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FYS 3610
Solution = Week 34

a) This is quite straight forward:

-

d - _
me% = —e(E + vy, X B)

d (EXB\ _ By ExB <5
Meae\" Bz )~ ¢ B2
Left side is zero because both the electric and the magnetic field are time constant. The
right hand side is evaluated with a vector identity:

0=_e<,§+(§'5)§— (E-E)E>

BZ

Because E L B this gives

. —(B-B)E
o=—e<15+—(B2 ) >=o

The same is easily shown for the ions, because the result does not depend on the sign of
e.
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b) Consider the following picture of a positive particle gyrating:

Z YO

The magnetic field varies linearly with y, then

0B, 0B,
B,(y) =c+my =By, + @(y— Yo) = By ~ gy eSine
¢) Evaluate the Lorenz-force F= e(ﬁ X E)
. 0
. B —v, sing 0
F=e(vxB)=e <—vlcos<p>>< 9B,
0 BOZ - WTC sin QY
(F) = ev, 2”(3 0B, )d
)= o . 0z COS @ 3y r.sin@cos @ |de
21 2
ev, ) JdB, 1mv{ 0B,
(F)) = %fo (BOZ sing — Wrc sin? (p) do = “2 B, 3y

d) Integrate
(F) = ev, 2”(3 0B, >d — 0
)=o) 0z COS @ 3 T.sin@ cos @ |do =

Page 2 of 3



s Department of Physics

University of Oslo
21T 2
ev, ) 0B, . 1mvi{ 0B,
(F)) = 2 ) (BOZ sing — Wrc sin? (p) do = “2 B, 9y

Hence the drift velocity is

1 (F B\. 1mv2 4B,
Vgex = —

— X — - - = Z
wo\m B)* T " 2eBZ ay
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