Further ensemble averages (.

Probability density in one-particle phase space:

pi(a,p) = (6(ar — )d(pr — p)).

Position distribution and momentum distribution:

p(q) = (0l —q)), p(p) = (O(pi —Pp)).

Distribution of distances and relative momenta between pairs of particles:

fin(r) = (6(r = lar = @ml)),  Fin(P) = (6(P = |p1 — Pml))-
Average distance between pairs of particles:

(i) = (It = @]} = / " drr fu(r).

Average magnitude of relative momentum between pairs of particles:

(Pin) = {|p1 — Pul) = /0°° apP P, (P).

Applications to the classical ideal gas:
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o(p)dPp = f(V)dPv = f(v) = (

The spatial distribution of ideal gas particles in a uniform gravitational field
(law of atmospheres) is calculated in exercise [tex79].

The distribution of relative momenta between pairs of ideal gas particles is
calculated in exercise [tex80].



