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AdS/CFT for open and
closed strings




AdS/CFT Correspondence

IIB string on AdS; x S° and N = 4 SU(N) super Yang-Mills

should make the same prediction in the large /N limit

o\ R?
with the identification —— — ~ /Ngsr < A= Ng?
27 2o’ VNG Tym
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AdS/CFT Correspondence

IIB string on AdS; x S° and N = 4 SU(N) super Yang-Mills

should make the same prediction in the large /N limit

o\ R2
with the identification — = ~ \/ N gagiito N — N gém
27 2o’

Strong Weak Duality

Semiclassical string SYM perturbation

> | AL 1

® Difficulty if we want to study AdS/CFT
® Advantage if we want to apply AdS/CFT
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AdS/CFT Correspondence

IIB string on AdS; x S° and N = 4 SU(N) super Yang-Mills

should make the same prediction in the large /N limit

o\ R?
with the identification —— — ~ /Ngsr < A= Ng?
27 2o’ VNG Tym

Strong Weak Duality

Semiclassical string SYM perturbation

A1 ALK 1

Integrablllty + superconformal symmetry

-
-
-----

""" > any A\ 4

® Possible to test AdS/CFT by the exact computation
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Most studied physical observables in AdS/CFT are

Closed string states < Single-trace operators

Energy of a short spinning string Dimension of Konishi multiplet
tr(®'®")

tr(Z*W? — (ZW)?)

tr(DiZ2 T (D+Z)2)

A(A)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Most studied physical observables in AdS/CFT are

Closed string states < Single-trace operators

Energy of a short spinning string Dimension of Konishi multiplet
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tr(Z*W? — (ZW)?)

tr(Diz2 T (D+Z)2)

A(A)
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The exact Konishi dimension
® SYM results up to 5-loop

[Fiamberti, Santambrogio, Sieg, Zanon (2007)] [Velizhanin (2008)]
[Eden, Heslop, Korchemsky, Smirnov, Sokatchev (2012)]

® String results up to |-loop
[Gromov, Serban, Shenderovich, Volin (2011)] [Roiban, Tseytlin (2011)] [Mazzucato, Vallilo (2011)]

-

500 1000 1500 2000

Green: SYM, weak 5-loop Blue: TBA, numerics Red: String, strong 1-loop

® Numerical results up to A<2000
[Gromov, Kazakov, VIeira (2009)] [Frolov (2010)] and others

® Analytic results up to 7-loop at weak coupling
[Bajnok, Janik (2008,2012)] [Bajnok, Janik, Hegedus, Lukowski (2009)]

[Arutyunov, Frolov, RS (2010)] [Balog Hegedus (2010)] [Leurent, Serban, Volin (2012)]
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Open string sector in AdS/CFT are less studied

3

® Minimal surface vs.Wilson loop vev

An open string (or disk worldsheet)
ending on a stack of N D3 branes
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Open string sector in AdS/CFT are less studied

This Talk

® Spectrum of open string state vs.
Determinant-like operators

An open string ending on
another rotating single D(3)-brane

= (Spherical) Giant gravitons
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® Determinant operators correspond to
D-branes (without open string)

2 e : Ji---JN (31 IN
det Z — E’Ll...zN e Zjl e o o ZjN

EHall BlPS & = Nglii=— N

® Determinant-like operators correspond
to D-branes with open string excitations
E — ] ) ] ) ,I: T )
01 = iy ehles) Z;i ¢ oo ij_i ;Z

s 1 J1.-JN .'L.l :':N—l ZN
O = €5,...i € YJ1 il YJN_1 e

Non-BPS = A[O; 2] — N isnontrivial
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Gilant graviton is determinant

® Matching of the residual symmetry

[detz oL 55} : SO(6) — SO(4) x SO(2)

® However, multi-traces may also be good because
v For large operators, multi-traces can mix at large N

v determinant is a linear combination of multi-traces
det Z = c[1V](tr Z) 4 ... + ¢[N]tr ZV, c[z] = constant

® Determinant and sub-determinant do not correlate,
nor do maximal and non-maximal giant gravitons

[Witten (1998)] [Balasubramanian, Berkooz, Naqvi, Strassler (2001)] [Corley, Jevicki, Ramgoolam (2001)]
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Open string in AdS/CFT from integrability

[Berenstein, Vazquez (2005)] and many others

Energy of open string (Subtracted) dimension of
ending on the D3-brane | determinant-like operator

E(X) A(A)

One-loop Hamiltonian is integrable
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Open string in AdS/CFT from integrability

[Berenstein, Vazquez (2005)] and many others

Energy of open string (Subtracted) dimension of
ending on the D3-brane | determinant-like operator

E(X) A(A)

Integrability Method

Energy of an open spin chain state
with integrable boundary conditions

Exact spectrum via
boundary TBA?
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VWhy boundary!?

® New examples of AdS/CFT dictionary
by applying integrability methods (TBA/Y-system ...)

® Challenge to study more general integrable models

(periodic — twist — deformation — boundary ...)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

® Boundary models are intrinsically finite-size

(c.f. Casimir effects between parallel plates)




Our goal

Want to compute the spectrum of

an open string ending on the “Y=0" brane

[Hofman, Maldacena (2007)]

Saturday 6 October 12



and strategy

® Boundary Bethe-Yang equations
(Asymptotic Bethe Ansatz equations)

[Galleas (2009)]

® Finite-size corrections (Luscher formula)
[Correa, Young (2009)] [Bajnok, Palla (2010)]

® Conjecture the exact method (TBA/Y-system)

[Bajnok, Nepomechie, Palla, RS (2012)]

By conjecturing how to include integrable boundaries
from the lessons in periodic (closed string) cases
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Plan of Talk

® Double-row transfer matrix

® TheY=0 brane

® Finite-size corrections from Luscher formula
® Boundary Y-system and boundary TBA

® Conclusion
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Integrable models with boundary:

double-row transfer matrix




Integrability in the o-model on AdS; x S

® This model is classically integrable because the
target space is a supercoset

® Ve break conformal symmetry by a gauge choice

® By taking the large-radius limit, we can define
asymptotic states and their S-matrix

® This worldsheet S-matrix is (hopefully) integrable




What is integrability?

Integrable S-matrices satisfy the Yang-Baxter relation

Sij: ViV, — V;®V;, acttriviallyon Vy (k # 2,J)
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What is integrability?

Integrable S-matrices satisfy the Yang-Baxter relation

S123 e S12 S13 S23 e S23 S13 S12

Many-body S-matrix factorizes into the product of
two-body S-matrices with any ordering of the product.
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Integrability and Yang-Baxter relation

Yang-Baxter tells that transfer matrices commute

T.(g) = (s)try, |Sa1(a:P1) - - San (g, Pn)
Ta, :Sa1'°°SaN: Va®V®N il V®N®Va

T,: VON 5 VON = matrix of dim V¥
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Integrability and Yang-Baxter relation

Yang-Baxter tells that transfer matrices commute

Yang-Baxter algebra: S,p T, Tp = T Tg Sab
Take tracein V, @ Vi, = [T(qa),T(qp)] =0

T:(q) = Z Q..q" generates conserved charges {Q,, }

Saturday 6 October 12



Summary of integrability

® Yang-Baxter relation (or algebra)
® Factorized S-matrix

® Transfer matrix generates infinite charges

Transfer matrix is an important quantity

in (periodic) integrable models
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Summary of boundary integrability

® Boundary Yang-Baxter relation (or algebra)
® |ntegrable reflection amplitude

® Double-row transfer matrix generates
infinite charges

Double-row transfer matrix is important

in boundary integrable models
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Boundary Yang-Baxter relation

To maintain the integrability at boundary,
boundary reflection and bulk scattering must commute

[Sklyanin (1988)]

p p

S(—p2, —p1) R(p1) S(p1, —p2) R(p2) = R(p2) S(p2, —p1) R(p1) S(p1,p2)
By using S(a,b) = S(—b, —a) this becomes

S(p1,p2) R(p1) S(p1, —p2) R(p2) = R(p2) S(p1, —p2) R(p1) S(p1,Pp2)
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Boundary Yang-Baxter relation leads to

Boundary Yang-Baxter algebra

S(p1,p2) T(p1) S(p1, —p2) T(p2) = T(p2) S(p1, —P2) T(p1) S(P1, P2)

However, we cannot just take the trace !

T(p1) T(p2) # T(p2) T(p1)
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Sklyanin combined the right- and left-reflections

[Sklyanin (1988)]

S12 Ty S12 T3 = T3 Si12 T7 Si2
ST T‘I‘tl S_l T-l-tz T—l-tz S T-l-tl S
If the S-matrix is transpose invariant S, = S’3,

D(q) = tr {T_ (q)T (q)} with different g commute !

Thus D generates infinite conserved charges
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Double-row transfer matrix

D, = tr, [T_ Td — tr, [SG,N e L caliel i s
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Double-row transfer matrix

D, = tr, [T_ Td — tr, [SG,N e L caliel i s

® Da is not the “square” of transfer matrix
Sajzva®‘/j _)‘/j(g)vaa Sja:‘/j®va _>Va®‘/j

Saj Oja 1S a matrix product
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Summary of boundary integrability

Double-row transfer matrix is important

in boundary integrable models




The Y=0 brane




Spherical maximal giant gravitons (SMGG)

[McGreevy, Susskind, Toumbas (2000)]

D3-brane in AdS: x S°
with a large angular momentum J = O(IV)

Spherical < “wrap”onS°® C S°
with the angular momentum bound J < N

Maximal < J = N < half-BPS state

\ |

[ D PINETriCal Maxiinal giant gravitoils are dual to

[Balasubramanian, Berkooz, Naqvi, Strassler (2001)]

J1 IN
JaAN ‘i{) 5l L

det ® ~ €*1 N .
L[\f

L Open strings on SMGG are dual to ]
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Spherical maximal giant gravitons (SMGG)

[McGreevy, Susskind, Toumbas (2000)]

D3-brane in AdS: x S°
with a large angular momentum J = O(IV)

Spherical < “wrap”onS°® C S°
with the angular momentum bound J < N

Maximal < J = N < half-BPS state

Spherical maximal giant gravitons are dual to determinants

[Balasubramanian, Berkooz, Naqvi, Strassler (2001)]

EREy s e R S e
det @ ~ € Coin g P

Open strings on SMGG are dual to determinant-like operators

[Balasubramanian, Huang, Levi, Naqvi (2002)]

il...iN . . jl e o o jm e o o jN
Os(x) ~ € i it <I>,,:1 X <I>,,:N
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Classification of giant graviton branes

SM GG are classified according to the choice:
Sros i S YL ZE = )
X = i(Q=er=Y == 0ior /= 0
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Classification of giant graviton branes

SM GG are classified according to the choice:
Sros =i Y2 =’}
X = i(Q=er=Y == 0ior /= 0

SM GG as a boundary condition for a spin chain

tr (ZZ.--227) Periodic
kil Sufeme L n b e Y =0
ez TP e Zi=10

€iq.

€i,.
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Classification of giant graviton branes

SM GG are classified according to the choice:
Sros i S YL ZE = )
X = i(Q=er=Y == 0ior /= 0

SM GG as a boundary condition for a spin chain

tr (ZZ.---27) Periodic
SRR id e SubE b G Y =0
SN R Dt g Z =0

Insert Z7 to det ®. The choice Z“ breaks the global symmetry
psu(2,2[4) — psu(2]2)? x u(1)

which may be broken further by boundary conditions
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The Y=0 and Z=0 branes

[Hofman, Maldacena (2007)]

Open string state on the Y=0 brane should correspond to

OY(X) oh5 Ze’h---’iN ejl...jN Y}ill : ZN 1(Zk ZJ k)zN

.7N1
k

L 4

Unlike spinning strings, giant gravitons extends along the axis of
rotation; like a electric dipole moving in the magnetic flux

[McGreevy, Susskind, Toumbas (2000)]
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The Y=0 and Z=0 branes

[Hofman, Maldacena (2007)]

4

Open string state on the Z=0 brane should correspond to

Oz (X, Y, X”) Hil Z el eJi-dnN Z,;i il Z;Z:i (XZkX,ZJ_kX”);Z
k

Unlike spinning strings, giant gravitons extends along the axis of
rotation; like a electric dipole moving in the magnetic flux

[McGreevy, Susskind, Toumbas (2000)]

43
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The Y=0 branes

[Hofman, Maldacena (2007)]

Oy (x) ~ Zﬁil...iN gl1IN Y;.":ll [yt 1(Z'~c s k)"’N

JN1
k

Preserves the symmetry psu(1]2)?

No boundary degrees of freedom

Ry ,J] =0, VJ € psu(1|2) = Ry isdiagonal

e—ip/Z X2

i - _ep/2
Ry (p) = Rg (p)° .
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The Z=0 branes

[Hofman, Maldacena (2007)]
0 oias] ) IN— k J—k )
QxS Yo e AN 20 GO M Zhy 2l i
k

Preserves the symmetry psu(2|2)?

Boundary degrees of freedom , x”/ “

(The determinant factorizes if x, x"’ = Z) w

Ry :V(p)®Ve — V(-p)®Vs (p>0)
Ry :V(p)®Vs — V(-p)®Vs (p<0)

The reflection amplitude R 7 is non-diagonal

Its matrix structure can be determined by the symmetry
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Boundary dressing phase

Reflection amplitude for the Y=0 brane

fo 72 lie
o i _etPr/2

\ 1/

The scalar factor is fixed by requiring that the total scattering phase of

the singlet state is trivial after crossing [Beisert (2005)] [Hofman, Maldacena (2007)]

= Boundary crossing equation
— (N2 — g E - 2
Ho (pidtg (-p)- = — = 5 ol¥, D)

(—p, p) T
crossing

A solution consistent with various limits

R; (p)? = —e " o(p, —p)

[Chen, Correa (2007)]

(p,‘—p)
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Finite-Size corrections
from Luscher formula




Bethe Yang equations

® T[ransfer matrix is related to Bethe Yang equations,

whose solution captures the asymptotic energy

A
i ; \ \
A ‘_\AA A
\

i = |
< L e <,_/ ﬁ
Pk

N
= —1 = e_inK H S(pk,pj)
7=1
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Boundary Bethe Yang equations

® Double-row transfer matrix is related to Boundary Bethe Yang
equations, whose solution captures the asymptotic energy

A
e e e i R LS LaiEE

1
—— T —— ——
1

=) Al

Pk

=1 = e D (gl g

d—Pk

~1 =e~277x [ S(prps)R™ (px) [ S(ps» —px) BT (—ps)

j=1 j=1

2N
. 2 Pi
Easymptotic = E \/Q? e 492 Sln2 Ez
2=k
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® Bethe-Yang equations determine the asymptotic
spectrum of closed string

® Boundary Bethe-Yang equations determine the
asymptotic spectrum of open string

® Finite | corrections come from virtual particles in
the mirror kinematics

o el LN
womE (Y
A
Q Q
e e
ke Baf s

V@ + 7
2g

(5Q,pQ) — (—iﬁQ, —’ng), gQ — 2arcsinh
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Finite-size corrections to closed spectrum

® | uscher formula was the main tool to study the finite-size
corrections to the closed string spectrum

[Liischer (1986)] [Janik £ukowski (2007)]

ity
5o
-

/_A\
v
5E2\,_/—I-\x_’/

-------
-
~
~

BT 1 PSRN e b b s
SUHE Bl S ighrntlie SRS Rl b 57
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Finite-size corrections to closed spectrum

® | uscher formula was the main tool to study the finite-size
corrections to the closed string spectrum

e Y 8 [Luscher (1986)] [Janik tukowski (2007)]
BRI e i
o g Gt : HerTman b iy

o e Blas iR S e fe Y S

-----------

o0 0O ~ -

5E:—Z/ ﬁyg;, Yo =e AT CA S
O—1/—o0 27T ] A A

& ®1--.

Sum over virtual particles : :
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Finite-size corrections to open spectrum

® Boundary Luscher formula has been conjectured and tested

[Correa, Young (2009)] [Bajnok, Palla (2010)]

A A

oF ~ e
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Finite-size corrections to open spectrum

® Boundary Luscher formula has been conjectured and tested

[Correa, Young (2009)] [Bajnok, Palla (2010)]

---------------

A E A

5E:§ e

---------------

AACA A

Sum over virtual particles /
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Prediction of boundary Liischer formula

® [he Y=0 ground state is BPS. Since its energy is
protected, finite-size corrections vanish.

5E[OY (1)] i [Correa, Young (2009)]

® The finite-size corrections to the energy of Y=0
single-particle states are nontrivial.

[Bajnok, Palla (2010)]

SE[Oy(Y)] = g'?-192 (4¢5 — 7¢9), for (J,n) = (2,1)

This is six-loop results in N=4 SYM. Field theoretical computation
has been performed for Z=0 at four loop, but not Y=0. [Correa, Young (2009)]
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Prediction of boundary Liischer formula

® For general Y=0 multi-particle states, we need to
diagonalize Dg by means of algebraic Bethe Ansatz

[Arutyunov, de Leeuw, RS, Torrielli (2009)] [Galleas (2009)]
A F

%

® However, the computation of the fully general case
is too complicated to perform

® Ve conjecture the generating function for the
eigenvalues of Dqg as in the periodic case

[Beisert (2006)] [Bajnok, Nepomechie, Palla, RS (2012)]
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Generating function for the eigenvalues of Dg

The su(2) sector, case of Q=1 [caicas (2009)

D1 = pi A1 + p2A2 — psAs — paAy

Bulk factor R(_)_I_ B(_)_ R(_)_l_
MriedaE pennat 9 Ay
Boundary factor 1 (1 i (m_)2)(m_ i m"‘) :1:_(213_ i :1:"')(1 + (:B+)2)

P1 =— P3 2w_|_(1 i $+$_) 9 P2 — P4 — 2($_|_)2(1 o $_$+) ’
Notation:
R = H (2(p) = =T (p)) (x(p) = 2T (=p.)) , B = H (aj(lp) — ﬁ(m)) (m(lp) = ﬁ(—pi))
1 U ! TC n
fer sy BHR D [n] i it
z(u) + —a:'(u) i po(u) = —ilog MR Fiti(u) = f(u als 5 )
e Q is coupling constant, x = x(u) or x = x(p)

27
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Generating function for the eigenvalues of Dg

The su(2) sector, case of Q=1 [caicas (2009)

D1 = pi A1 + p2A2 — psAs — paAy

RE)HRG)= Rl
AMmile s o mien saie = A
Has e b TS (e TR ) i e e (L (i )7
P1 = P3 — sy P2 = P4 =

23 st 2(xT)2(1 + xz—xT) ’

Notation:

N N

RS = [ () - o¥0) (0(0) = o¥(—p0) . 5D = [[ (o = oF00)) (5 — 2% (o)

2 [1+Q] in
HEESH Ly [n] 14 et
pQ(u) — —1log T ™ (u) = f(u + )

1 u
Fr T P
VA

g = S is coupling constant, = = x(u) or x = x(p)
T
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Generating function for the eigenvalues of Dg

The su(2) sector, case of Q=1 [caicas (2009)

D1 = pi A1 + p2A2 — psAs — paAy

R(—)+ B(—)— R(—)+
Al Az = Ay =
T g e el e
i e T e T ) s s b R ()T
S R T T T D e
Notation:
T e By R it G5 el i R e
R =[] (o0) - £700) (w(6) — ¥ () . 89 = [ (55 - #%00) (555 — =)
Pairing Pairing
¥ s e AHasiis [n] E i
r(u) + o Pq(u) tlog Q] ) _f('u, 2 2 )
[ Q is coupling constant, = = x(u) or x = x(p)

27
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Generating function for the eigenvalues of Dg

By using the eigenvalue of Q=1
D1 = p1A1 + p2Az — p3A3z — paAy

the generating function for general @Q is given by
4 )

~

W= (1 —-DpiAiD)(1 — Dp3A3D) (1 — DpsAsD) (1 — DpaAaD)

= (-1)9D° Dy D
Q

where D = e 2%« & Df(u) = f (u)D
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Generating function for the eigenvalues of Dg

By using the eigenvalue of Q=1
D1 = p1A1 + p2Az — p3A3z — paAy

the generating function for general @Q is given by
4 )

~

W= (1 —-DpiAiD)(1 — Dp3A3D) (1 — DpsAsD) (1 — DpaAaD)

= (-1)9D° Dy D
Q

where D = e 2%« & Df(u) = f (u)D

Dg = Dg,1 corresponds to ) symmetric rep. of psu(2|2)
D, o for Q antisymmetric reps. of psu(2|2) are generated by W

We checked D, ; , D> 1, D 2 by direct computation
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® Using the generating function we predicted the
finite-size corrections to the energy of various
Y=0 (single-particle) states, e.g.

SE[Oy (X)] ~—25 . g2° [—23 7 (99 — TOV2)Co — 2(6765 — 4785v/2) (11

—2002(5v/2 — 7)C15 + (7293 — 4862x/§)c17}, for (J,n) = (2,1)

® The result can be generalized to the full sector

of AdSsxS?

[Bajnok, Nepomechie, Palla, RS (2012)]
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Boundary Y-system and
boundary [ BA




Generating function and T-system

~

W e N DR D W D D

® The generated transfer matrices solve the su(2|2)?
T-system
Da_l,_,s D;S i Da—l,s Da—l—l,s ol Da,s—l Da,s—l—l

® Ve conjecture that they provide the asymptotic
solutions of boundary TBA equations which gives
the exact spectrum of Y=0 states

[Bajnok, Nepomechie, Palla, RS (2012)]
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T-system and Y-system

The double-row transfer matrices satisfy asymptotic T-system
T(;IZSTO:S - a-I—l,sTa—l,s IE Ta,s—l—lTa,s—l

Y ndt Ta,s-l—lTa,s—l

Introduce Y-functions a,s —

Ta-l—l,sTa—l,s

45 1+ Ya,s | B e (f R
Y-system i o ( s+1) s—1)
Yo—1,6¥at1,s  (1+Ya1,0)(1+ Yat1)

The same structure as in the closed string case !

cf. [Behrend, Pearce, O'Brien (1995)] [Otto Chui, Mercat, Pearce (2001)]

Exact energy (for open strings)
N

oo © A5
Eq = Z (5627; (pi) + gQi(_p’i)) iR QZl/O ZL: log(1 + Yo.,0)

1=1
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T-system and Y-system

The double-row transfer matrices satisfy asymptotic T-system

T(;IZSTG_,S - a-I—l,sTa—l,s IE Ta,s—l—lTa,s—l
T if e
Introduce Y-functions Y, ;= e el
Ta—l—l,sTa—l,s
Ya_l,_sYa_,s (1 E aa3—|—1)(1 B Ya,s—l)

Y-system —
Ya—l,sYa—I—l,s (]- e a—l,s)(]- i = a—I—l,s)

a

<«
S

OO0
TTT LT IT
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Mirror trick with boundary

® Mirror trick for periodic TBA

AR
e f R el ] A
N e 7

Ze(L,R) = Zg(R,L) — exp(—LF(R)), R — oo

Extremization condition for the “mirror” free energy

is called TBA equations

Typically logY, = V, + log(1 4+ Y3) x Kp,
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Mirror trick with boundary

® Mirror trick for boundary TBA

=

< >
L

(a2l etk B N e N dainte T iRy

Extremize the mirror free energy with the driving term

Ve,r = log ((Be|n)(n|B:))

[Leclair, Mussardo, Saleur, Skorik (1995)]

N.B. Such term often disappears when we derive Y-system from TBA

Saturday 6 October 12



Mirror trick with boundary

® Problems to derive the boundary TBA

=

< >
L

Ve,r = log ((Be|n)(n|B;))

However, the boundary states | By ,) are written

in the Zamolodchikov-Faddeev basis instead of the Bethe Ansatz basis

These two bases are related non-trivially for the integrable models

with non-diagonal S-matrix

Hence it is difficult to compute (n|By ,.) and to derive BTBA
in the AdS/CFT setup
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From boundary Y-system to BTBA

® VVe may still conjecture BTBA for Y=0 brane

® BIBA should be same as the TBA for closed
strings except for the source terms

® T[he source term can often be fixed by the
asymptotic data

® |n other words, we integrate (boundary) Y-
system with (asymptotic) discontinuity
relations to get/define BTBA




Exactenergy forY = 0andY = 0&Y =0

® Since Y=0 brane is BPS, the exact ground state energy vanishes

® More interesting to study non-BPS ground states

eg. Y — Oontheleft,Y = 0on theright

® This corresponds to changing the supertrace to the trace

® Open tachyon in the spectrum

R

\ /a/
Open tachyon energy £ =~ AL

Konishi energy E ~ INEL =D

Need to solve BTBA numerically
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Conclusion




Conclusion

® Studied AdS/CFT for open strings ending on SMGG by using
integrability methods

® (Conjectured generating function for the double-row transfer
matrix

® Y-system for Y=0 brane is same as Y-system for closed strings
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Conclusion

® Studied AdS/CFT for open strings ending on SMGG by using
integrability methods

® (Conjectured generating function for the double-row transfer
matrix

® Y-system for Y=0 brane is same as Y-system for closed strings

Future directions
® Formulation of BTBA and numerical solution
® Small angle limit and analytic solution
® Rigorous derivation of integrability method

® /=0 and other types of boundary conditions
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Thank you for attention




