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The energy and number densities are:
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Ecﬁh af’ %h.eSe jrif egmi&' are of Hze %m?_, (6)4‘(5)&’6 _Inf we w%egm'&e -
b}/ parts this becomes: . . . &m-duww _
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o,

JHE R de = | (2. G dTRE)) V-9 de
et SEIEe
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Riemann zeta function.
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_Ti’ue or;gma m%egmi is:
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‘We Cannow apply fhis to compute cy for free electrons:
7 2 x 4
= jg(sjda s (ksTVg(p) + O(T™)

We wish to Solve +his for 4 (T). Gince T on,iy occurs i even powers,
_ /(. must be an even funchion of T. Also, susing n= Ofg(&}dﬂ =

A
O - 8{3(6’)0‘& + _;gﬁ* (kﬁfg’(,ﬂ + O(TH)

-7 LB Ee) + I (kaT) [g(ef - - a)g""m:)«fw] ~0(T*)

n=0 (r,+}!

ng'rucc A(T=0)=6r, (4-Tr)= O(TH. Keépimg only O(1%) terms:

O= (4-&qglee) + 11; (kg'r)zg ) + 0(TH =
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&
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U= Uo ~§W +%{,’”(k3ﬂlgwg(£ﬁj* O (1)
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"

:—._— = 2 L% 73 | —_ Z . -
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Remarks;
() We can Lompare thois 4o the Debye specitic heat at low temperatures:

5 (L) ks "’200(99)!’0}23

I

TEEE)

 For coppers 74, o~ 80,000 , 0y~ Foo'K >
s ;_:__{__3; P

—r ., T
37200000 27000000

T LTHg o T K

I“P ve do this by dimensional arquements (w/out 40") we ge't
v T2/ 560 = T~ 18 K, wmz is off b}/ 6.

(fi) We con gt this result much more @uackéy b)/ 1’201‘::‘13 ﬁ'LmL 21"(/4 = ,;ii;ﬁ
g

S0 that we can approximate 4 by:
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. Evaluation of the Hiemgnn #eta function:

E(P)'.-".Z_i_ + 2 L e

k=t kP pem, kP

The second term con be bounded by an im‘egral‘-
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o - e . . . .
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Y xF p-4 P p-
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Thus, ﬁlpprax;m:::te* g(P) = ﬁ}- + (._‘_i_} ’
k=1

error ® 1 mF
Z.

éE'xamp [(2)=1%6 =)645. ITF m=5, then +m™F =007 :
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E. [ Ll U0 [ 1646 Y

Tes)=[1+ 1 41 mfjw 342 + 0.009
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