MATH423 String Theory Solutions 6
1. The Polyakov action is given by:
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where h = —det(hag) = |det(hag)|-

We already saw in the case of the Nambu-Gotto action (see solution to
set 5) that the measure of integration times /—det(hqg) is invariant under
reparameterization. We are given that X, and h,p transforms as
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Then using the chain rule we have
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Combining (3) and (4) we indeed see that
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is invariant under reparameterization.
b. since
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Hence we see that under the transformations the exponents cancel and the
Polyakov action is invariant under Weyl transformations.



In the case of a particle with d world—volume dimensions the tranforma-
tion of the square toot of the determinant will priduce a factor
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it is obvious that this can only cancel the exponent arising from the inverse
metric when d = 2, i.e. for a string. For any d # 2 the factors do not cancel

and the action is not invariant under Weyl transformations.
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where we have used the rule 9,(fg) = g(0af) + f(Ong) and n*P95 = 0%,
etc.
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b. With I = deth,s and using the result from a we have
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The variation of 6hag in terms of 6h*° is obtained from the relation
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Finally, the variation of the action with respect to h*? gives
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