Problem Set 3: Solutions
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where exp (1 — €1)/kT = 107°10* = 0.1, exp (2u — €2)/kT = 10 Vexp —1.9¢;/kT = 1072* = 0.04. and = =
Don CXP(np — €n).

Then,
P(0) = 1/1.104 = 90.6% (1)
P(1) = 0.1/1.104 = 9.06% (2)
P(2) = 0.04/1.104 = 0.36% (3)
(4)
Furthermore, 7t = $0:1E2004 — 0,0978 and < n? >= G014 004 — (105, then
V< n? > —m%/m = +/0.105 — 0.09782)/0.0978 = 3.16
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b) Particles are indistinguishable ((¢,j) = (j,4)) and they can not occupy the same state (i # j).
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¢) Particles are indistinguishable ((4,j) = (4,4)) and they can occupy the same state.
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e) If kT > A, then
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Therefore, Zyrp = 1/2(10)? = 50, Zpp =50 — 5 =45 and Zgg = 50 + 5 = 55.
f) ZMB:]./Z, ZFD 0 and ZBE—l

3) a) exp(—3H) =1—H + (BH)?/2 — ....
To lowest non-vanishing order:
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But for i’ # j/, T’I"(S?,S?,) = Tr(Sf,)TT(S;?,) = 0. Furthermore, if a # b, Tr(S%S%) = 0. Then,
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b) If < ,j > are not nearest-neighbors then we can assume i # 7', 7/ and j. Therefore:
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