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Abstract
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D3 & 7-brane system
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D, 25w
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B IEH

BHPERIL, BPSIREEZHA LTS 2EEKTHS.

[Romelsberger(2005)][Kinney et al.(2005)]

HERDF DXL (B T charge)
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HP M R-X$# 4 & Flavor FFRIE
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/

HBHMIEE
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F : fermion ¥ (Boson I even, Fermion & odd)
q,p. X, Y, 2 fugacities (e—chemical potential)
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D, ¥ 5w DB HFIEE

BELTVWRREDAINIE, BREENE ERE (RL) 58T
x5.
Q REEDFE D charge i 6, 1 FIEHEES.

- (I+xy)(1—2)
O fee =1 =g

: x+y)(1—z
o i = 23

s o i _ Vxy(1—z)
hyper 7, vector+hyper hyp (I—q)(1—p)

Q character D, T gauge fugacities BN L, Plethystic
exponential (Pexp) TZ R FIREE(IC
Pexplf (x)] := exp[35 o L&)

. Sp(N . Sp(N . Sp(N
l Pexp[/vecxagj( )+lhyp’Xa-p( )—i-lhprfupn(d )]
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© Haar measure [du] % HMF gauge fugacities IZ D W T EALQESY
T5H5ZEICELY, gauge singlet zERU BT

[ ID4[N] = f[dl‘] PeXp[’vechdJ( )+’hyp "Xa- sglm)‘i"hprfund )]
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AdS /CFT St

Brane M5, UTD & 57 AdS/CFT RiGAEZ SN S.

[Fayyazuddin,Spalinski(1998)][Aharony et al.(1998)]
o 1 2 3[Xx Vv Z 01 2 3 4|X v z
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KK mode DA DBHFZEEL (Large N limit)

EERA MM ARBENER (N — o0) REBAE, 5
Kaluza-Klein(KK) mode D& TH Y, BHBIEIZ. rank
N—=oco®DCFTDEDE—ET B. [Witten(1998)][Kinney et al (2005)]

Q@ Bulk KK mode (BI3%® mode) m
Q 7-brane LM KK mode [Aharony et al(1998)] %

BHAPISHIC 513 B AdS/CFT i
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Giant graviton

N BEBRDIHZE (Finite N) I&, Giant graviton DEFSHNEE.

Giant graviton(GG)
BSRS 13R5T (0 A1) & O /8% FZ2RM 3 RTTIC 3-cycle £E < &
D IZIAHY % D3-brane [McGreevy,Susskind, Toumbas(2000)]

01 2 3 4|x v Z
AdS; s®
7 v v 7 VW
GG(Z=0) | v W

KHEIZE W GG D charge R, £ 2N IZ72 3
R: = ﬂ'LVZ f$3 dX3\/g3-cycIe =N — GG DIEH « 22N

CFT I TIE GG DE 51 determinant(BPS) & Z M modification (Z
Y [Gaiotto,Lee(2021)]
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Giant graviton expansion

Finite N D1E# Ip,|n & KK mode Ip, o] DI, Z =02V
7= n, MDD GG DEFE 22=NF, DI >TW3.

Giant graviton expansion (Simple-sum)

ALY _ i 22nNE

LS

Fp,: fluctuation (GG £® CFT H S5 EHET)
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Fluctuation & Anaytic continuation

Fluctuation F,, DEtEAE
QO GG LD CFT @ 1 W F## % boundary CFT DL D ICREML
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Sp(nz) 5P("z)]
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Q GG LORFFMEIZA S & D IC fugacity A& H#
(boundary & R#HIL CEHELEZEDZERT)

GG NDEEEF

oz :(q,p) = (x,y), z—= z~1 [Araiimamura(2019)]
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A oei(ap) = (xy) 22t KBBEE |
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Numerical test (1)
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D, S DIER: ADIEip & MN G

D3-brane & 7-brane THEK TZ % Tzlpe e NoGne Theory
s L
CFT DRIDHT, Ho, Hy, Ho I3 Hy g A, AD
Argyres-Douglas(AD) ¥, H 2 A
E6, E7, Eg & Dy i Dy Sp(N)
Minahan-Nemeschansky(MN) B3 b
. E 3 K MN
EHEENS. [Ahalony et al.(1998)] E 5 E
8 6 8
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[Agarwal,Maruyoshi,Song(2018)]
V' 1 Argyres-Seiberg duality

[Gadde et al.(2010)]

w N =2
ANENENS’
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Argyres-Douglas B3 D GG expansion

gauge IR TA K TH, Dy[N] D GG expansion & GAT L, 7
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Z =0® GG |Z self-dual T# Y, Fluctuation & CFT BIDE®/ A ©

CICETETZ 5.

G[N] @ GG ® Fluctuation

Fn, = 0zlG[n,

HBHEBEBERDELAETETWAWEREH DD, HEREED

order ¥ THH
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Numerical test (2)
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o 7-brane IC& WK I N2 N = 2 BHEBEROBHETIEHN
ICDWT, Giant graviton expansion DRERAK Y II>TW5
JE xR

o Hy* Hy &\ > 7= Argyres-Dougls BERICDWTEH, Giant
graviton expansion OFEARMENRYIIDZ & MR L 7-.

o RIIDEFRICKH L, &£VERFETHEMIERZ Giant
graviton expansion Zt L CEIHE T2 Z &SR DFREBELE L
TEFLNS.
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TERBHYUNEDTIVELE

21/21



B IEH

BHER O

o BHEMIEBHIIDEREED KL I, EERD operator
spectrum DIFEHR & FFD.

o BHPERIZEROESELIMKTF LA,

[Kinney,Maldacena,Minwalla,Raju(2005)]

coupling { e e
A 9=m N HWEEBNEILT S &, boson
boson  fermion : t fermion 7§€ pair [ fd:’) _C‘Eﬂ:a

-0 1 oe A‘# 0 MIREEIZ boson & fermion
0+-O-O-@— 0- O C cancel

A =0 DREE & BPS REOHNEFET 3
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BTAT—HRLABVD?
ZVU N=RFEAEILTEZ S, adjoint RIZRDOE
operator ¥ N [Bl & W % < o 7 REEIK, JRITARRETIE ALY |

eg) U(2) (rank2) adjoint scalar DiF&
tr(X3) = 3tr(X?)trX — 2(trX)® (X)L TIE AR
AdS I T KK mode D#HNEE5T 2 DIE, large NBIR7Z 1S  (F
R st = N)
Finite N TI&, AL S5DFBENBE

o CFT ITIL, Finite N f§1E(d “determinant modification” &
LCIEETED [Gaiotto, Lee (2021)]
o AdS f8ID finite N TOMEIE & EAHA? —  Giant graviton
[Arai,Imamura(2019)]
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Giant graviton expansion

X=0
HMerﬁﬁhmmu,Kmeewﬁébmdu,{Y:O}

Z=0
Ny
&\ {ny} WD GCDEHES X"X’Vy”y’vzm'z’vF,7X7,,y7,,Z HRIE %S
ny
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Giant graviton expansion
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Fny,n,.n,: fluctuation (GG E® CFT M SEHEH)
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Fluctuation & Anaytic continuation

eg) Fluctuation Fp, oo DETEAE
QO GG LD CFT @ 1 M F#E# % boundary CFT DL D ICREMIL

THE
0123\XY 01 2 3|X Y Z
v v — D3[v v v V

7//// v 7v v o

|
SO(4),, = SO(2);, x SO(2);, I=Hin 7= O(N) SCFT

Q GG LDORFRMEICAR D & O ICERNTERAIC fugacity 2
Ox: (q,p) > (y,Z), x — x71 [Arai,Imamura(2019)]

Q FRWTERMNIC Pexp L TEZRFIRELEE
Pexp[£(x)] 1= exp[32 T

Pexp[x_l]:ﬁ:%:_x_)(?_x?q_...
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Multiple-sum & simple-sum

B ARICE > 7= GG @ fluctuation DETEIZEEL W

@ o BRMTHEGIZ & BRIV VO DYEEL L
@‘@ e SO(8) triality EIRTE QW

LU, BBBRBEOHRTIERD 0 &2 G 2BELNIE, 15
BD GG EIFTOMBTHEICERZFAETED

Simple-sum expansion

lgin N
— = x> Fp 0,0
I6[oc) 2 !

8 |

Nx,ny,nz=0

EJC NP F1,070, FO,l,O, Fo70’1 ZETELT, Simple-sum IZRBHNED
Nt L7=Ww
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GG D Fluctuation mode

Fm00: Fo.mo GG £D CFT(Da[m]) ® gauge BiE O(m)

0 1 2 3|X VY Z 0 1 2 3|X VY Z
GG | v v v — D3|v v v V
[ A VS TV oV v

Fm,O 0 :UxI54[m]
=0 ( [1d1]Pexplfaven XS + Foaa X o + Xoufs. ol ])

WBBEDOHRTIEEN 0 L 22HE DML, gauge BED Cartan
part = RTHIBIT %

Fm,0,0 @ Cartan part

o0

)_ p)i| = Pexp[m Z x_ly"yz2"2 + -]

ny,nz=0

(x'-1Da -9
(1-y)(1-2z

Pexp [m

F1,0,0 t FO,l,O ‘1 50(4) #‘j’*ﬂ"&‘:; U X <> y ’Clﬂ%i ’5“%)
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Fo.o.m GG & O7-plane (CIE 1T
CFT(D4[m]) & boundary &= U Sp(m)

|0 1 2 3|X VY Z 0 1 2 3|x v Z
GG | v v v — D3 VA
TV vV vV 7 v v vl v

— N KN|e

Brane construction [&Z54 572N (Self-dual
Fo,0,m =02z1p,[m]

=0z </[dl’[’] PeXp[ OddXsym + 7cevenXa Sglm) + X24ﬂ‘yprund ])

Fo,0,m ® Cartan part }

z7l 1D+ xy)(1 - q)(1 - S 1.m.n
Pexp [m( ()1(_ X2))8(—y;;)( p)} = Pexp[m Z z 1x xy™ 4]

nx,ny=0
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Simple-sum

WMBMERDMLAT, Fluctuation X 0ICRW 53
eg) Fi100 % y CHREER
Fi00 ZPeXP[sz:o x" 10220 4 O(y
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_, 01700 —xz—2"z 00
=y anzo Toxz—2mz XX

N[
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Q x —CEF}%?—% & FO,l,Oa FO,O,l — 012,
Q z CRHETBE Fl,O,O; F071’0 —01IZ

Wi LT, 2FEFED simple-sum expansion BMf§ 5N %

Simple-sum expansion

ID4[N]/ID4[oo] = Zi:o X"XNan,O:O

— o0 2n, N
_anzoz i F0a0>”z
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Numerical test of x-y direciton

Qo /D4[N]/ID4[oo] — ZXmFm,O,O (Z -y ELT X-y TEB%)

e
o
*

o
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Giant graviton dual

WIZ, AdSz x S° ED 7-brane #E ZNUE, O(N) CFT (D4[N]) D
GG expansion B’ 5N 5.
0 1 2 3|X Y Z
D3| v Vv vV V
7|V v vV
GG ED CFT IEWIhE Dy[N]

D4[N] & RERRDFERIC K Y, GG expansion |& Simple-sum TE T 5%

D4[N] @ GG expansion
o0
I,/ 1Byfoc) = Y x™oxlp,fn,
ny=0
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Numerical test (2)

lD4[N]/’54[oo] = > xToxlp,m (z = y & LT x-y TIRRA)
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