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We shall now attempt to evaluate the number . 

In this evaluation we shall explicitly assume the particles to be 
distinguishable, so that if a particle in state i gets interchanged with a 
particle in state j the resulting microstate is counted as distinct. 

Consequently, the number (N, V,E), or better N(E*) is equal to the 
number of positive-integral lattice points lying on the surface of a 3N-
dimensional sphere of radius 

�
*.

*E

Clearly, this number will be an extremely irregular 
function of E*, in that for two given values of E* 
which may be very close to one another the values 
of this number could be very different. 

In contrast, the number � N(E*), which denotes the number of 
positive-integral lattice points lying on or within the surface 
of a 3N-dimensional sphere of radius � E*, will be much less 
irregular. In terms of our physical problem, this would 
correspond to the number, � (N, V, E), of microstates of the 
given system consistent with all macrostates characterized by 
the specified values of the parameters N and V but having 
energy less than or equal to E, i.e. 
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To appreciate the point made here, let us digress a 
little to examine the behavior of the numbers 1( $ *)
and % 1( $ *), which correspond to the case of a single 
particle confined to the given volume V. 

The exact values of these numbers, for $ * < 10000, can 
be extracted from a table compiled by Gupta (947). 
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Gupta, H. A947) Proc. Nat. Ins. Sci. India 13, 35. 
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The wild irregularities of the number 1( $ *) can hardly 
be missed. The number % 1( $ *), on the other hand, 
exhibits a  much smoother asymptotic behavior. From 
the geometry of the problem, we note that, 
asymptotically, % 1( $ *) should be equal to the volume of 
an octant of a three-dimensional sphere of radius &'$ *, 
i.e. 
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A more detailed analysis shows (see Pathria, 1966) 
that, to the next approximation, 
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67 66
Pathria, R. K. (966) Nuovo Cim. (Supp,), Ser. I, 4, 276. 

Returning to the N-particle problem, the number % N(E*) should be asymptotically equal to the "volume" 
of the "positive compartment" of a 3N-dimensional 
sphere of radius & E*. 
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1) The  isothermal change of states 
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2) The adiabatic change of states 
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