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{ 4+ Introduction ]

AdS/CFT Xt [Maldacena]

Type IIB on AdS5xS® <= N=4 SYM, (large N)
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AdS/CFT xthi> DIREE
1997~ BPS sector (SUGRA level)

[Maldacena] [Witten]
[Gubser-Klebanov-Polyakov]

2002 ~ Near-BPS sector (pp-wave Stl’iﬂg) [Berenstein-Maldacena-Nastase]

2002 (2003) ~ Far-from-BPS sector [Gubser-Klebanov-Polyakov]
[Frolov-Tseytlin]
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Beyond BPS analysis [Berenstein-Maldacena-Nastase]

[Gubser-Klebanov-Polyakov, Frolov-Tseytlin]
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) Large spin limits of AdS/CFT
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New effective coupling: X = A/J? (fixed) in J,N — oo
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EX.1  PP-wave string (near-BPS)  [BMN] 55

Penrose limit: AdS == PP-wave

String as a nearly point-like object
(c.f. point-like In the supergravity analysis)

EX.2 Semiclassical spinning string (non-BPS)  [GKP, FT]
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Circular string



[ + Plan of the Talk J

E Introduction v~

B Review of AdS/CFT duality in a certain non-BPS region

- String sigma model, spinning string (string side)
- Spin chain Hamiltonian (SY M side)

E Open string and AdS/CFT duality in a non-BPS region
[our work]

E Summary and Outlook



[ + String sigma model } LT OBEMTIE, FALEREERD

The action of superstring on AdSs XS®  [Metsaev-Tseytlin]
@ Boson#& 4 (in conformal gauge)
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Lags = _EnPQaaYpaaYQ + 5A(n PRYpYo + 1)
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npo = (=1, +1,+1,+1,4+1,—1) A, A : Lagrange multipliers
7¥) conformal gauge constraints ==» AdSsHp B &S &4 [Lcouple
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LT, ROERZRTEZS,
Global coordinates
(ds®)adss = — cosh” pdt® + dp? + sinh? p(d6? + cos® 8dp? + sin® Od¢?)

(ds?)ss = dv* + cos® vde3 + sin? v (dy? + cos? Vdp? + sin? Vdp?)

ERER. EXRICHD)
Ys + 1Yy = cosh peit, X1 4 iX2 = sin~ cos @) e*¥1,
Y: + 1Yy = sinh psin 0 e'¥1, X3 41X, = sin~ sin Y e'¥?
Y3 + 1Y, = sinh pcos 6 ei¢2, X5 + iXg = cos~ye'®s,
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EX. two-spin solution

0. (i) InSU@) setor SISl
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Spinning string 2N TR JL¥—:
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EEFES: SU(2) sector (full loop closed),
SO(6) sector (1-loop closed), etc.

[Beisert-Kristjansen-Staudacher]
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Long operator limit (J > 1)



String sigma model DIL—THIEDFESEZMA-ITRILTF—DER:

2 (5) (S5

Eiot(A,J) =J (spinning stringfi#)

SYMTHELEEERRT: (Hitd5EEEEF)
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k=1

AN J)=J

FREH/ESYMDZRBOLLE  ex. SU(2) sector (REFTOHER)

[Beisert-Frolov-Staudacher-Tseytlin]

Ci =— a1, C2 — 42 :—% wm) 1-loop, 2-loop O.K.
C3 7 as L BbhiEN m==) 3-loop discrepancy
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A scheme for the large spin limit of AdS/CFT
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[ + Open String in the Large Spin Limit of AdS/CFT }

AdSy xSEEHIZAdSLXS2TLAVERAL, FD LDV -ERRS,

gt T— AdS X SOFIZiR>THASh=D5-TL 1V
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Closed vs. Open — BCEEOES
BACT-3%DIRAE : single trace H&EEF
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[ + Our setup

Brane setup Construction of dCFT
[Karch-Randall] [DeWolfe-Freedman-Ooguri]

AdS, xS?%Dbrane is inserted in the bulk AdSs x S°
4 Near-horizon limit

8 #ND=4
‘ 1,2 N x D3-k%/ 3-3 string ( )
4 5. 6 3-5 string
Vg
3D defect %

-
5-5 string
3-3string = 4D A=4 SYM «— couple
3-5string = Defect fields —» 3D defect CFT (gm, ¥%)
5-5 string ==) Open strings ending on the AdS-brane

D5-brane




Field contents of the defect CFT
3D fundamental fields: (@m, ¥®) <— 3-5string

C 3D vector mult!plet} <== 4D N=4 vector multiplet
couple Hyper multiplet

SO@3),, XSO(3),, +— SO(6); (R-symmetry)

The action The action of N=4 SYM

Stot = SA'=4 + SdcFT
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SACFT = 5 /dgﬂ?
Iy ™M

— i@ Ama P U + U XAU 4+ g XAXAq™ + "0l (D3 XL)g"

1

tierkq " Omn Xy Xha" + Zd(O)Tr(‘jmngnnqn)Q



DefecttZE&E FI=xtd 51-l00pEEXRTITI [DeWolfe-Mann]

SO(6) RATF—BmDHEEL defectiBERREFD1-loopERERITITHI

defect HEAEEF 4, G : defect RHS5—18 X' : SO(6) RHS5—15
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1-loop EERTITIDHEICHTEETEFATISL:

Bulk #HEEMA: 1-loop = FiEHEHEEE [Minahan-Zarembo]

a | h

XU X U+1 XU X+l XU

\ X i X Ji+1 X1 X Ji+1 X /
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HER115 (1-loop) = AIESLGRLV-RE HIER
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defecUREFI=® 9 Bspinning stringf@ 7z 12h?
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Qur ansatz for coherent states: [Susaki-Takayama-K.Y ]

L
lcoh) = |7) ® | | ®lmu) ® |q)
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(coh|I‘gefeCt|coh) = A {ao + alf + as (f) + O (L3>}

BMN scalingZ®B o WLVEH: ag = a1 =0




SO(3) y AE—L ik KE 0111 =20, +0(1/L), ¢r41 = +O(1/L)

|my) = S0(2) = 7 — cos 0 sin ¢; + i cos ¢

sin 0,

SO(3)n e—idi { cos 0; cos ¢; + 1 sin ¢ }

SU(2) aE—L > hRRE
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A
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Phase-space
Lagrangian

L-1

(coh|H|coh) = Z (coh|Hj ;41 |coh) + (coh|Hgefect|coh)
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Tdo
L/O 7y [2 4L22{|3m
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SO(3),, Landau-Lifshitz & &5 <42
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2-loop THM I A RRYILD,

ERALRILTHOXIGH L-loop TRLYILD

(for our ansatz)

Y. Susaki, Y. Takayama, K.Y., in preparation.



.+ SO(3), open pulsating string fi }
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m! EBERERTTHE. L = cos O — % !9,2 in? 0 (brz]
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Doubling trick — Ffi8&®Mpulsating string fADTRJILF—  [Minahan]

Eo(L) = Lp (2L), Eclosed = A 2
—_ = —m
0 9 closed ’ closed A

S?_brane /\ S%cC §° %
Open \ ﬁ Closed ﬁ
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e.g. D-JLavizinzEH oM, TLA1o DA > TV
ds%s = R?(d® + cos? 1(d6? + sin® 8dp?) + sin® ¥ (dx? + sin® xd(¢?))
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SL(2) sector (S,J) ? (E,S,J, f)



[ + Summary and Outlook ]

(non-BPSHEIE)
AdS-TL 1> EDRZIZx T BAAS/ICETRxEZ large spin limit TIRAT=,

a4 A

SYM: Defect EEEHETF => BRERTITH = alf@LGRE=RE S
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Landau-Lifshitz 8 o4 <{ERY

Gtring: SHTEROERAOESE = EOEHEIYER]
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(D-TLADOHRIZHUTLVSEAL=5K)
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giant graviton_E D BAIK~ D I



SEBEORE:
AdS-stringD A F& 7 1%
JEBPS$HEIE (large spin limit) TMAJS/CFT duality® &4
AIEAREVEHERNEELGR/EZR-T
t ?? [Dolan-Nappi-Witten]
AdS EDZEHR (DT <HER) O (HH) a5 1% [Bena-Polchinski-Roiban]
&  Psu(2,214) super Yangian st ERE
c.f. OSp(4|4) super Yangian? (AdS,xS2TLAUNRHBEE)

3-loop discrepancy or quantum fluctuations



	Semiclassical Strings and �Long Operators �in AdS/CFT Correspondence
	    Introduction
	Beyond BPS analysis
	　Plan of the Talk
	　Our setup
	Field contents of the defect CFT
	Defect演算子に対する1-loop異常次元行列
	   コヒーレント状態の構成とシグマ模型の導出
	    Summary and Outlook

