | I % S g SEErENY
~— J N + o) D, =2
= d Vais C 5
jpomna, | f\ 2 Ar . \l# ﬂ\) = + 9 o~ S
= ] ¥ = O [ 1d T “
e 8 v ] e,
m =
o ) - HERERENR' o
) S @ ~ ) n - . :Vl B
P 3 : U “ ._\., fs s OO
<" M . N 7 . Oi. O P
- > \ = 3 D — m == e ST nE Vo
I -
T i




.

I
L }

.

o

RCEY

o

e

L2

EYAS

P

-

it

Mgt
a——

{

chyeles lare

Ronerevum

J—

\ 49V Bg?&

—

e«

C

L]
Wwithin Thean

Clek

preering

-‘! bm

<

B

N~ CON

WA

"
/

Cj>/ cle.

IS

——
1
T

efurally

s

A

",

TheuYT

Taa)
3

T

(AN A

o

)

ey

{&

{Lany

ojaes

}

ooy

anreclion 16w

17

RN
MECONME

.

A

il oY

D
;

SOEY

m'm& Al

¥

7 A

~

}\nﬂ ‘

Q'A)

-
)

N

CY

>

Yo i

N

.

TWiEhng

Dl

e

N

[T |

< T

H‘J@p

AN

TR

o3 g o
|

'
b
|
|




AT TN mlg m
) Y ¥ ol &
51/ > il o A M
) ) ..um 8
Vnu. Q\ a%> Vond =2 G NIJM..W ]
) ! U e : . .nrl_ ﬂ.—,ﬂ
( D w le. 1 e ] » 4
gt ﬁh . m . I.W almm.. C
O ) ) ) . P ] ¢ o A\.,..vff
3 e I s @ “
m ..m. Ml- n..b | p .I\ figge =3 b .2_-
o - Y 0 P C -H
7 - — i b -~ ~ )]
N =~ @ﬂ al 1= C T VAN :
w0 & e RS EERN \
Lt v * - M\L 1 V4 _—
pn m v lm \J AN A
C ~ o/ \74 T ! A l.u
& o e e w. (X //
r.m .L..v_....: Sy \ £ «/M
* ¥
B 1 m\“- S - R : - M
h.\ 2 ~ \w ya T |
- Ny, > = T3 5 SRENE- =
- 7 ,“J\ = 1 = - rlﬁ.‘
: ? = (7)), e
A P o o
R . : e I R
el S 0 & NN Sy
| = S (@ - \\JVD
o peet —— [N p— P
DG e sl Y, s " ,
grg o4 1E = g = = 1o
J S \...M.tn - Q) 1 QU
T N Pa 2t _ I e
€8] . . ) o .
Y = m.u rmh . Mt.., & LA
) N J] ] ~ P rm ) ) =
ot f e T {




P’\.L Q\!é‘ P.S

7=

BRI
I S ITINTIS
T d

o camplex

i






