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FIGURE 8-2

A torque T=p; X B = —(guup/ 1)
L x B arises as the atom’s magnetic
dipole moment g.; interacts with the
applied field B. This torque gives
rise to a change dL in the angular
momentum during time df, accord-

~ing to a form of Newton’s law,

dL/dt = =. The change dL causes L

to precess through an angle o df,

where w is the precessidnal angular
velocity. From the diagram, we see
that dL = L sin Ow dt, or Lw sin 0
=dL[dt = v = (gyu,/R)LB sin 6. So
o = gyupBlh, as in (8-14). '
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FIGURE 8-I

The orbital angular mpmentum L
and the orbital magnetic dipole
moment w; of an electron —e moving
in a Bohr orbit. The magnetic field
B produced by the circulating charge
is indicated by the curved lines. The
fictitious magnetic dipole that would
produce an identical field far from
the loop is indicated by its poles N,

5.
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FIGURE 8-3 : pon.g - - =P
In a region where an applied field F - ﬁ. E. + q_ VUx B

B is converging, an electron moves
in a Bohr orbit with velocity v, the
field exerting force F on the electron.
Because the electron charge is nega-/
_tive, F o« —v X B. Regardless of the
position of the electron in the orbit,
this force has a component that is : : - Pa=vxB
radially outward and a component in
the direction towards which B be-
comes more intense. Averaged -over
the orbit, the radial component can-
cels, and the average force is in that
direction (upward). =
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indicated by the field lines drawn at the near end of, the magnet. The fiel
tensity increases in the positive z direction (upward).
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