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Heat kernels play crucial roles [1–3] in modern theoretical physics and mathematics, for
example, in the Atiyah–Patodi–Singer theorem or in the renormalization of quantum field
models. Their explicit construction is possible only in some special cases, so investigation of
asymptotic expansions is an important task.

In this talk I am going to discuss a local heat kernel [4] on a smooth Riemannian manifold
M, which actually is the main part of the standard heat kernel. In our case the locality means
that we work in some smooth open convex domain U ⊂ M, and the new object does not
depend on information from M\ U and any boundary conditions.

This presentation contains a definition of the local heat kernel, its asymptotic expansion,
properties of the Seeley–DeWitt coefficients, construction of some useful special functions, and
discussion of open questions.
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References
[1] P. B. Gilkey Invariance Theory, the Heat Equation, and the AtiyahвЂ“Singer Index Theorem.

CRC Press, Boca Raton, 1994.
[2] D. Fursaev, D. Vassilevich. Operators, Geometry and Quanta: Methods of Spectral Geometry

in Quantum Field Theory. Springer Dordrecht, 2011.
[3] D. V. Vassilevich. Heat kernel expansion: user’s manual. // Phys. Rept. 2003. Vol. 388.

P. 279–360.
[4] A. V. Ivanov, N. V. Kharuk. Special Functions for Heat Kernel Expansion. // Eur. Phys.
J. Plus. 2022. Vol. 137. No. 1060. 10.1140/epjp/s13360-022-03176-7

1St. Petersburg Department of Steklov Mathematical Institute of Russian Academy of Sciences, Leonhard
Euler International Mathematical Institute in Saint Petersburg, Russia, St. Petersburg, Email: regul1@mail.ru


