METODY RIESENIA FYZIKALNYCH ULOH 3 leto20 — Priklady 4
VZOROVE RIESENIA

Cvicenie 27.4.2020
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Priklad 3

SOLUTION: Find B = Ez;?f/r'c and then A = —z(21/c)In(r/a), so the elec-
trons have
L=—mc*\/1—v2/2+ (2 |e|/c?)v, In(r/a).

The energy and p, are conserved:

dL
Pz = 5— = ymus + (2l|e|/c*) In(r/a) = yomuvy.
Uz

H = ymc? = vgmc?

with v = 1/4/1—v2/c2 and v = 1/4/1 — 1%;’1:2. So v = 79 and Ty, 1S
where 77 = 0, which means that v. = —vg (half-period of cyclotron rotation),
which gives

T'mazr — @ exp(f}'ﬂnlﬂﬂchvﬂei}-
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SOLUTION: For large r note that exp(—¢ — %j has a maximum at typ =
Set t = gx(1 + u) and expand (1 + u)~! in the exponent to find

Fu(z) = %fi U}(I}[—é-:;:{l +u+(l—u+u®—ud+... N+ uw)™ L.

For large x the integrand has an effective u range which is O(1//r) < 1
around zero. Therefore,

g L o2 T
Fo(z) = Le—w e T du =y —e™ ",
£ = 2r

independent of ». (The function in guestion is the modified Bessel function

K.(z).)



