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Priklad 1
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SOLUTION: For large x note that exp(—¢ — j has a maximun at f5 =
Set t = gr(1 + u) and expand (1 +u)~! in thf. exponent to find

Fuz) = %f l!}(}'}[—é-:ﬂ{l Fardk (=t =y, . NI+ u)™" Leu.
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For large = the integrand has an effective u range which is O(1//r) < 1
aronnd zero. Therefore,
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independent of v, (The function in question is the modified Bessel function

K, (x).)
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Priklad 3
a)
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i) = ( 2;(;1—3]”) e"‘P(_ 2ksT )
b) Due to the equipartition theorem
RN . S g
&) = () = sl

and hence

c)We instantaneously removed all particles with a kinetic energy

Ehin = %mv2 > nkgT

The number of remaining particle, Nyq,, is given by
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where

I next perform the variable transformation



= gy = = yov= (- [
and thus
N = No( 3 kaf)-1:4l L [ ar 22012 expia]
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Next. we compute the remaining energy that is contained in the system after the particles
are removed.

£ =3 27) " s 325

12 e 5
R m et .
K ( m) 24”J.ﬂ il Exf"[ mr}

I next perform the variable transformation
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and thus
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Enew = ND( 2 IEBTJ ?314 | ”fﬂ' ﬂa‘x( it ) x*% exp[-x]

No 2'i[i:"‘jr| dx x** exp[—x]

Mo ,fji [3J7 eif(J/n } — 6/n exp(—n) — 4n*“ exp(-n) ]

After equilibration, the new temperature is given by
Enew = %a:"rrnm'k_’ifnn'

or
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and thus
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Priklad 4

(a) The total energy is E = (M + m~)c® where v = 1/4/1 — (v/c)2, and the total
momentum is P = mv~y. Since E* — P%¢? is Lorentz invariant, the energy in the
center of mass frame E' is given by

E =VE® — P22 = o/ (M + m7)2 — m20?22 = S/ M2 + 2mM~y +m?2.

After the fission, half of E' 1s carried by one of the daughter nuclel with momentum

p’ whose energy is ey/(p')2 + (M’)2¢2. Equating the two gives

pr — %\/f‘.f} - 2?’?1.‘1‘['}' + m'.z = 4—(*'1{’}2 g

(b) Let the magnitude of the momentum of either ¢~ or #, be ps. From momen-
tum conservation, we have 2pscosfl = p; and energy conservation gives 2psec +

e/ pi + mie = mnc’. Eliminating po from the first equation, and using the

second, we get
I

mnc — 4/ (p1)? + mic®

cosfl =

The expression on the right-hand side 1s a monotonically mereasmg function of
p1. Since 0 < cosf! < 1, we have
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When p; =0, we have # = 7/2 and e~ and 7, are back to back. In the other limit
when p1 = (mi —m2)e/(2mn) we have # = 0 and (e, #%) pair and the proton
are back to back.



