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1 Mixed overlaps

A) Compute the cylinder partition function of the free boson for mixed boundary conditions (N,D)

ZC(mixed)
bos. (t) = TrH(N,D)

(
qL0− c

24

)
where q = e−2πt. (1)

B) Compute the probability for a closed string to be absorbed and emitted between mixed boundary states

Z̃C(mixed)
bos. (l) = 〈BN|e−2πl(L0+L0− c+c

24 )|BD〉. (2)

The tilde indicates that we are in the closed sector.

C) Recall the open-closed duality from the lecture to explain how the two results are connected and how
to dualize them into each other.


