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Consider the following assignment of quantum numbers for the Poincaré supercharges
of the 4D N =2 SCA:

[ Q [SU@2):[SU@2):[SU2)x[UQ), | 5 =2{Q, Qf} | Commuting s |
Q| —3 0 : 3 |0 =A—2j1—2R—7r |y, 04, 05~
Q14 : 0 : 3 |0 =A+2j1 —2R—7r |6, 0y, 0p-
Q| -3 0 -1 2 0 =A—2j1+2R—1 | b1y, Oyp, Oy
Qot % 0 —% % 0o+ =A+2j1 +2R—7r | 41—, 52_;_, 52;
Q- 0 -1 1 —1 16 =A=2j—2R+7 |0y, 014, G-
Q.| o : : —L 16 =A+20—2R+7 |0y, 014, 01
Qo 0 —% —% —% 52; =A—-2j5+2R+r 514_, 0o+, Oo_
Qi| O 1 -1 —1 |0, =A+20+2R+7 |61, oy, b

1. Evaluate the single-letter index over the free vector multiplet and the free
(half)hypermultiplet. The letters contributing to the “A/ = 2 index” with
respect to Q- , as defined in the lecture, comprise:
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Then carry out the plethystic exponentials for each case.

. Define the “N" = 2 index” with respect to the Q,- supercharge. Argue that
this gives the same answer as the one defined with respect to Q;- for 4AD N = 4
SYM with U(N) gauge group.

. Write the Schur limit of the A/ = 2 index defined in the lecture as
IS — Tr(_l)FPQ(A—R)
and evaluate it over the free hypermultiplet and vector multiplet.

. The short multiplets of the 4D N = 2 SCA that contribute to the index as
defined in the lecture are:
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The subscripts denote various short superconformal multiplets of the N = 2
SCA, satisfying particular shortening conditions and labelled by the quantum

numbers of the superconformal primary. The Schur polynomial x»; (ﬁ)

gives the character of the spin j representation of SU(2). Use the above in-
formation to write down all possible contributions in the Coulomb and Schur
limits of the index.

. Write the N’ = 2 index that was defined in the lecture as a path integral on
S3 x S with periodic boundary conditions for all fields.



6. The contribution of the N = 4 vector multiplet to the “A/ = 4 index” with
some choice of fugacities is
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Carry out the gauge integration at large N to show that the index for U(N) 4D
N =4 SYM reproduces the index over free IIB supergravitons on AdSs x S°,
given by
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You can use that X,q;(U) = Tr(U)Tr(U) and [dU] = m [LdN T 4 sin? (B(’\i;’\j)>,

where U = ¢”® and \; (i = 1,--- , N) the eigenvalues of a.



