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Neutron stars can be considered as natural laboratories for studying matter under extreme conditions. The mass density in the core of a neutron star reaches 1015 g cm–3 and higher, and temperature reaches hundreds millions K. The core is surrounded by the crust, composed of Coulomb crystals, which in turn is surrounded by the ocean, consisted of Coulomb liquid, and the atmosphere. Heat blanketing envelopes usually comprise the inner part of the ocean and the outer crust, with typical densities up to 109–1011 g cm–3. Thermal electromagnetic spectra of neutron stars are formed in the outermost envelopes – as a rule, in a weakly degenerate atmosphere with temperature about 106 K. Magnetic fields at the surface reach  up to order of 1011 T (as a rule, 108 – 109 T). In the heat blanketing envelopes and in the atmospheres such fields are often quantizing for electrons, and sometimes for ions. They radically affect heat transport coefficients in the stellar crust and ocean, as well as propertied of atoms and ions and the radiative transfer in the atmosphere.

Physical interpretation of results of modern observations of thermal radiation from neutron stars, obtained with new generation of X-ray and optical telescopes, requires a better understanding of the formation of this radiation. At the same time these observations allow us to test theoretical models of dense plasmas, including plasmas with strong magnetic fields.

I review the current state of  theory of matter in the envelopes of isolated neutron stars and formation of their thermal spectra. An overview of available models of heat blanketing envelopes and atmospheres of neutron stars is given. The emphasis is on the case where the magnetic field is quantizing for the electrons in the envelopes and atmosphere. The dependence of characteristic features of thermal spectra on stellar physical parameters, in particular on the surface magnetic field strength, is considered. I also briefly discuss topical problems related to interpretation of thermal radiation of isolated neutron stars.
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