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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Abstract
The =+ magnetic moment has been measured and found to be
- 2.1+ 1.0 nuclear magnetons by obser\.fing the precession of polar-
ized sigmas in a magnetic field of 18.7 kG. The value is in agree-

~ ment with SU(3) predictions,

An exposure of 1.3 X 106 pictures in the Berkeley 25-inch hydrogen bub-
ble chamber yielded 39 000 polarized % in which the entire reaction sequence of

. pTr0 was observed and analyzed. The incident momenta of

Kp-2n’, =
the K~ beam‘rar_lged from 300 to 450 MeV/c.

The éigrﬁas produced in this region are well polarized from interference
between a resonant D3/Z amplitude, Yg( 1520), and a dominant S-wave back-
ground, The polarizations determined directly from a partial sample of
these events were reported previously, 1 The mean magnitude of pola.'riza.tion
for the events used in this determination was 0.44. The valﬁe used fof the
de;ay asymmetry pararﬁeter. a was -0.986. !

In ofder to avoid contamination from other reactions only those events
satisfying the following criteria were accepted:

(i) Event initially identified by the scanner as =t pfro.
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(ii) C_onfidénc-e level for tvh;e’ overall fit greater. than .01,
(iii) 2 length >1 mm.

(iv) = decay occurred 1n flight, v i}
(v) If the decay proton came to rest in the chamber the track length was
required to be > 0.6 cm, otherwise it was required to be >5 cm.

At a certain production angle 'there is a kinematical ambiguity between
the ‘ab.ove reaction and K p glastic scattering followed by small-angle proton
scattering with an invisible rlecoil. This émbiguity can be eliminated by in-
spection of the ionization of t'h'e vneg_ative.track, All events with a = lifetime
greater than seven meén' lives w‘e_re reexamined along with those from four to
seven mean lives that fell in the kinematically ambigﬁous region. A small
number of false evérits w'erevth‘ereby eliminated,

All A'the ‘above conditions reduced our sample to 29 333 events with a
mean ¥ length of 1.01 cm’. The lifetimé distribution of‘thé weighted events is
in agreérﬁent. with the accepted'rnean life of 0.81 X 10_10 sec,

In thé 18.7-kG mavgvnetic -field of fhe bubble chamber the precession of
the polarization about the field direction‘ has a value of 0.83 s sin § degrees
per mean life, where.vpz is the»Z rnagnefic moment measured in nuclear
magnetons (g’ﬁ/?,mpc) and 9 is the 'angle of inclination of the = pélarization
to the magnetic field. The mean precession ang-lé for all'events is found to be
1.46 deg. In order to study possible systematic biaées associated with the
measurement of this angle we have investig‘ated thé average of the residuals
found in vthe kinematical fitting of each event, and found them to be small {“
éompared with the measurement uncertainties, Since the average measure-
ment uncertainty of the decay angle of the préton with respect to the polariza-

tion is 1.15 deg, we conclude that systematic biases are small compared with

~1.15 deg and are therefore small compared with the average precession angle.
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In the T rest frame the polarization three-vector S precesses according

to the relation .

.

€
= Z_sx H. (1)

P

ds
i

3

In the laboratory system the expression for the polarization four-vector be-

2
comes
ds e : o) :
A _ Bz 1 v o 1 dp~
T " T mecEg 3z PP F S - o Sy a7 (2)
- ) mg,C mg,c

For each event and for some assumed value of Hosn the precession of .the
polarization four-vector in the lab was integrated for a time interval corre-
sponding to the decay time of the event; the precessed four-vector was then
transformed into the T rest frame at decay. A likelihood function was constructed
from the T decay.distribution (1 + aé(uz)' gl), wheré q is the decay proton
direction in the T rest frame at decay. The value of by Was varied, giviﬁg

a likelihood function with a maximum at By = 2.1+ .1._0 nuclear }nagnetons;

We have performed the following checks to confirm within the limits of
bur statistics that the preceésion observed is real:

1. The magnetic field was assumed, for the purpose of precession, to
be perpendicular to the actual fielrd, i.e., both along the beam and perpen-
diculé.r to the beam. In both cases the measured '""magnetic moment' was
consistent with zero. .

2. The data were divided into four intervals of cos §, and the magnetic
moment was calculated for each interval separé.tely. Figure 1a shows that

they agree with each other,
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3. The magnetic moment was also determined for various lifetime

intervals and the results, which again are consistent, are shown in Fig. 1b.

3-6

Our value is in agreement with previous measurements; combining

all measurements gives a world average Hy = 2.6+0.5. Neglecting mass dif-
ferences, SU(3) leads to the prediction Hs = Pp = 2,79 (Ref. 7), whereas a

m

correction for mass differences suggests (Ref. 8) ps = - 2.20.

m
: =
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T841 7 T8p2 T 7833 7
is dependent on s and the spatial part reduces to the above three- -
_vector expression in the T rest frame. The second term is independent-
of s and is the contribution to the changing polarization four-vector

coming from the change in Z momentum described by

A A dipl
dp _ e 0 A p [ _
I nlzC P FO' + -l_p_T Ir for A =14, 2, 3,

Q

<
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dp4 e 4 IRI d|E|

_ g
—;_mcho+?4_ dr

=
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Figure Legend

Fig, 1. Magnetic moment of the > in nuclear magnetons as determined from
different data samples: (a) for various intervals of cos f, where 6 is the
angle of inclination of the ¥ polarization with respect to the magnetic field,

(b) for various intervals of & ‘lifetimé.‘
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