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Summary
Introduction:

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

e Point-like strings <> BPS ops.
e String excitations <> msertions
e [ong strings <> semiclassical states

N=1 AdS/CFT
e AdS; x X; ; Xs Is Sasaki-Einstein

o X-. Tt1  SU(2) x
YPa  SU(2) x
Lealr  U(1) x

SU((2) x U(1)
(1) x U(1)
(1) x U(1)

U
U



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

ebxtended strings (Qualitative)
Eff. action appears 1n 1.t. and 1s similar but not equal to

string side.

eDerivation of dual field theory

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




N=4 SYM < I B on AdS.x S°

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

B ! |

A=O, e, Y =0, O=Ir(XY

Long chains (J—) are classical

S =1 J‘msé ;;5—— ; I(E",rz}

n =(sindcos¢. siné sing, cosd)

S_;= Action of spin chain and fast strings.

(M K. . Ryvzhov, Tsevtlin. MK . .. )



Strings as states of N=4 SYM on RxS’

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)

!

The operator O=2_c. [ Tr(XY...Y) |

+sm(0 /2) exp(-1¢9/2) |Y)

Wecanuse v.=|y(6,0,)) to
construct: O=Tr (v, v,v; Vv, _)

(Coherent state)




_Ordered set
~ of points

looks like

Strings are useful

of particles (in th




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)exp1¢/2) |X)
+sm(0 /2) exp(-19/2) |Y)

Wecanuse v.=|y(0,¢.)) to

construct: O=Tr (v, v,v; Vv, _)
(Coherent state)




Ordered set
- of points

| looks like
\ a string

Internal
space

5 (1n the hn;_:"n\{ Limit




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

ds? = d}:3[4} +de? +1% dX.?
U
CY cone

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

-

>, 2 dr . i
ds? = r‘dx{“+ —  +dX_ . S5- X X-
= : _

T (conifold) Klebanov-Witten

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

Butti, Forcella, Zaffaroni




Tt

2 _ ] | D
ds® =—|dy +cosHdg, +costdd, | +— [clH,‘ - suu%'dgzr]
9 i - = 6 1 a 1

=

Y P9 (Gauntlett, Martelli, Sparks,Waldram)

1—y

ds” =w(y ,}[dr_;f + f(yNdy -Gﬂﬂf}}]: + (d{}: +sin” 0 dg’ )

6
L Ay L 940

- — = (dy —cosBdg)
6p(yv) 9

Iif o — P =6 o+ - only p(v) appears.
a—3yv +2y

3(1—yp)

ply)=

y.=RpF3g—-[4p =34 )J4p)




Point-like strings (massless geodesics)

Y r+ fgt-i'b(f -‘{

r-

H — (g ab ;} 3 ‘L?_I

6

+#(f{‘y +3y0.) +6p(y)P’ +
6p(v) = s




Tt

5 . . S ot
ds™ = 5 [dy +cosOdg, +cos.dg, | + - [cl & +sin H!_d:;ﬁ;]
: ) =1

Y P9 (Gauntlett, Martelli, Sparks,Waldram)

ds” = 11‘{_1’}[L1(I +_f{ y}qd;‘{; _L;Qg_.;f}’_}]: + (LIU +sin- & d(/f' )

(rr

{‘” Wi (diyr—cos@dg)

O

Ifoe — P =6 o+ - only p(v) appears.

. =LpF3g-[4p -3¢ )i4p)




Point-like strings (massless geodesics)

4
LT

/:- ( = =y =y o T | _."T'-' )
- Idr -0 10 r+g.,0,x°0 x

LST =

5

Const.: — ﬁ'__j C ¥ gmﬁ‘_x“ fr:.f‘ =)

6

1 o >
+——(P, +3v0.) +6p(V)P +
6p(v) = '




BPS geodesics

A=(312)Q, = P.=0.]

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

L

Y

(fromJ=P )




Point-like strings (massless geodesics)

LST { r {_ r + H ILJ(H rl_ ' E’* r:.."__.-".l )

b

CO]]S[ B r{ {+ ‘."J:;;'{':(--:L-R. {'-T'I- =

t=x1t; P= \ =41 K

H — (g ab ;} 3 p;}!




BPS geodesics

A — £/ — R
A_(J.’_) Q—R — PF._’U.,J ) —37

=R

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

& L

4 %

1 |
Also: J = - (1-»,) O- (fromJ =P )




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

Example: Y-

Peniodic rep.:
( Hanany,
hennaway,
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)

Example: Y-

o

Penodic rep.:
( Hamany,
hennaway,
Franco,

Vegh.

Wecht)




Operators of maximum and mimmimum slopes can be
identified with the geodesics at v=v, and y=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: d8A=2n, 6Q,=0. &P =0, 5J=0

}fﬂz-

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

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




Operators of maximum and mimmimum slopes can be
identified with the geodesics at v=y, and y=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: oA=2n, 6Q,=0. oP_=0, 6J=0

}E’:-
&

Also (J-P_ ): 3A=2n, 6Q,=0. 3P _=0. 8J=n

A

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




Extended Strings

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

Effective action for such strings:

. i l -
ds =—di~+ =t dx'dx’ + E{Li r+Adey

We mtroduce a coordmate W, =\ - 3t
i |

- ]
de(dy, + 4 dx' )+ — g dx'dx’
3 : | 6™

- é (dyr, + A dx’ )

Now we useansatz: t—=x <t




Point-like strings (massless geodesic

-~ -~ - Y .
(-{ rr{"rr_i_fguf?( r‘l ¢ r:'“ )

= =, 5y [ b
Const.: —0 10 1t+g.,0.x¢d x =0

H = cg ol ;} i p B

+3y0. ) +6p()P’ + : (JE—PZ)

I
T

I—y

Q. =2P_ - (13) P

B




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

vy |

3P,
Q

R
Quantizc: o\=2n. .:,;\;_}L =) .ﬂ'}“:' )y SI=0)

y:-
&

Also (J>P, ) 0A=2n, 0Q.=0. oP_=0. oJ=n

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




Extended Strings

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

Effective action for such strings:

. s 1 1 -
ds =—di~+ Egn‘. dx'dx’ + 5{ dy +‘-1;d1--' )

We mtroduce a coordmate W, =\ - 3t

TR ]
ds” =—dr(dy, + 4 dx')+— g dx'dx’
o 1

+${_ dy, + .4;.&1*} )

Now we useansatz: t—=x =z




and take the lmit: ¢ X —-0. Kk —>=» , kX fixed
We get a reduced action:

» l ; 4
S=—(xlow +40x)
3-..&_ (f_ hf’!r"l_ .(‘ h""; ) l"’

In our case:

b
|

oy,—ya,f—(1—y)cos83 ¢ ‘

-~ > / \

~ onx KRG WY - S

{1—_1‘ ){{_'.'f_IH_}‘ e P Y| € .ﬂ[}} —COSs C_@ l
Azjl: 1‘} \ _fl

5 |
I;




Extended Strings

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

Effective action for such strings:

> s 1 1 -
ds™ =—di+ Pt dx'dx’ + G{LI w+Adxy

We mtroduce a coordmate W, =\ - 3t

-

. 2 1
ds” =—de(dy, + 4 dxc' )+ 6_53,_} dx'dx’

-

1 ¥
- o (dyr, + A4 dx’)

Now weuseansatz: t—=x<z




o=,

and takethelmit: ¢ X 0. k> > ., k2, X fixed
We get a reduced action:

§'= l:_‘.;{ (E-"_-Wa_ +"L E\Irl‘f )_

In our case:

Irr' \I
o S 7 s S L g
oy, —ye, —(1—y)cosdd.g ‘

\

o2

. 2 @ ¥ " g [

(1—yNe_n)y +———+ p(y) ({t-ﬁ_ﬁ—cos &c_g
p(y) \ [

y




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

’ P -
Sﬂf::]%‘[Cos{ﬁtﬂ14—c05t§|@1——dfj;[ﬂfgrn)4—ﬁ;ﬁn:

Field theoryv:

[Tt ABABAB . ABAB): SU(2)xSU(2)

-~ABAB..ABAB..

\.

Fy fa

_ABAB.__ABAB .

+ , - : doublet of SU(Z)




—

and take the lmt: ¢ X >0, k> o , x, X fixed.

We get a reduced action:

5 = %_‘.K(E.‘__yﬁ_ +4.0_x )— Lr;r ¢

P

St

In our case:

%
\

L O gl - a -
S === _f oy, —ye f—(1—ycosfd g

|
|

A

. » (€. _y) - |
— (L—yNe€_n) +————+ pyp) ({Z' P —cosbc_g
(J= pyv) \ -




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

= A
Sﬁt—*Jljcosfiué—+C05fﬁcﬁ ‘[ﬂ nl |

Field theory:

1-_ ABA I_ 11_? A l_‘i_,} - SU2=SU(2

~.ABAB..ABAB..

s fa

_ABAB.__ABAB.

+ , - : doublet of SU(Z)




Tt

ds* — é[d w +cosO,dg, +cos.dg, | +éZ[cl9f +sin6,dg’]

==

Y P-4 (Gauntlett, Martelli, Sparks,Waldram)

I—y

ds” =w(y }[d{l’ + f(yNdy -«:o*:';ff?}]: + (d6* +sin* 0 d¢° )

6

-

dy~ (V) o
+ _LJ +4 [_'1 (dy —cosOdg)
6p(v) 9

o —>pP =6 o+ wy: only p(v) appears.
a—3y" +25°

3(1—yp)

ply)=

Pypa = (.'_"p F3g—-j4p —3q )/(—l-p}




Extended Strings

We consider closed extended strings such that each pomt moves
approximately along a BPS geodesic.

Eftfective action for such strings:

. s} l -
ds =—di~+ =t de'dx’ + a{ dy +4.dx'y

We introduce a coordimmate W, =\ - 3t

- ]
ds” =—de(dy, + 4 dx') + Hg__f_ch'ldf-'
)

L. 3
+;{_ dy, + 4. dx’)

Now weuseansatz: t—=x=z




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

L

S5 = L: JCOS &, ¢ +cosb, ¢, — j[ -m _n3 )] :

Field theory:

}" “'\T T'l

~ABAB..ABAB.

+ , - : doublet of SU(2)




V(G) — slope(c)-

f: conjugate of v

+spin— ( 0. ¢ )

Effective model:
(max and min slopes)




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

, . e /1 - ' =
B .= Jl J.cos &, ¢ +cosb, @, —— I[(f Ji’l]+ (ﬁ F12 )p
= RS IR P

A

Field theory:

Ir(ABABAB... ABAB) . SU(2)xSU(2)

AB..

-
o

~ABAB..A

i

s fa

ABAB.__ABAB.

+ , - : doublet of SU(2)




-,

and takethe lmit: ¢ X —->0. k> =» , kX fixed

We get a reduced action:

S=<[xlw +40.x)-—g,0,50,x

In our case:

o —ye,f—(1-y)cos00,6 |

N
e ¥ _.'I _.-1F !'- - AR, 4 |
0 _n)y +——+ p(y) ({"mﬁ—ﬂ*-‘ﬁ 6.9

ply) \ y,




Y3 ) —5 HE["-PE". "TL

[3: conjugate of Vv

+spin— ( O, ¢ )

Effective model:
(max and min slopes)




Hamiltonian 1 = ol k- )

Coherent States: ()= P, exp(i P'i ]Oc’._. ) t.'_x’r(Hl, : O W, ) [’1

+ 0, expl IP_;"'}{I? ) U(__Hf Q.Y ) L:
2t =1 : piy .=y

The coherent state action is

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

which gives:




VIG ) — hlt"l“‘t‘i G

[3: conjugate of Vv

+spin— ( 0. ¢ )

Effective model:
(max and mun slopes)




s |

Hamiltonian E=8 . 2 ¢( Y~F...)

Coherent States: () = £, exp( hpii ]4‘.3{’ ) [,T(H 3 Q W ) Ll

F P~ CYP{ 'I-R:ﬁ:.bﬂ‘(? ) (T(H 'Qi -, ) LE

pi+pi=1 . piy+piy. =y

The coherent state action is

S = |drIm{0}e.|0) - [ dr (O|H|O)

which gives:




= " 3
- .)- " - ~ ) :
S=2![l ey, —vé,B—(1-v)cosOd 4

ﬂ- -'x\ /,l

= “»
o 3 |"' N -

{{1_1.'}- = = \
: Fp(v)| € _f—cosf ¢ @ﬁ‘

p(v) \ = J

where

a-3y +2y°
3(1—y)

mstead of

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




Hamiltonian H e ik Bk

Coherent States: O = p,. exp(i P‘i 10{5 ) U(HI , O W, ) ‘Ll

-+ ;{‘j:; CXP‘* f}t;:.}ff? ) [IT(_HE “Lﬁf > !I/!r )I‘Z

-

or+ps=1 : piyv,+osv.=Y

The coherent state action is

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

which gives:




- |
_'_)f{ .J ;'

{._".Er_u},—l _:IF. (-THZ-} —_ ( l __1? COS {’"‘ '[*'EI_!;"/J' ]
T |-

.

h,

= A€
——(l=vXd_n)y +
O, i p(v)

2 4 \
.L ;::{_1.-}‘ c_p—costc_¢ ‘
I'x_ _,"I

where

a-3y +2y°
31—-y)

instead of P(V) =

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




Hamiltonian HB=h . >( 1-F..)

=11 1

Coherent States: O = 0y, exp(i P"i 'a L )i (H ; (j W, ) 6 i

+ po, exp(iP ) U(6,.6,.17,) L,

At =l . PIKh DY, =Y

The coherent state action is

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

which gives:




V(GO ) — slope(o)-

f: conjugate of v

i = | I
+spm —> ( U, @ )

Effective model:
(max and min slopes)




X

-

2 F . I
Fply "" c_p—costc_¢ ‘ ’
'n. ll]

where

mstead of

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

o,
-




VG ) — H[Ul"t‘i )

[}: conjugate of Vv

+spin— ( B. ¢ )

Effective model:
(max and min slopes)




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

” o AN e =
S = J][ .‘.COS{'}l ¢ +C0SO, 9, — — I[({ a ”l)+ (‘i o 12 )]1

- "

Field theory:

[T{ABABAB . ABAB): SU(2xSU(2)

~.ABAB..ABAB..

s fa

T

.ABAB._.ABAB..
- - - +

+, - : doublet of SU(2Z)




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

vy |

__ 3P y
¢ Q

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

Also (J-P,): 5A=2n, 5Q,=0. 8P_=0. 8J=n

it

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




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

{Also: Berenstein, Herzog, Ouvang, Pinansky)




VIS ) —» Hh‘bl‘-fi G )

f: conjugate of v

+spin— ( B. ¢ )

Effective model:
(max and min slopes)




0. [+ :
== | 8., —>yé p—(1—y)cosfé ¢
dr | -

A /

h,. . WY - el
—— | (1-¥Xé n) +—=——+p(y)| @ B —cos@c ¢
)2 ‘ p(v) o '

where

a-3y +2y°

instead of  P(V) = -
L—y)

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




-

and take the lmit: ¢ X ->0. k> =x , kX fixed

We get a reduced action:

In our case:

N

o e, A 5 o Ve o= A -
cCY,—vec __)[J — (1 — V) COs E ¢ P ‘

- ¥ {f_ _1PI" - =3 f |
(1—y¥eé_ny +——+ p(y) ({1' P —cosfc_g

plyv) 1




Hamiltonian | o S

Coherent States: () = 0, expl - P‘i -.g:_ ) ’(H Q W ) L 1

+ ., exp(iP a YU B..¢..y,) L,
pr+pr=1l . piy+piy.=y

The coherent state action is

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

which gives:




o i
j’ 8.y, —ye.B—(1—y)cos@é ¢

‘R

8 Fi

h,, P - 5 ( )
—=Hl—yie_n) +—= Fp(v)| @ _f—cos@c_¢ ‘ -
| p(v) - o) l

where

a-3y’ +2y°
(1—¥)

mstead of p()--’) —

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




Toric Varieties

(21.22) =W (2,.2)

(C3* 1 C

(21, Z2.2Z3) =W (24, Z,, Z3)

(z,e7 z.ef z,)




(Also Butti, Zaffaroni, generic polygon)




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

E Y 1.
dw. +A | +=ds-
3 V' ) 4 [+4]

>
ds =
[
& 3ay—3xt3xp B3y —3x—3xy

A= _ ~ de¢+ _ diy
Ocr G

; y s Ji-y,, L+
d.ﬁfﬂzﬂt—dx‘+ﬁ”( J do +
f(x) P\ &

1 _.‘l :
: ays |

" . el a—x —x ¥
g £ dy™ +== ] dg _f dy
‘{:_.::"‘l_l} F_.’ \, (94 ﬂ y

p =a+fB—-yla—B)-2x

Yr=3+o0o+ 0

X< X <0

-1<y<1




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.

Q= /F@)g(y) €% r* m A A

r— B 1+ % dr
h = ~dw — - ay+—do T ——T l [([
J\T) a\y, a r

X—6 [ (a — 21 — )

S
{EC

e = ———dx —dy+ —dp |e=——










LP"IL I
Metric: (Cvetic, Lu, Page, Pope)
2 {1 .
ds =| —dy; +A +--dSH]
® 4
a—3ay—3x+3xy B+3fy—3x 3xy

A= - —deo+ — —d
6o Gt

; : () 1=-v,, I+vw )
{llﬂ[‘ﬂ = ‘L— dxv™ +—— —do+ dyr |
f(x L e s

¥ . gy a—x —x
- / dv™ +=— ] dg -*{ —dy
Z(v) o\« b _

g =a+pf—ya—B)—2x
UVr = 35 + 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.

V f(x)g(y) e¥® r° m Ana Ans

dr
N = = + 1 (d€ + o)

(a—axil —1u)
s 4




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.

Q) =  f(2)g9(y) re o A g A

% dr
dy+—do M =—+1(d€+ o)
r

(a —x )1 — 1) i
CE)

2o




Massless geodesics

—dy P, — dy P, + 3(aydy + asd,) Py,
ci1ds + cad

7= Ve ol &= P; —+ ::;(ﬂ‘l("j — QaCy JP

YR

1 If'/g y 3 ("jd]_

=

0
|'Ij-2 =

—.1_fi..' I'- —]-_n',l" i)

.I':

L

= by —
ok S

)

\v,'_‘.“:."a' J{ex — ) vV G %)\ ) — .r)
.:' -

2p a 2p 3




Massless geodesics

I

_{-[;ER__‘.J — lep;_, + 3a1ds + asdy ]P‘?

YR

ci1ds + cad;y

\,_.-"_;;1:;.' J{ex — 1) VvV aly) (o —x)

2p (1 - 20




Field Theory: Benvenuti, MLK.; Franco, Hanany. Martelli, Sparks,

Vesh, Wecht: Butti, Forcella, Zaffaroni

Example:




Massless geodesics

1

Pt

le -

—da Py — di Py + 3(a1ds + asdy) Py,
c1da + cad;

—E€o R 163 Pz 5.5 ;;( 162 — G20 jp

VR

ci1ds + eody

Vv ) (O — &)

2

-}
L0 i 20




To write the metric in this way we needed to
iIdentify 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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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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Metric: (Cvetic, Lu, Page, Pope)
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Massless geodesics
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In general
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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.

- | ?Sprfr.ﬁ |
A (p+qPW




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.

B 1 8pgrs 1
4 (p+qPW




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

Example:




In general

gives LPAIT

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.

B 1 Spgrs 1
A (p+qPPW




Long chiral primaries:
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In general

gives LP4IT

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. 3
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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 t.t. Similar but not equal to
bulk etf. action.

e Found dual gauge theories.
e Matched BPS geodesics with long chiral primaries.
e Strings’ Three dimensional quiver?
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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. Similar but not equal to
bulk eftf. action.

e Found dual gauge theories.
e Matched BPS geodesics with long chiral primaries.
e Strings” Three dimensional quiver?
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r=p+q-s gq=as-pb

(Also Butti, Zaffaroni, generic polygon)




Long chiral primaries:
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Conclusions

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

e Effective action emerges 1n f.t. Stmilar but not equal to
bulk ettf. action.
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e Found dual gauge theories.

e Matched BPS geodesics with long chiral primaries.
e Strings” Three dimensional quiver?




