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Abstract. We claim that the well-known Stefan condition on the moving inter-
phase, accepted in mathematical physics, can not be imposed if energy sources are
spatially distributed in the volume. A method based on Tikhonov and Samarskii
ideas for numerical solution of the problem is developed. It treats the heat of
fusion as an additional term in the expression for thermal capacity of the ma-
terial. Mathematical modeling of energy relaxation of some processes useful in
modern ion beam technologies is fulfilled. Necessity of taking into account effects
completely outside the Stefan formulation is demonstrated.

Keywords: Heat transfer, phase transition, Stefan problem, finite difference
method.
PACS numbers: 02.60.Cb, 02.60.Lj, 02.70.Bf

© The author(s) 2014. Published by Tver State University, Tver, Russia



References

[1] A.A. Samarskii, P.N. Vabishchevich, Computational Heat Transfer, Mathe-
matical Modelling, V.1, p. 30-33 (John Wiley & Sons, Chichester — New-York,
1995).

2] G. Lame, B.P. Clapeiron, Ann. de Chem. et de Phys. XLVII, 250-256 (1831).

[3] J. Stefan, Sitzber. Wien. Akad. Mat. naturw. 98, 473-484, 616634, 965-983,
14181442 (1889).

[4] A.N. Tikhonov, A.A.Samarskii, Fquations of Mathematical Physics, p. 266
(GITTL, Moscow, 1953)(in Russian).

[5] A.A. Samarskii, B.D. Moiseenko, Russian Journ. of Comp. Math. and Math.
Phys. 5, 816-827 (1965).

[6] G.A. Bleikher, V.P. Krivobokov, O.V. Pashchenko, Heat and Mass Transfer in
Solids under Influence of Powerful Charged Particle Beams (Nauka, Novosi-
birsk, 1999) (in Russian).

[7] N.N. Kalitkin, Numerical Methods, pp. 368-371 (M., Nauka, 1978) (in Rus-
sian).



