
Problem 4.1. Consider a system of N > 1 non-interacting particles
i� �hich the energy of each particle can assume two and only two
d1st1nct values: O and E (E > 0). Denote by no and n1 the occupation 
numbers of the energy levels o and E, respectively. The fixed total 
energy of the system is U. 

a) Find the entropy of the system.

b) Find the temperature as a function of U. For what range of
values of n0 is T < O? 

c) In which direction does heat flow when a system of negative
temperature is brought into thermal contact with a system of positive 
temperature? 'Vvhy? 
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23. Inside· a superconductor, instead of Ohm's Law (J === uE), we assume

London's equations to be valid for the current density I:

c curl (U) = -B, 
a -E-(XI) -
at 

(in Gaussian units), and regard A as a constant. Otherwise, Maxwell's equa

tions (with € = 1, µ, = 1) and the corresponding boundary conditions are
unchanged. 

' 

Consider an infinite superconducting slab of thickness 2d (-d < z < d), 

outside of which there is a given constant magnetic field parallel to the

surface: 

(same value for z > d and z < -d), 

with E = D = 0 everywhere. If surface currents and charges are absent, 
compute H and J inside the slab. 








