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TST deformed AdS
non supersym. def. of N' = 4 SYM 3

V(P, W) = 4[>, ]2 4+ W[d, W],

[CDZ', CD]]'Yk: — ezez’jk'chpiq)j — e_zeijk'qu;jq)i o
O =T (Z7))
NAp=J+ )\JA}]’LU + ..+ )\QJA%’LJU — AdS with twisted BC.

E()\) = J-finite size corr.

Based on: arXiv:1108.4914 TBA, NLO Luscher correction, and double wrapping in twisted AdS/CFT,
Changrim Ahn, Zoltan Bajnok, Diego Bombardelli, Rafael I. Nepomechie,



AdS/CFT correspondence: (Maldacena 1997)
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AdS/CFT correspondence:
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AdS/CFT correspondence:
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2D integrable QFT
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AdS/CFT correspondence in every day life

supersymmetric BPS operators
V(P, W) = 2[®, D)2 + W[d, W]
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AdS/CFT correspondence in every day life

supersymmetric BPS operators BPS string Confsisguration
V(®, W) = 2[®, P]? + V[P, W]
7 = ®q +ido, X = dg + iy weak<>strong
Opps =Tr(Z7) & | 11... 1)
Sors =/ Epps(A) = J

2D integrable QFT
supersymmetric groundstate Fg(J) = A(A) —J =0

Nontrivial anomalous dimension

supersymmetric theory: Excited state nonsupersymmetric theory: groqndstate




Supersymmetric theory: excited state - Konishi operator

nonsupersymmetric operator: Konishi
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operator mixing
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string configuration

moving bumps (sine-Gordon) [Hofman .. '07]
finite size correction [Arutyunov .. '07]
string action=saddle point+loop corr.




Supersymmetric theory: excited state - Konishi operator

nonsupersymmetric operator: Konishi

Ok = THZXZX +...) & | 1) +

operator mixing
e 3 9
e — 3 _o

/ N
S

AN = A0) FAAL + ...+ N AL+

string configuration

moving bumps (sine-Gordon) [Hofman .. '07]
. 08 finite size correction [Arutyunov .. '07]

[Fiamberti .
= —2496 + 576(3 — 1440(s

string action=saddle point+loop corr.

two particle state

E=FEps+ Epsc
Bethe Ansatz: e/ S(p, —p) = 1

Epa =2E(p,A) = 2\/1 + W—Az(sin £)?
Es = Aq = —2496 + 576¢3 — 1440¢s [Z.B. .. '09]




AdS/CFT: twisted theory

TST deformed AdS
non supersymmetric theory [Frolov .. '05] [Frolov '05][Alday .. '06]

V(P, W) = z[®, ]2 4 V[P, W], S
[cbia ¢]]7k — €Z€ijk7k¢z'cbj — e_%ijk'chchbZ.

Z = ®1 +i®y, X = b3+ idy v
O=Tr(Z)) < |11...1) —r-
Ap = J~+ Awrap. =AdS with twisted BC.
= J+ )\JAJ 4+ o+ )\QJAQJ E()\) — J—-finite size corr.

[Arutyunov .. '11]

twisted groundstate

L eiy]

L —J = FEfsc
Ergc =finite size correction!
Understand twisted vacuum energy
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Consequences for AdS

Conclusion, outlook
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Ground-state energy in a finite volume with twisted BC

Ground-state energy with twisted BC (em‘])

J conserved charge R

|

Euclidean twisted partition function:

ZH(L, R) =Rooo Tr(e™ ' (DF)
ZYL,R) =p_,o0 e FoLIR(] | o~ AER) TC—H(L)R
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o . IL,
Exchange space and Euclidean time == H f 5 |

Zt(La R) =R 00 Tr(e_H(R)LD) =R—00 2n e~ En(R) Ltivn

Large (L) volume (cluster) expansion
Tr(e_H(R)LewJ) — 1 4 one particle term +two particle term + ...

Tr(e  H(B)Legivy = 1 4 Sk o etvJa—e(pp)L 4 Sk (a8 N (a,p)—(e(pr)telp)) L 4o



Ground-state energy in a finite volume with twisted BC

Ground-state energy with twisted BC (e?7”)

J conserved charge R

Euclidean twisted partition function:

ZY(L, R) =p_ss0 Tr(e ' (LR
ZHL, R) =p_yo, e Fo(IR(1 4 o —AER) TJH@R

|
T4
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Exchange space and Euclidean time e f oL .

Zt(Ly R) =R 00 Tr(e_H(R)LD) =R—o0 2_n e~ En(R) L+ivJn

Large (L) volume (cluster) expansion
Tr(e_H(R)LeW]) = 1 + one particle term+ two particle term + ...

Tr(e—H(R)LeiWJ) =143, et Ja—e(pp) L >k (a.8) oV (a,8)— (e(pr)+e(p)) L 4

Groundstate energy:

—liMpR 00§ 10g9(Tr(e HUD L)y = Eo(L) = LO Lisscher + NLO Liischer + ... = TBA



LO and NLO Luscher corrections

Large (L) volume (cluster) expansion of the twisted partition function

Tr(e HBLT) = 1 4 3y eWae@L 4 37y ) g M ap = (el tee)l 4

Groundstate energy: Eg(L) = —limp_, o % log (Tr(e_H(R)Le'WJ))
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LO and NLO Luscher corrections

Large (L) volume (cluster) expansion of the twisted partition function

Tr(e  HRLT) = 14 5 ea=e@OL 4 5 ) 5y eV @y (e Felel 4
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LO Liischer correction: ‘ Eél)(L) = —Tr1 () fg—ge_e(p)L + ... ‘




LO and NLO Luscher corrections

Large (L) volume (cluster) expansion of the twisted partition function

Te(e HRLGNT) = 1+ T e Teme@l 37, ) gy e @~ (o) el g

Groundstate energy: Fo(L) = —limp_, % log(Tr(e~ H(R)LegivJY)
One particle term: mom. quant.: ePElt =1 — %pk =kcZ
2
Expanding the log log(1 +z) =z — %5 + ... change 1. =& R [ g—g
LO Liischer correction: ‘ Eél)(L) = —Tri () fg_f‘_e—e(p)L 4 ‘ - %
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eP2lS(py,p1) =1 —  poR—6(1,2) = 27ko

Two particle term:



LO and NLO Luscher corrections

Large (L) volume (cluster) expansion of the twisted partition function

Te(e HRLGNT) = 1+ T e Teme@l 37, ) gy e @~ (o) el g

Groundstate energy: Eg(L) = — limp_. o, = = log(Tr(e™ H(R)LginJy)

One particle term: mom. quant.: ePElt =1 — %pk =kcZ
Expanding the log l10g(1 4+ z) = = — % + ... change 1. =& R [ g—g

LO Liischer correction: ‘ Eél)(L) = —Tri () fg_f‘_e—e(p)L 4 ‘ - %

e S(p1p2) =1 — p1R+6(1,2) = 2k
eP2lS(py,p1) =1 —  poR—6(1,2) = 27ko

» R+ 019 00
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Two particle term:




LO and NLO Luscher corrections

Large (L) volume (cluster) expansion of the twisted partition function

Tr(e HBLe) = 1 4 7 o d1Tame®L 4 57, ) gy eV ap) = (e@RFe@L 4

Groundstate energy: Fo(L) = — limp_, ., + 5 log(Tr(e™ H(R)LgivJy)
One particle term: O quant.: e?PPklt =1 — 5 pk =k E Z
Expanding the log I0g(1 +z) =z — &5 + ... change > . — Rf

LO Luscher correction: ‘ Eél)(L) - —Trl(ei’YJ) fg—ge_e(p)l’ 4= ‘
- eP18S(p1,p2) =1 — p1R+6(1,2) = 2nkq

T | ; - ’ 7
wo particle term eP2RS(ps p1) =1 — poR—6(1,2) = 27ks

dp1 fdpz [ R+ 019 020 ]

Rewriting the sum:) 1.~ ; = %Zk,l —5 >k change > . 1, — /5

—010 R — 026
2,1 ' dp — —
NLO Liischer correction: ‘ E( )(L) — %Trl(ew‘])Q f%e 2e(p)L ‘ S
2 2 — — . ) = 5
‘ EO ’ )(L) — fc%?e e(pl)LfCé%Qe 6(p?)L?,Z?plTrQ(eWJIOg S(p1,p2))... ‘ e

NLO: [Dashen .. '69] Cluster expansion: [Dorey .. '04], [Z.B. .. '05]



Twisted TBA equations

Ground-state energy exactly

“g



Twisted TBA equations

Ground-state energy exactly
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Twisted TBA equations

Ground-state energy exactly o ) .' \

Euclidean twisted partition function, rotated: 5 UYL \
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Dominant contribution: finite particle/hole density p, pj,: R




Twisted TBA equations

Ground-state energy exactly o ) .' \

IAVAVAY

Euclidean twisted partition function, rotated: 5 |

ZYL, R) =Ryoo TH(e ™ HBID) =5, 32, e EnlR)LAi1Jn

| T R | | T | | T | y y
T T T T T T T T T T T

Dominant contribution: finite particle/hole density p, py,: TR '
En(R) =32, E(pi) — R [ e?(p)p®?(p)dp ivJn = p=R [ 19(p)p°(p)dp

momentum quantization:
pP R+, L1og S%@ (pj, pr) = (2n+1)in  — R+ [(—idy10g S99 (p, p)p? (p)dp = 27(p2+ p}?)



Twisted TBA equations

Ground-state energy exactly o . | \

IVAVAVAY

Euclidean twisted partition function, rotated: / o HRL i

Zt(La R) =R—o Tr(e_H(R)LD) =R—00 2n e~ En(R) Ltivn

OOOOO .0.0 OO. 0.0 OO

Dominant contribution: finite particle/hole density p, py,: ézg :
En(R) =32, E(pi) = R [ e?(p)p®?(p)dp ivJn = p =R [ 19(p)p?(p)dp

momentum quantization:
p?R+Y, 1109 S99 (pj,pr) = (2n+1)ir  — R+ [(—idylog S99 (p, p'))p? (p)dp = 2m(p°+p}?)

Partition function: Z(L, R) = [ d[p¥, pg]e—LE-HL—s

entropy factor: s = [((p¥ + ph) In(p® + pg) — p®In p¥ — ph In p;: Y dp



Twisted TBA equations \

L ?
Ground-state energy exactly o 3

“HR)L
[

AV

Euclidean twisted partition function, rotated: RV

ZHL, R) =Rosoo Tr(e HBLD) =5, 3 7 BRI Lt 7
OOOOO .0.0 OO. 0.0 OO

Dominant contribution: finite particle/hole density p, pj,: ézg :
En(R) =32, E(pi) — R [ e?(p)p®(p)dp ivJn = p = R [ u%(p)p®(p)dp

momentum quantization:
PP R+, H1og S%@ (pj, pr) = (2n+1)in  — R+ [(—idy 109 S99 (p, p'))p? (p)dp = 27 (p2+p}?)

Partition function: Z(L, R) = [ d[p¥, pQ]e—LE—I—u—s
entropy factor: s = [((p? + p)) IN(p? + pY) — p2In p? — i’ In p)dp

oy (p)
In p?(p)

Saddle point for pseudo energy: €“(p) =

Qp) + 1uQ = eQp)L + | Lidylog Sy, p) log(1 + =7 @) |

Ground state energy exactly: ‘ EO(L) — ZQ f |Og(1 -+ e—EQ(p)) ‘ [Al.B. Zamolodchikov '90]




O(4) model: LO and NLO Liischer correction

Relativistic theory, one multiplet of mass m: e(6) = mcosh#f ; p(6) = msinh w6l

Factorized scattering, su(2) ® su(2) invariance: (1,]) @ (1, ]) [Zamolodchikovs '79]
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O(4) model: LO and NLO Liischer correction

Relativistic theory, one multiplet of mass m: e(0) = mcoshw@ ; p(0) = msinhx6

Factorized scattering, su(2) ® su(2) invariance: (1,]) ® (1, ]) [Zamolodchikovs '79]
S2(6) rG=5r)

S(6) = S(6) ® 5(0) S(0) =01 —iP So(0) =

(0—i)2 rG+9r(-9)
Twist e = t7-Jo®l+iy4I®Jo — iv-Jo g V+J0
= diag(¢, ¢ 1) ® diag(q, ¢~ 1) ; qg=¢&

k‘e

— q"=q"
q—q!

[n] q —

- f db cosh 0 e —mJl cosh wé

LO Liischer correction: © 5



O(4) model: LO and NLO Liischer correction

Relativistic theory, one multiplet of mass m: e(6) = mcosh@«f ; p(6) = msinhwh

Factorized scattering, su(2) ® su(2) invariance: (1,]) ® (1, ]) [Zamolodchikovs '79]

S2(6) rG-9r)

S(6) = S(0) @ S(6) S(0) =01—iP So(6) = i

(0—i)2 rG+9r-%)

Twist 7 = V-Jo®I+iv+18J0 — i7-Jo g i7+J0
A
=
ol

= diag(¢,¢~ 1) ® diag(q, ¢ 1) ; qg=¢ev

LO Liischer correction: ~—__¢

)= —[2)4[2]4m [ %9 cosh 10 e—mL cosh 76

NLO Liischer correction: J = %[2]5[2](127” [ %9 cosh 70 e—2mL cosh



O(4) model: LO and NLO Liischer correction

Relativistic theory, one multiplet of mass m: e(6) = mcosh#«f ; p(6) = msinhwf

Factorized scattering, su(2) @ su(2) invariance: (1,]) ® (1, ]) [Zamolodchikovs '79]

_52(0) 4 . s | TG99
5(0) = ;0%5(0) ® 5(0) 5(6) = 01— iP S0(0) = iz 2,

Twist eV = t7-Jo®l+1y1I®Jo — iv-Jo &) V+J0
= diag(¢, ¢~ ') ® diag(q, ™) ;  qg=¢€"

‘e

[n]q — %

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

LO Liischer correction: ~—__¢

= —[2]4[2]gm [ %9 cosh 10 e—mL cosh o

NLO Liischer correction: “— V= %[Q]g[g]gm [ %9 cosh 70 e—2mL cosh

R S = —m | déﬁ cosh w61 e—mL cosh [ % cosh w65 e—mL cosh 7T92Tr2(DIogS)

Tro(DlogS)=Tr, (e (—idy) log S) = —i[2]§[2]§69 log 58(9)_@' ([2]5 + [2]5) g 109 Z—l—zz



O(4) model: twisted TBA and Y-system

Particle content in the thermodynamic limit:
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O(4) model: twisted TBA and Y-system

Particle content in the thermodynamic limit: R Pip, p N R Piop, p N

. . - — h .
0. massive particle: |[) ® | |) (;%((99)) :Z';;?rfh ;Tg Soo(0) = Sg(@) po = —it(v= +v4)



O(4) model: twisted TBA and Y-system

Particle content in the thermodynamic limit: R Pop, p N R Pop, p N

(=
—

booyooy by Ay

0. massive particle: |1) @ | 1) ;%((99))2%2?5’2:5 Soo(8) = 5’8(0) po = —i(y— +v4)

0+%
=

+1. magnon: | 1) — | 1) 600 S01(6) =  S11(u) = U g = i2vs




O(4) model: twisted TBA and Y-system

Particle content in the thermodynamic limit: R Pop,  op M R Pop, p N

0. massive particle: |1) @ | 1) ;%((99))2%2?5’2:5 Soo(8) = 5’8(0) po = —i(y— +v4)

| e1(0) =0 _ 0+ . _ ug .
+1. magnon: [ {) = | 1) p1(8) =0 So1(0) = 9_%‘ ; S11(u) = uti MO — 1274
en(0) =0 0+5 .
+N. magnon boundstate: o (8) = 0 Son(0) =11; So1 = g Syn(u) pny = i2N~v+



O(4) model: twisted TBA and Y-system

Particle content in the thermodynamic limit: R Pop, p N R Pop, p N

0. massive particle: |1) @ | 1) ;%((99))2%2?5’2:5 Soo(8) = S (0) po=—i(y—+v4+)

_ e1(60) =0 _ 9"‘% : — u—i _
+1. magnon: [ {) = | 1) p1(8) =0 So1(0) = 9_%‘ ; S11(u) = uti MO — 1274
en(0) =0 0+
+N. magnon boundstate: p]]\\;(e) — 0 Son(0) =11 So1 = %+ Syn(w) puny = i2N~+
2
Twisted TBA equations: [Zamolodchikovs'] Knm(u) = 5=08y 109 Spm(u)

€0 + po = Leo — 109(1 + €7°) x Koo + > _ 3120 109(1 + e7) *x Ko

em + pv = —109(1 + e7) * Kom + 33520 109(1 + 7)) * Ky



O(4) model: twisted TBA and Y-system

Particle content in the thermodynamic limit: R Pop, o N R Pop op, N

0. massive particle: |1) @ | 1) ;%((%))122?:2:09 Soo(8) = S (@) po=—i(y—+v4)

| e1(0) = 0 _ 0+ _ u—i .
+1. magnon: | ) = | 1) oy _ g Sor(d) = _%2 S11(w) = 3 po =27+
ex(0) =0 o+5
+N. magnon boundstate: p%(@) W Son(0) =11; So1 = % Snynv(u) py =i 2N+
2
Twisted TBA equations: [Zamolodchikovs'] Knm(u) = 50,109 Spm(w)

€0 + o = Leg — 10g(1 4+ e %) x Koo + ZM#O log(1 4 e ) x Ko
en + Upr = — Iog(l -+ €_€O> * Ko + ZM’;&O Iog(l - €_€M’) * K

Groundstate energy:  Eg(L) = —7% [ df cosh w6 log(1l + Yp) Yo = e €0



O(4) model: twisted TBA and Y-system

Particle content in the thermodynamic limit: Ryl m o p: e B p:

0. massive particle: |1) @ | 1) ;%((09))2%2?52:99 | ;Sioog@) = 58(0) | ;LO ¢; —i(y= +v4)
£1 magoon: [ 4) | 1) 5020 Su0) =17 s =5 o=z
+N. magnon boundstate: ;ZEZ% z(o) Son(0) =11; So1 = ng  Synr(u) py = i2N~y+
Twisted TBA equations: [Zamolodchikovs'] Kpm(u) = ﬁ@u 109 Spm (1)

€0 + Ho = Leg — Iog(l -+ 6_60) * Koo + ZM;&O Iog(l + e_EM) * KMO
eEmMm+ upy = — Iog(l + 6_60) * Kon + ZM’;&O Iog(l + 6_61”') * Kpr
Groundstate energy:  FEg(L) = —7% [df cosh w6 log(1l + Yp) ; Yg = e €0

Universal TBA equations and Y}/ = €M Y-system: %(HN—l + punt1) —puny =20

log Yy + 6, 0Lm cosh nf = log ((1 + Y 1)(A + Yq1)) *s 5(0) = 5coenag

iMoo 109 Yy = 2iMyy — @ @—@— @@ ©—©—©—©®




O(4) model: TBA asymptotic expansion

Groundstate energy: Fo(L) = —7% [ df cosh w0 log(1 + Yp) —O0—0@ 00—

log Yy, = —6,, 0L m cosh w0 + log ((1 + Y, 1)1+ Yn_|_1)> xS

log Y

M

? Qi’y+
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O(4) model: TBA asymptotic expansion
Groundstate energy: Fo(L) = —7% [ df cosh w0 log(1 + Yp) —O0—0—@0—0O—
109 Yy, = —bp gLm cosh wf 4109 ((1 + Y1) (1 + Y1) * s ; 99 M. —y Dy

R

-2 - 1 2

Asymptotic expansion: Y, = V(1 +yar) + ... —O0—0 -@-0—10C—

)2 = Q4+Vy-1)A+Vya1) —V = [MgIM+2]g ; Yo = Vug < )



O(4) model: TBA asymptotic expansion

Groundstate energy: Fg(L) = —7% [ df cosh w0 log(1 + Yp) —O0—0—@—0O—0O—
log Y, = —6,, 0L m cosh w0 + log ((1 + Y, 1)1+ Yn+1)) xS IO%\}/M — 2074

Y, Y, 0 Y Y

-2 - 1 2

Asymptotic expansion: Y ; = V(1 +yar) + ... —O0—C0 -@-0—0—

)2 = Q4+ 1)A4+Vyg1) —V = [MgIM+2]g ; Yo = Vug < q)

Energy: 109(14Y0) = Yo—3V2 — LOand NLO ESY, ESZY) —O0—O-@~0O—O—

LO contribution Yy = \/(1 + )1+ Y- 1)e_mL coshmf — [Q]q[Q]q e—mL coshmd



O(4) model: TBA asymptotic expansion

Groundstate energy: Fo(L) = —7% [ df cosh w0 log(1 + Yp) —O0—0—@0—0O—
bgﬁp:—&mﬂmcmmw0+km(U:%K%¢X1+ﬂ%+ﬂ>*s;b%ﬁ“ﬁQh%

Yy, Yo X 9

Asymptotic expansion: Yy = Yy (1 +ypr) + - .. —O0—0 -@-0—10C—

)2 = Q4+Yy-1)A+Vya1) —V = [MgIM+2]g ; Yo = Vu(g < )

Energy: l10g(1+4)p) = yo—%yg — LO and NLO Eél), E(()Q’l) —O0—0O-@=0—0—

LO contribution Vg = \/(1 +Y1)(1 + Y_q)e mbcoshmt — [2]q[2]qe—mL cosh 76

Yo Y4 Y 1 Y,

NLO: lin. diff. eq.: yp = 3*[Ak_|_1yk_|_1 =F Ak_lyk_l} A = 13';2)k —O0—0 -@- 00—

Vo Y Sy %

S I L. N Le-
Solution: g = e~ 2 [2]q[k]q[k—q|—2]q([k + 2]4 — [k]qe wh P, —O0—0-@=0—0—




O(4) model: TBA asymptotic expansion
Groundstate energy: Eg(L) = —7% [ df cosh 76 log(1 + Yp) —O0—0@0OC—0—
log Yy, = —6,, oL m coshwf + log <(1 +Y,_1)(1+ Yn_|_1)> xS, 'O%\}/M — 2074

Y, Y0 Y Y

= = 1 2

Asymptotic expansion: Yy = Yy (1 +yur) + - .. —O0—0 -@-0—0—

V)2 = Q4+Vy- 1) A+Vya1) —Vy = [MgIM+2]g 7 Y-y =Yg < q)

Energy: 109(1+)p) = yo—%yg — LO and NLO E(gl), EéQ’l) —O0—0-@=0—0—

LO contribution Vg = \/(1 + ) +Y e ™l coshmf) — [Q]Q[Q]qe—mL cosh w6

Yo Y4 W Y1 Y,

NLO: lin. diff. eq.: g, = sx | App1Up41 + Ap—1vp-1| +Ap = 132% —0—0 ~@- O0—0—

Vo Y S 1 %

S L. Y Ny
Solution: g = e~ 2 [2]q[k]q[k?|—2]q([k+2]q_[k]qe wh P, —O0—0-@=0—0—

NLO contribution: Yo = Yoy (1 + s * [A1y1 + A1y_1]) Agrees with NLO Liischer!




Application: twisted AdS/CFT

non supersymmetric theory
V(®, W) = z[®, D)2 + W[, V],
[CDZ', (D]]fyk — ezeijk7k¢i¢j — €_Z€ijk7kq)j¢z'
O =Tr(Z))
Np=J+ N Aale 4 N2 Azw

twisted groundstate

TST deformed AdS

SS

= AdS with twisted BC.

E()\) = J-+Afinite size corr.

Twisted AdS: spectrum Q = 1, ...,
- >0 STrQ(eW‘]) f@ —e(P)L
%_ 5 ZQ STrQ(ez'yJ)Q f dp —QGQ(p)L

Tr — STr

=_ YL dp1 —€Q1(p1)Lf d2292 _ng(pQ)L@(‘)plSTrQ(eWJ 109 50,0,(P1,P2))

coodoll

twisted TBA & & & 5 ® 5.5 5% 5 untwisted Y-system [Gromov .. '05]
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Application to twisted AdS/CFT with L = J = 3

%

Ground-state energy Eg(L) with twisted BC (¢!7/) in AdS CFT

LO Lischer corr.: ‘

= — Yo STrg(en’) [ Leme@P)L ‘ v+ = 5(73 £ 72)

5
E{D(3) = —sin? = sin2 % (3C Sias — 15¢s (4 )4 + 945¢; (4>\7T)5 3465 (471')6

NLO Liischer corr.: ‘ » ? — %ZQ STrQ(e”J)Q fg_ge—QeQ(p)L ‘

E§D(3) = sin? % sin? 2 (5267255 )

= =Y, 0, [ B e PV pdp2meq(P2)lin ST 10g Sgy, 0. (P1,P2))--

E,(()Q,Q)(:p)) — Siﬂ2 ’77—Sin2 774' (Sin2 J= — Slﬂ ;) (15C C5(47T)6)
—sin* 5 sin* IF (9¢3 + %3¢7 )
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Conclusion

Ground-state energy Fg(L) with twisted BC (ew‘])

lle

spectrum

LO L h t o I g .
tischer correction ﬂ — _Try () | g_ge—e(p)L + ...

scattering matrix

NLO Lischer correction: | Ee=—%-—

5 1 S dp —
=§Tr1(ew‘])2 f%e 2e(p)L

— _ f%e_e(pl)Lfcg%e—e(pz)LiaplTrz(e”J log S(p1,p2))---

T

Twisted TBA equation: € — e+p G T 2 e o

Double wrapping in twisted AdS/CFT for L = 3
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Conclusion

Ground-state energy Fg(L) with twisted BC (e’w‘])

l‘e

LO Liischer correction: | =—-%—- spectrum

scattering matrix

NLO Luscher correction: | &=

—— §

= [ 921 e—e(p)L [ W2o—e(2)Lig, Tra(e log S(p1,p2))---

T

. . @O—0 0@ @*—0— 0@
Twisted TBA equation: € — e+p i G A A

Double wrapping in twisted AdS/CFT for L = 3

Outlook

Test double wrapping in gauge theory perturbation theory!

Test NLIEs by comparing to Liischer corrections:O(N) [Balog.. '01] SS [Hegedus '04], AdS/CFT ?



