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@ The spectrdm is
0=/\0</\1§)\2'--

@ Define the zeta-function

CA(S) = Z )\i—s’

i>1
it can be analytically continued to a neighborhood of 0.
@ Define (following Ray & Singer 1976)

log det; (Ag(S?)) := —Ca(0)
“ = "log(M)A;*[s=0 = log(J [ M)."

i>1 i>1

@ The Zeta-regularization of determinants has been used by physicists to
perform Feynman path integrals, and is also important in Polyakov's quantum
bosonic string theory as being the partition function of Gaussian free field.
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Theorem 4!10 | (See [1, Thm. ]L3] For a closed Riemannian surface (X,g), the total
mass of Brownian loops with quadratic variation greater than 4t and less than AT is

given by

Vol, (X)

it — log det¢ A, X(X )(logt+y)+logT+Y+O( t) + O(e=oT)

M
ast — 0 and T — oo, where y =~ 0.5772 is the Euler-Mascheroni constant, x(X) =
2 — 2 genus(X) is the Euler characteristic of X, and a > 0.
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