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E.R. Brown

HWH#4 Solutions, Chapter 9, Problems 6-8

6. Energy dependent scattering time of generic form: 7(U) = AU ~S From the text
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Now recall definition I"(z) = Je‘xxz‘ldx. Thus by expansion of the Gamma function
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Figure for Problem 6.

Note: the gamma function is not as mysterious as it might first appear. In fact, it included in
Microsoft Excel as a worksheet function gammaln(x), that is mathematically equal to In[I"(x)].
From applied mathematics, we know that I"(n) has a special definition when n is an integer in
terms of the factorial function, I'(n) = (n-1)! This is seen in the Figure, for example at S = -2.5,

T[5/2-(-5/2)] = [(5) = (5-1)! = 24.

7. Boltzmann transport in a uniform electric field

df  of av -,
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= 0 in the steady state
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So f=f -1V f=Ff-V. .Vyf
once we define v, = qr E, /m
Now recall form of Taylor’s series for increment, h

P(x+h) = P(x) + hP'(X) +...

By associating X »V,h - -V ,P — f
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We find f=f(WV-V)=Ae?
The validity of this expression rests on accuracy of the Taylor expansion
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Validity of Taylor expansion requires that f is small deviation from f, which implies
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8. Electrical conductivity for energy-independent mean-free-path

Define mean-free-path, A =V - 7 ; Apply Maxwell distribution
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Alternatively, could do integrals using I function
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2 KT
UM [UkT
KT m
du = [2MY g,
kT
<v? >= [ AQUK,T /m)?e™ ALY
. 2muU

= j A(k,T /m)*2(2U)¥?eVdU
0

oo}

JuP?e¥du =1 (5/2) =1(3/2+1) =3/2-T(3/2)

0

= (3/2)T(1/2+1) =3/4T(/2)=3Jrx /4

So <VZ>= Ak, T /m)*22%2 .3 14 = Ak, T /m)*2 -3z /2

as derived with Gaussian integrals above.



