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From a study of the fine-structure splittings in antiprotonic atoms formed in Pb and U,
we have obtained a precise value of the p magnetic moment: p&

——{-2.819+0.056)p, &.

We wish to report a more precise value for
the antiproton magnetic moment than that pub-
lished by us in an earlier Letter. ' This more
precise value was obtained from data collected
on the same experiment as described in our ear-
lier publication, but is based on a more corn
prehensive analysis of the data.

In this more complete analysis of the p-U and
p-Pb x-ray transitions for fine-structure infor-
mation, we incorporated the following:

(1) Corrections for the contributions from the
dominant noncircular (l = n —2) transitions. The
amplitudes of these noncircular transitions (aver-
aging between 10 and 15'$) were obtained in a
number of ways, including (a) a free-parameter
fit to several of the lower-lying x-ray transitions,
(b) various cascade calculations, and (c) direct
information from experimental limits on the am-

Element

Transition

{n ~ ~ny) (eh/2m')

Pb

Weighted average

13 12
12 11
11 10
13 12
12-11
11 10

—2.70 + 0.85
—2.76 + 0.55
—2.58 + 0.21
—2.78 + 0.65
—2.81 +0.18
—2.847 + 0.066
—2.819a 0.056

TABLE I. Magnetic moment derived from antipro-
tonic x rays in Pb and U. The contributions of the first
noncircular transitions were included in the data anal-
ysis for each of the doublet transitions indicated. The
errors quoted not only represent statistical uncertain-
ty but reflect also the uncertainties associated with the
contribution from noncircular transitions.
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plitudes of hn = 2 transitions. '
(2) Calculation of the effect of dynamic elec-

tric-quadrupole mixing of nuclear and atomic
states' in U. In particular, for the p atomic
states formed with the deformed U nucleus, we
calculate that the two fine-structure components
of the n = 10, I= 9 doublet are shifted equally to
within 20 eV, a difference which is far less than
the experimental precision. Our results agree
with those of Ara and Chen. '

(3) Inclusion of the n= 13-n = 12 and n = 12- n
= 11p-Pb and p-U x-ray transitions in this fine-
structure analysis, as well as the (statisticaiiy
more important) 11-10 transition.

The results of this analysis are given in Table
I, and the final value for the P magnetic dipole
moment,

p, ~
= (—2.819+0.056)p. „

(where p„ is the nuclear Bohr magneton, ek/
2m~c), is in very good agreement with the value

predicted by the Tgp theorem.
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