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Polarization of Protons
by an A.C. Sextapole Magnetic Field

By X. W. Tanner, Clarendon Laboratory, and

J. J. Domingo, California Institute of Technology

The d.c. sextapole magnetic field has been proposed as a method of

polarizing atomic hydrogen, the motion of the atoms bring sinusoidal
for one orientation of the atomic magnetic dipole and exponentially
divergent for the other. If the polarized atomic hydrogen is ionized in a

weak magnetic field, a nuclear polarization of 50% can be achieved.
It appears likely tliat nuclear polarizations of > 50% can be achieved

with an a.c. sextapole field of the form

H I - x (I — cos rot) r2

which gives an equation of motion for a magnetic dipole

m r - — 2/nefi x (1 cos cot) r

The Solutions of this equation are Mathieu funetions 11 j, for//^— X;
and, presumably, similar funetions for ± ii0Ii(H- T /%%'2. For
ft-ejf < 0 the Solutions diverge rapidlv. For ,w>/7> 0 the Solution mav be

stable or divergent oscillations depending on the values of x and o> and
it appears likely that one of the two positive values of /irff could be kept
stable while the other is divergent.

Putting x 4 X Kl4 gauss/cm2 and toßn 7.55 kc/s, the component
with ße/f— + /<o w°uld bc diverged by a factor of ~ e4 in 1 m while
at least some part of the other positive component would remain stable.
Alternatively, for x 4 x 104 gauss/cm2 and ro/2 7r 6.16 kc/s, the
component /( + (u0 H (H2 — /%%' mright be largelv diverged.
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