Notes for THERMAL PHYSsIcS 11

Summary: Number of States and Probabilities

a) Notation

e Q(E,N) ... number of all microstates consistent with £, N

o wy(Ny) ... number of all microstates consistent with £, N that have
N particles/events in the state E; (2 state system)

e wy(ny,ny,...,n;) ... number of all microstates consistent with £, N that have
ny particles in the state E7, ns in state Ejs,
..., n; in state E; (general case)

°p, ... probability of microstate v; p, = é

e pn(Ny) ... probability to find N; particles/events in special state,
e.g., By (2 state system)

® pn(ny,ng,...,n;) ... probability to find ny particles in the state £y,
no in state Es, ..., n; in state £; (general case)

b) Counting the States and Calculating Probabilities

e independent particles that can occupy M states:

Q=MxMxMx...x M=MN

e systems with 2 states [N; particles/events in state Ey; (N — Np) in state Es]
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e general case [n; particles/events in state E; with probability p; etc]
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b) Conditions to be Hold

o Z wy(ny,ne, ..., n;) =Q with an:N
all possible ny k

o Z pn(ng,ng,...,nj) =1 and Zpkzl
all possible ny k



