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Giant gravitons: “building blocks” of the index

» Giant graviton fluctuation spectrum:

» Via superconformal algebra [Arai, Fujiwara, Imamura, Mori '20]
> From probe brane for 3-BPS modes [Lee '23][Murthy '23] and for Schur index
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3d N =8 ABJM: M5 in AdSs x S7
4d N = 4 SYM: D3 in AdSs x S°
6d N = (2,0): M2 in AdS7 x S*

» For scalars, start with DBI action:

S = _Tq/dqﬂfv—g‘f‘ Tq/Aq+1

» Expand fluctuations xq (&), ... xp+3(§) to quadratic order & decompose into
spherical harmonics = x; (y,m;)(t)

» Quantize Hamiltonian

» Fermions and worldvolume vector (D3) and 2-form (M5) are dimension-dependent



D3 brane modes

HL hn b Ry [Ry, R3] H
Lt (8, my my) £+1 1 0 0 [¢,0] £ — (my + my)
Cot,(€,my ,mp) £+1 0 1 0 [£,0] £ — (my + my)
<3+>U/~v’"1=m2) £+3 0 0 1 [£,0] £+2— (mp + mp)
Sl (€,my ,my) £+1 —1 0 0 [e,0] £42— (my + my)
o (€ymy ) £+1 0 —1 0 [e,0] 42— (my + mp)
43_7([:1”,1‘,"2) £—1 0 0 -1 [¢,0] £ — (my + mp)
%1‘,"2 (+1 o 0 0 1€, 1] 41— (my + mp)
A552>m1 - (410 0 0 e, -1 41— (my + my)
"*“_’++—,(14,m1-,m2) e+1/2 1/2  1/2 —1/2 [£+1/2,—1/2] £ — (my+ mp)
"‘_’———,(k‘,mpmz) e+1/2 —1/2 —1/2 —1/2 [£+1/2, —1/2] £+2 — (my + mp)
Dy (tamy,my) £F5/2 1/2 =1/2 1/2 [£+41/2,-1/2] £+2— (mg +m))
77’7++.(2,m1,m2) £+4+5/2 —1/2 1/2  1/2 [€+1/2,—-1/2] £+2 — (my + mp)
'@’+——,(Z,m1,m2) L+1/2 1/2 —1/2 —1/2 [£+1/2,1/2] Z+1—(m1+m2)
Yoh (mymy) £H1/2 —1/2 1/2 —1/2 [e+1/2,1/2] £+1— (my + mp)
Yoty (emymy) £H5/2 1/2 0 1/2 12 [£41/2,1/2] £+1— (mp +m)
Yoy (tmymy) £H5/2 —1/2 =1/2 1/2 [£4+1/2,1/2] €43 = (my + mp)

Compute single-letter

D (=D)fe”

modes

index:

y }’2 }/3

R3



D3 brane modes
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G (eummyy  E+1 0 -1 0 1€, 0] €42 — (my + my)
G (emy,my)  E—1 0 0 -1 [£,0] £ — (my + my)

Ag)ml‘MQ (41 0 0 0 1€, 1] 41— (my + mp)

A(;)ml - (410 0 0 e, -1 41— (my + my) 1— (1-y H-p)(1-q)

(1 = y2)(1—y3)

"f_’++—,(14,m1-,mz) e+1/2 1/2  1/2 —1/2 [£+1/2,—1/2] £ — (my+ mp)
P (tmpamy) LH1/2 —1/2 —1/2 —1/2 [£41/2,-1/2] £+2 — (my +m))
1[’+7+,(2,m1-,m2) £+5/2 1/2 —1/2 1/2 [£+1/2,—1/2] £+2— (my + my)
D (Oymy,my) £H5/2 =1/2 1/2 1/2 [£+41/2,=1/2] £+2— (my +m))
Yy (empmy) LT1/2 12 —1/2 =1/2 [0+1/2,1/2] £+1— (my +m)
Vs (emymy) LT1/2 -1/2 /2 —1/2 [041/2,1/2] £+ 1~ (my+m)
Yiit (bmy,my) £+5/2 1/2 1/2 1/2 [€41/2,1/2] £+1~ (m +m))
Yoy (Gmymy) £H5/2 —1/2 —1/2 1/2 [€4+1/2,1/2] €+3 — (my +mp)




D3 brane modes

Compute single-letter

HL 1 ] Ri [Ry, R3] H

index:
§1+,(@,m1,m2) Zii 11) {1) g {;g} E_EMIIWZ; F_ —BH J Jo Ri Ro R
24,(€,my , — (my +my _ = i gl2 R R\ R3
<3+E/:1:§; t+3 0 0 1 1€, 0] 42— (mp + my) Z( 1)’e Pa =y YatY3
G (emp,my) LD -1 0 e, 0] €42 — (my + mp) modes
Co(tmy.my) EF1 0 -1 0 1€, 0] £42— (my + my)
C3_7(£1m1‘m2) £—1 0 0 —1 [¢,0] £ — (my + mp)
A%l)m1 s L+1 0 0 0 [e, 1] £4+1— (my + mp) "
A(;)ml - (410 0 0 e, -1 41— (my + my) 1— 1=y )A-p)(1—2q)

(1=y2)(1—y3)

’:‘T’++—,(1¢,m1=mz) e+1/2 1/2  1/2 —1/2 [£+1/2,—1/2] £ — (my+ mp)

P (tmpamy) LH1/2 —1/2 —1/2 —1/2 [£41/2,-1/2] £+2 — (my +m))

Doy (0ymy,my) £+5/2 1/2 —1/2 1/2 [£+1/2,=1/2] £+2— (my +m)) Plethystic

1/37++.(2’m1.’m2) £+5/2 —1/2 1/2  1/2 [£+1/2,—1/2] £+2— (my + mp) exponential
)

Yy (empmy) LT1/2 12 =1/2 =1/2 [0+1/2,1/2] €41 = (my+mp
1¢J“,+,_’<e‘,,,11,,,2) ﬁ+1/2 —1/2 1/2 —1/2 [£+1/2,1/2] £+ 1 — (my + mp) IGG .
Yoty (emymy) £H5/2 1/2 0 1/2 12 [£41/2,1/2] £+1— (mp +m) (1,0,0) P, q,Yi
Yo g (lmyamy) LF5/2 —1/2 =1/2 1/2 0 [0+1/2,1/2] £+3 — (my +mp) ™
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Stacks of branes (non-Abelian DBI)

. GG
> Promote modes to m X m matrices to compute I(m7070)

» Reproduces the GGE of the 1/2-BPS index to all orders

Further directions

» Generalize analysis for less supersymmetry (AdSs x SEs)

» GGE for non-protected BPS partition functions
» Include interactions in DBI action?



