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Summary
Introduction:

N=4 AdS/CFT: Strings <> Long ops.

e Point-like strings <= BPS ops.
e String excitations <> msertions

e Long strings <> semiclassical states

N=1 AdS/CFT
eAdS; x X; ; X5 Is Sasaki-Einstein

o X.. T SU(2) x SU(2) x U(1)
YP4 SU((2) x U(1) x U(1)
LPalr U(1) x U(1) xU(1)




eMassless geodesics and long operators:
matching of R and flavor charges.

ebxtended strings (Qualitative)

Eft action appears 1n f.t. and 1s similar but not equal to

string side.

eDerivation of dual field theorv

eMassless geodesics and long operators:
matching of R and flavor charges.




N=4 SYM < II B on AdS.x §°

Strings?  Long operators < Strings
(BMN. GKP) an. dimension <> Energy
Frolov-Tsevtlin: Long strings
Minahan-Zarembo: Spin chains
Bethe Ansatz (BFST)

X=¢,*1 ¢, . Y=0;+1¢,. O=Tr(XY
Long chains (J—«) are classical

S =J| [cos8 - [i [lo.n)

n =(sindcosg. siné sing. cosd)

S_;: Action of spin chain and fast strings.

(M.K.: Rvzhov. Tsevtlin. MK - .




Strings as states of N=4 SYM on RxS"

The operator O=2_c. [ Tr(XY...Y) |
maps to a state of the field th. on S’

State: delocalized and has a large number
of particles (X and Y).

QM. : |y)=cos(8/2)exp1¢/2) [X)

| y

+sm(0 /2) exp(-1¢/2) |Y

Wecanuse v.= |y (0,¢,) to
construct: O=Tr (v, v,v; Vv _)

I

(Coherent state)




Ordered set
~ of points

~ looks like
\ a string

Strings are useful to describe states of a larg

of particles (1n the large N limit)




Strings as states of N=4 SYM on RxS’

The operator O=2_c. [ Tr(XY...Y) ]
maps to a state of the field th. on S’
State: delocalized and has a large number
of particles (X and Y).

QM. : |y)=-cos(0/2)exp(1¢/2) |X)

-~

+sm(0 /2) exp(-1¢/2) |Y

1
1

Wecanuse v.= |y (0,¢,) to
construct: O=Tr (v, v,v; Vv _)

P ) I

(Coherent state)




Ordered set
- of points

-1""1"\-',-.-_-- .-'\-‘ I"'-- "-'I-"n'w & o m e "“
Strings are useful to describe states of a

of particles (in the large N limit)




N=1 AdS_.x X.: X.:Sasaki-Emstein

ds? = d\— + dr? + r? Ll\ -
[l
CY cone

Put D3 branes at r=10 and take near horizon limit:

=

dI ..
ds’= pdx_ t - +dX?. x X,

2 ‘HJ -

T'! (conifold) Klebanov-Witten

YP4  Gauntlett, Martelli, Sparks,Waldram
Benvenuti, Franco, Hananyv, Martelli, Sparks
[LP-9'"  Cvetic, Lu, Page, Pope; Benvenuti, MLK_;
Franco, Hananv, Martelli, Sparks, Vegh, Wecht;

Butti, Forcella, Zatfaroni




Tt

ds” = é[cl w +cosbdg, +cosb.dg, ]: + %Z [d 6 +sin H*dﬁ:]
- } r_L

Y P49 (Gauntlett, Martelli, Sparks,Waldram)

1—y

: (_Ll{?: +sin~ 6 d¢” )

ds® =w(y l[dr_;f + f (v Ndy -ca_*;:-;ri?}]' +

1y glv)
- 3 /AN

+ (dy —cos@dg)

6p(v) 9
If o« —> P =6 o+ - only p(v) appears.
c1—3_1': +2T3 R
3(1—y) i e

V.= (Zp F3g—-/4p -3q )/(—l-p}

ply)=




Point-1i
nt-like stri
string
Ings (massless geod
ss geodesics
SICS)

L_ST — \—/l-.[d
2 r(-{-‘lr"rf" [+ O =
T {h');-‘,l%.‘(- rl'l_.

r : -,-r+ '-gu-.'-,(:?._:i-

= (g ab 1"} o ;} 2

6

1

— (P +3y0.)
o6 p(y) . T3V s )_ +6 p( VP2 +

{‘}__J — ¥VE)
I o 1/3)P




s

o | | S
ds” = J[d y +cosfdg, +cosf.dg, | + p: [d S 'H*dﬁ_]
L

Y P49 (Gauntlett, Martelli, Sparks,Waldram)

ds- :11'{‘1’}[&_1 +_}‘"[_1"Hdt,u-u:d.):-;i')}]:+ (LIU +sin- 6 d¢- )

O

- gl v)
+ = j

N (Ll W/ —coséd ff))
6p(y l 9

If oo = P =6 o+ - only p(v) appears.

a—3y +2y

ply)= ,

3(1—y)

i (jp F3qg—-/4p —3q )/lf—l-p}




Point-like strings (massless geodesics)

' ™ /L . ~ - Y b
S — chlr(- 010 1t+g,0x"0x )

Const.: — 0o r+g,0,




BPS geodesics

—3

Theretore. v 1s the ratio between U( 1) and R-charges.

4 72

1
Also: J = = (L) Q; (fromJ=P )




Point-like strings (massless geodesics)

6

Vv:-pr2)

— (P +3y0,) +6p(»)P? =
_‘1'

-(1/3)P,




BPS geodesics

Theretore. v 1s the ratio between U(1) and R-charges.

® L

4 7

|
Also: J = = (1—5,) O, (fromJ =P )

—




Dual gauge theories
(Benvenuti, Franco, Hanany, Martelli, Sparks)

&

Example: Y-

Penodic rep..
( Hanany,
Kennaway,
Franco,

Vegh,

Wecht)




Operators of maximum and minimum slopes can be
identified with the geodesics at v=v, and v=v,
R-charges and flavor charges match.

(Also: Berenstein, Herzog, Ouvang, Pinansky)




Dual gauge theories
(Benvenuti, Franco, Hanany, Martelli, Sparks)

o

Example: Y-

Penodic rep..
( Hanany,
Kennaway,
Franco,

Vegh,

Wecht)




| 6

Operators of maximum and minimum slopes can be
identified with the geodesics at v=v, and v=v,
R-charges and flavor charges match.

(Also: Berenstein, Herzog, Ouvang, Pinansky)




Small Fluctuations (BMN

V@ |

. GKP. Gomis-Ooguri. Klebanov et al.)

3P,
Q

R

y:-
0

Quantize: oA=2n, 6Q,=

— )

Also (J-P ): 0

\,i:‘ — J ,ﬂ_T:q;

2n. .“:L‘]]_ =(). 6P _=0_ d8J=n

Agree with quantum numbers of U(l)and SU(2) currents
— we 1dentity these non-BPS geodesics with insertions

of the currents. (Also




Operators of maximum and minimum slopes can be
identified with the geodesics at v=v, and v=v,
R-charges and flavor charges match.

(Also: Berenstein, Herzog, Ouvang, Pinansky)




Small Fluctuations (BMN. GKP. Gomis-Ooguri. Klebanov et al.)

Vy)

3P,
Q

R
Quantize: 0\=2n, 6Q, =0, oP_=0. 6J=0

}i’:-
L

Also (J>P): 0A=2n. 0Q,=0. oP _=0. oJ=n
W 2 _

Agree with quantum numbers of U(1l)and SU(2) currents
— we 1dentity these non-BPS geodesics with insertions
of the currents. (Also Sonn | |




Extended Strings

We consider closed extended strings such that each point moves
approximatelv along a BPS geodesic.

Effective action for such strings:

ﬁ v | .
ds” =—dt + =t dx'dx’ + gldy +A4.dx’)y

We mntroduce a coordmate Wy, = \p - 3t
S ]
ds =—dr(dy, + 4 dx')+— g dx'dx’
3 . 657

+${_dwl + A dx’ )

Now weuseansatz: t—=x <t




Point-like strings (massless geodesics)

-~
h

/ I ( -~ LA o 3 w* _.e'w)
—|dz\-0,10 1 +¢g,,0,x°0 x

By —

Const: — 010 1+g.,0.

H—%p. p

L

I _ i B b5 .
+—— (P, +3y0,F +6p() P’ +—— (2 —P?)
6p(v) ‘ - By

Qo = ﬁpll_ -(1/3) P




Small Fluctuations (BMN. GKP. Gomis-Ooguri, Klebanov et al.)

V@ |

Q

R
Quantize: JA=2n, 6Q,=0. 6P_=0. 3J=0

}i'z-
0

Also (J>P,): 0A=2n. 0Q,=0. 6P _=0. 6J=n

Agree with quantum numbers of U(1l)and SU(2) currents
— we 1dentityv these non-BPS geodesics with insertions
of the currents. (Also Sonnenschemn et al.)




Extended Strings

We consider closed extended strings such that each point moves
approximatelv along a BPS geodesic.

Effective action for such strings:

ﬁ L1 1 :
ds” =—dtr + =t dx'dx’ + =, dy +4.dx’)

We mtroduce a coordmate Wy, =\ - 3t
. ]
ds =—dr(dy, + 4 dx')+— g dx'dx’
3 . 657

| -
+G{_d yr, +- A dx'y

Now weuseansatz: t—=x <t




and take the limat:
We get a reduced action:

_ l =
S=—\|x\Cy,+4 . x" )
3-.‘&({”!,”' _{LI) 12

In our case:

K 1'_*1. X fixed.

. EE Vet ) _—
5 = “—*J’ C W, —j'(_";ﬁ—{[—J‘lCﬁ:ﬂHt’_ J,E"?

4z |7\

_I'JT: /:._ _ ) {L"‘.f-ll_‘}-
- (=@ n)y +———+ p(y)
7 (”}ﬂ:: ply)

—— 4

£

X

8 f—cos@@

b ‘ l




Extended Strings

We consider closed extended strings such that each point moves
approximatelv along a BPS geodesic.

Effective action for such strings:

ﬁ o 1 :
ds™ =—dt" + =t dx'dx’ + = dy +4.dxy

We mntroduce a coordmate Wy, =\ - 3t
e ]

ds =—dr(dy, + 4 dx')+— g dx'dx’
3 | 6

| 5
- 5! dy, + A dc’)y

Now weuseansatz: t—=x <




and take the mit: ¢ X >0. k> » . k2 X hixed

We get a reduced action:

L1 |
S=—x\0y,+4.6.x" )
BIK(L'W' ‘f“) 13

In our case:

-

cy,—ve,p—(1—y)cosbc @ ‘

. o @) k.. .,
(I1—-y¥o_ny +———+ p(y)| o, —cosfa_¢

ply) \




Example of T'! (Angelova. Pando-Zavas. M K. : Strassler et al. )

. . | D /: '_‘ — - |
Sgﬂ_ — ]t jc()s{}l @ +cost, ¢, — ]—_[[(f a1 )+ ({ 12 )] ||
B l = = - ' -

Field theorv:

ITf(ABABAB

.ABAB._.ABAB..

+ , - : doublet of SU(Z)




and take the lmit: ¢ X —-0. « > . k0, X hixed
We get a reduced action:

o %JA& (¢ y, +A 0_x' .)— =

In our case:

2 {_)E ‘ f ~ 3 B dd
= —ﬂ_ H oy,—yo,/ —(1—y)cosbc @ ‘
AL \ J

4 A

_ : {Eq'f-l--lr}: / X ) .‘\_- |
——| (Il—yv)We _n)y +—=—+p(y)|C_L—cosBc_o| |;
B O (V) -

— it j‘ s !




Example of T'-! (Angelova. Pando-Zavas. M K. : Strassler et al. )

: = . p 1 _ | =
Sett' = ]JI jCOSUl t,'-iﬁ! —|—COS“: {;?: = ?J.[({ o )+ ({_ o )]:

Field theorv:

IT(ABABAB... ABAB) . SU(2)xSU(2)
~.ABAB..ABAB..

Fg B

.ABAB..ABAB..

+, - : doublet of SU(Z)




e

ds” — é[d y +cosBdg, +cosB.dg, [ + éz [d‘-ql: +sin Had‘?ﬁf]
_ =1

Y P49 (Gauntlett, Martelli, Sparks,Waldram)

I—y

ds =w(y)|da + f(y(dy -ca_wr_-;ri')}]: + (Ll{): +sin~ 6 d¢- )

O

1y~ glv)
_L. + o/ :
(*.-p{_l-'l 9

4 (i;[ W —cosBde ):

If o« > P =6 o+ only p(v) appears.
a—3y +2y .
py)=—=— | = Y SY< Y,
3(1—y) )

Vi~ = (Zp F3g—-/4p -3q )/t—l-p}




Extended Strings

We consider closed extended strings such that each point moves
approximatelv along a BPS geodesic.

Effective action for such strings:

. e | ;
ds™ =-dt + =t dx'dx’ + gdy +A4.dx’y

We introduce a coordmate Wy, =\ - 3t
s ]

ds =—dr(dy, + 4 dx')+— g dx'dx’
3 | 6

+_l){_de;fl + A dx’ )

Now weuseansatz: t—=x <




Example of T'! (Angelova. Pando-Zavas. M K. : Strassler et al. )

Ld

- .. ' | . /;; r j - A . N
- l - - L \ -

Field theorv:

A T

[Tt ABABAB .. ABAB

~.ABAB..ABAB..

s B

.ABAB..ABAB..

+, - : doublet of SU(2)




VviG) — hltrpu G).

[}: conjugate of V

+spin— (0. ¢ )

Effective model:
(max and min slopes)




Example of T'! (Angelova. Pando-Zavas. M K. : Strassler et al. )

i
w

l‘]

L7

. . 2 = | S
= : 7 ’ ; 2 -

Field theorv:

.ABAB..ABAB..

+ , - : doublet of SU(2)




and take the lmit: ¢ X —-0. « > . k0, X hixed

We get a reduced action:

1 ; o
—_ TJAK((":WL —|—,-l__ 3

In our case:

dy,—ve,f—(1—y)cosEC.¢

dr= 4 . o @) i,
7 Uk p(y)

el |




Vi) — Hlupurf}_

[5: conjugate of V

+spin— ( 0. ¢ )

Effective model:
(max and min slopes)




Hamiltonian

O = p, exp(iP"a ) U(B..¢..y.) L,
+ p. exp(iP " a)YUB..¢,.y,) L,

Coherent States:

prtpr=1 . pinh+pry.=Yy

The coherent state action 1s

S =|drIm{0je.|0)- | dz (O|H|O)

which gives:




vic) — h}“r'\.“ G):

[3: conjugate of Vv

+spin— ( 0. ¢ )

Effective model:
(max and min slopes)




H=h_ >( 1-P.,,)

Hamiltonian

O =p, exp(iP"a ) U(6..¢..y.) L,
+ p.. exp(iP."a U6 .¢..y.) L,

Coherent States:

ptpr=1 . PN +pY,=Y

The coherent state action 1s

S = |drIm{0je.|0) - [ dz (O|H|O)

which gives:




'

p(v)| é_f—cosfc qﬁ‘

where p(V

a-3y>+2y°
3(1—y)

instead of P(V) =

It 1s interesting that a string picture (and action) for the
operators emerges from the analvsis




Hamiltonian =k . 2( I-F._.)

O=p, exp(iP"a ) U(B..¢..y.) L,
+ p..exp(iP."a ) YU(6..6..y.) L,

Coherent States:

pr+po=1 . pin+py,=Yy

The coherent state action 1s

S = {drIm{0j8.|0) - [ dz (O|H|O)

which gives:




b
cy,—ve,f—(1-y)cosO7.¢

eff o » (€_») e
— 1 (1—-¥¥P_n) +————+ p(¥)|

(..)R plv)

where P(V)=(V,—V )(Vv—vV

a-3y  +2y’
3(1—y)

instead of  P(V) =

-

It 1s interesting that a string picture (and action) for the
operators emerges from the analvsis.




Hamiltonian =k . ¢ I-F..)

O =p, exp(iP"a ) U(B..¢. .y )L,
+ p. exp(iP a)UB..¢,.y,) L,

Coherent States:

p;+p5 =1 PiVy +P5V- =Y

The coherent state action 1s

S = {dzrIm{0j8.|0) - [ dz (O|H|O)

which gives:




VI ) — :aln[‘u.:i G )

[}: conjugate of V

+spin— (0. ¢ )

Effective model:
(max and min slopes)




h!

{

1
Fp(v)| € f—cosEC_¢ ‘

where P(V)=(V,—V )|

a-=3y +2y°
Hi—y)

instead of P(V) =

It 1s interesting that a string picture (and action) for the
operators emerges from the analvsis.




viG) —> hlupuir—,i_

[5: conjugate of V

+spin— ( 0. ¢ )

Effective model:
(max and min slopes)




Example of T Angelova. Pando-Zavas. M K. : Strassler et al. )

’ o . Ak VLY
N = J]l Jcosf»*l ¢ +C0SO, 9, — TI[(‘ oM )+ (“5- e )”

Field theorv:

.ABAB.__ABAB..

+, - : doublet of SU(2)




Small Fluctuations (BMN. GKP. Gomis-Ooguri. Klebanov et al.)

v |

__ 3P
—a

R
Quantize: JA=2n, 6Q,=0. 6P_=0. 3J=0

Also (J>P,): 0A=2n, 6Q,=0. oP =0, oJ=n

Agree with quantum numbers of U(l)and SU(2) currents
— we 1dentitv these non-BPS geodesics with insertions

1
1

of the currents. (Also Sonnenschemn et al))




| 6

Operators of maximum and mimnimum slopes can be
identified with the geodesics at v=v, and v=v,
R-charges and flavor charges match.

(Also: Berenstein, Herzog, Ouyvang, Pinansky)




viG) —> H}HI"L‘i )

[}: conjugate of V

+spin— ( 0. ¢ )

Effective model:
(max and min slopes)




b

F i
F

p(v)| €_pf—costc_g¢

where

a-3y> +2y’
H1—y)

mstead ot

It 1s interesting that a string picture (and action) for the
operators emerges from the analvsis




and take the lmit: ¢ X - 0. « >, k2, X fhixed
We get a reduced action:

Jh(t y, +A 0 x )_l"

In our case:

\— -';f —‘l{ [?—{1—114;1“'3!'—}( L,’?‘
Jr.:”'\ -

Ar* X ~ = (@ y ) .
———| (=) ny +——+p(y)|0_f—cosbc_g¢
2 €8 ply)




Hamiltonian H=k . 2{ I-F._.)

O = p, exp(iP " U(O..¢..y.) L,
+ p..exp(iP"a YU(6..4..y.) L,

Coherent States:

;‘01: - )[?2: = 1
The coherent state action 1s

S = J-d T hn<()‘(3‘-r (_)> - J dr <(_')‘H‘(_.)>

which gives:




'

p(v)| €_f—costc_¢ ‘

Hj

where

a-3y’ +2y’
3(1—y)

mstead ot

It 1s interesting that a string picture (and action) for the
operators emerges from the analvsis




Toric Varieties

(24.25) =W (2,.2,)

(C3)*1C

(2. 2,,Z) =w(Z,, Z,, Z)

(z,e° z,eF z,)




r=p+q-s gq=as-pb

(Also Butti, Zaffaroni, generic polygon)




Lp,i.l I
Metric: (Cvetic, Lu, Page, Pope)

5 \:
1 dy,+A :

ds =

+—ds;.
y 4
3 4 M

r

a—3ay—3x+3xy

B3Py

A= - —deo+
Ooe

ot P . fl-y,, 1+y
ds,, =——dx™ +— do+
[+] -
f(x) g |

dys |

]
'

.
!
): = o 1,‘]fr

= = f dv™ +=—= ]
Z(v) P

a—Xx 1 — b _Idf!’

L- ¥
94 p

p =a+pf—-y(la—B)—2x

Vr=3+o+v




To write the metric in this way we needed to
Identify the angle conjugated to the R-charge.

This can be done by finding the covariantly
constant holomorphic three form in the
Calabi-Yau.

\/f Jg(y) e ™" o AN P RANE

| }‘,l I“g.',1 . ;
. —dy + —do My = — 1+ 1 (fif ¥ {“T)
} -
21

I
- fH — —rh










Li."l'-tl I
Metric: (Cvetic, Lu, Page, Pope)

—_

b l )
dy.+A| + 3 ds,;

ds- =f :

-
.
!

= ¥ = ¥ ¥ ¥ ¥ g P
- a—3ay—3x+3xy p+30v—3x—3xy
A= - —deo+ — —d
(5¥73 577

- 3 ,» f(x)l—-v,, 1+v “
cwh=JL—¢r+f 1( —do+ }'dw|
94 p

-

u—xl¢_ﬁ—xdw

LI_ i
94 p

p —at+f—yla—p)—2x

V=3 +o+ v




To write the metric in this way we needed to
Identify the angle conjugated to the R-charge.

This can be done by finding the covariantly

constant holomorphic three form in the
Calabi-Yau.

=/ f(x)g(y) r? e A2 A3

1+y 2i | dr i

—dy -+ —do My = — 1+ 1 ({]E = 3 {’T)
g(y) O r |
1 —2 21 (a —z)(1 —y) (8 —z)(1+y)

: M'FU' o 3 —HTE = jﬂ —d¢ + — i)
ffllr;” ..l ZiLk 24 )




To write the metric in this way we needed to
identify the angle conjugated to the R-charge.

This can be done by finding the covariantly
constant holomorphic three form in the
Calabi-Yau.

=/ f(x)g(y) €7 r° m Az Ans

T—08 _ 1 +uy 21
- ar — —dy + —do
JlLr) gly) }

T — QO 1 —uy 21
dar + = dy + —du

flx) gly) 3




Massless geodesics

| -
- _)({)_) Pff

—dy Py — di Py, + 3(a1ds + asdy) Py,
-I""If'l-_} == r‘ga‘]]

—t"-_:-R.-. -+ &3 P, + 3(a 1Ca — AaCy ]P

/=~ VR

1 iffg % f_"jdl_

':' i)

by =————

|
5 -l_j'l'n'l‘-

\ :r_,fi_n'! {cx — T)

::J L




Massless geodesics

_!'F_IR — f[lpf_. —+ -“))[.f'.-'l!'fj —+ Hjl’]i :IP._,E}
."'11"!-3 —-—:"24’{]

—r'-_:t[:),_-_ -+ & P,_- + 3(a 1Ca2 — AaCq ]P

/I~ VR

Cq iffg 5 f_"j{{[

W :ui_r.'! ey — T}

I_'_'Ir.' 4




Field Theorv: Benvenuti, MLK.; Franco. Hanany. Martelli, Sparks,
Vesh, Wecht: Butti, Forcella, Zaffaroni

Example:




Massless geodesics

5 — d1 Py + 3(a1ds + axdy ) Py,
r"lf’{-} ——f‘zf{]

s + 1 Py + 3laco — asey) P,

UR

c1ds + cad,

¥ ':IIH_H J{ex — )

“2
20 l




To write the metric in this way we needed to
Identify the angle conjugated to the R-charge.

This can be done by finding the covariantly

constant holomorphic three form in the
Calabi-Yau.

\/f r)g(y) e F o m A n2 /A1

| 21 dr
—dy + —do g = ——'_f [f[ —-—r‘T)
0

21
- FI'FPU' —5 —Ifh.'




Lp-tl I
Metric: (Cvetic, Lu, Page, Pope)

—_

> (1 Y K.
ds =| -dy.+A | +—-ds
1 J.\n. i {4]
3 ) 4

g 3oy 3Ixt3Ixy
A= e —d ¢
5174 Oor

F+38yv—3x—3xy
£ / ’[' : —d

. >’ s f(x)l—p_ . L1+y "
dS[‘_,] = ’.L—QLT‘ 5 s ( —dop+——dw |
f(x) o\ @ P )

)" , g(v)a-x
- / dv™ +=—= | '
g(y) g \ «&

p —=at+f—ya—B)—2x

Vp=3+o0+ U
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To write the metric in this way we needed to
Identify the angle conjugated to the R-charge.

This can be done by finding the covariantly
constant holomorphic three form in the
Calabi-Yau.
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Field Theorv: Benvenuti, MLK.; Franco. Hanany. Martelli, Sparks,
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In general

gives P4/t

Using a-max one can compute the R-charges and the central
charge. Evervthing matches. The parameters can be mapped

from one description to the other. 9
m I Spgrs 1

_L\,-" - 4 (p+q)W




Field Theorv: Benvenuti, MLK.; Franco. Hanany. Martelli, Sparks,
Vesh, Wecht: Butti, Forcella, Zaffaroni

Example:




In general

gives [LP-alr

Using a-max one can compute the R-charges and the central
charge. Evervthing matches. The parameters can be mapped
from one description to the other. 9

T l Opgrs ]

= UV 1o+ oPW




Field Theorv: Benvenuti, MLK.; Franco. Hanany. Martelli, Sparks,
Vesh, Wecht: Butti, Forcella, Zaffaroni

Example:




In general

gives [LPalr

Using a-max one can compute the R-charges and the central
charge. Evervthing matches. The parameters can be mapped

from one description to the other. 9
nw I Spgrs 1

_l:\/* - —.l_{[} + rlf:}:-j'* W




Long chiral primaries:
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Long chiral primaries:
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Conclusions

e Massless BPS geod. <> Chiral primaries.
e Non-BPS geodesics <> Current insertions.
e Extended strings <> Long operators.

e Effective action emerges 1n f.t. Stmilar but not equal to
bulk eff. action.

e Found dual gauge theories.
e Matched BPS geodesics with long chiral primaries.
e Strings”’ Three dimensional quiver?
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Conclusions
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e Non-BPS geodesics <> Current mnsertions.
e Extended strings <> Long operators.
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r=p+q-s gq=as-pb

(Also Butti, Zaffaroni, generic polygon)
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Conclusions
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