your name(s)

Physics 841 Quiz #6 - Wednesday, Mar. 6
You may work in groups of 3 (no more than one person from previous group)
Closed note, closed mouth, closed book, open mouth...

Consider a particle of charge e and mass m moving in a circular orbit.

1. Remembering that the magnetic moment is

1 -
mo= 2/d3r’77'><J(fF’),

Derive the constant of proportionality v such that

where £ is the angular momentum.

. Remembering that the torque acting on a magnetic moment in a constant magnetic field B
is
7 = mxB,
find equations of motion for ¢, ¢, and £, when B is in the 2 direction.
. At t = 0 assume the magnitude of the angular momentum is L and that the direction of the
{ is given by
0(t = 0) = Lcosfyz + Lsinyz.

Find 7 as a function of time.

. For electrons the intrinsic magnetic moment is ji = (geh/2mc)(5/h). If there is no orbital
angular momentum, describe the motion of § as a function of time in a constant magnetic
field, B = B3. If the magnetic field has a strength of 4 T, find the precession frequency
fp =wp/(27) in Hz.

Solutions:

/ Jd?r = 1,

m = (1/2)IR(27R),

ev
I = —
2mR
evR
m = —,
2
{ = muvR
e
mo=onb
e
YT = 5=



7 = —Bxm
= —yBx/{
de
= — 7
dt
= —yBx/,
de
-2 = ~B¢
dt YDLy,
at,
- - nga
dt 7
{, = constant.
3.
{, = Lcosby,
l, = Lsinfycoswt,
¢y, = —Lcosbysinwt,
w = 7vyB.

4. Same as #3, v = e¢/m, w = eB/m. To get units of inverse time using evB as force, one needs

eB
m
1.1196 x 10' Hz

wp ==

v



