Statistical physics and thermodynamics: Alternative problems II.
1. Consider a gas of relativistic bosons with rest mass m in 3D whose energy is given by E = \/m?c* + p2c?.

(a) Determine the density of states as a function of energy. What is the minimal energy of particles?

(b) Calculate the integral of density of states and determine the grandcanonical potential. From the
potential, calculate number of particles, entropy, and pressure.

2. The density matrix of 1D particle confined to the line of length L in the coordinate representation is
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where A7 = /27h*/mkT . Determine the mean value of the coordinate x of the particle.

3. Density matrices of polarized light in a plane tilded by 7 and 37/4 in a basis of vectors of linearly

polarized light is
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Using Py /4 and P34 determine the density matrix of unpolarized light p, and calculate ;57% e ;5327r /4@ p2.
Which matrices correspond to a pure state?
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of a gas described by Maxwellian distribution function

reon(H2).

where ¢ is the particle energy € = p?/(2m).

4. Determine entropy



