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1. Descendent correlators on the torus We are interested in com-
puting descendant correlators on the torus :

h�1(z1) . . .�N (zN )i.

Consider an elliptic function

g(z) =
1X

m=0

g(i)�ni+m
(z � zi)

�ni+m

such that it has poles at insertion points. Then write down the Laurent
series for

F (z) = g(z)hT (z)�1(z1) . . .�N (zN )i

in terms of g(i)�ni+m
and L̂�k�i(zi) within correlators. Therefore write

down the residue at z = zi. [5 pts] Now the sum over all residues being
zero relates correlation functions of di↵erent descendants to each other. As
an example choose g(z) = P(n)(z� zi), n � 0 and write down the relation
that this gives among torus descendant correlators. [5 pts] As a second
choice choose g(z) = ⇣(z � z0) � ⇣(z � zi) where z0 is not an insertion
point. Find now the relationship among the correlators for this choice. [5
pts] Integrate the obtained relation over !1 = L cycle to get rid of the
z0 dependence. Write down the final relationship for hL̂�2�i(zi) . . .i in
terms of lower descendant correlators. [ 5 pts ]


