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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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" We have measured the =t magnetic moment by observing the
precession of polarized sigmas in the magnetic field of the Berkeley
25-inch hydrogen bubble chamber. From an exposure of 1.2><106

pictures, 31000 reactions of the type K'p —*2+TT-. =t p m° have

been analyzed. The incident momenta range from 340 to 430 MeV/c.

The sigmas produced at this energy are well polarized from
interference between a resonant D:,’/2 amplitude, YE) (4520), and a
dominant S-wave background. The polarizations determined directly

‘ -1
from this sample of events were reported previously, The mean

. polarization of the events used in this determination was 0.47, The

value of the decay asymmetry parameter used was -0.986,
Only those events originally identified by the scanner as
2+—> p 7 were included for the determination of the magnetic moment,

After fitting with the programs TVGP and SQUAW, 1% of the events

: +
remained ambiguous with E+~’ n T , and these were excluded.  Events

were accepted with a confidence level greater than 0,001 and a lifetime-

greater than one mean life, 0.81><10_10 sec, Thus, 13545 sigmas
were accepted with a mean length of 1,55 cm. The magnetic field,

known to better than 0,5%, had the mean value 18,7 kG.
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For each _evvént_ the known polai-izatioil four-vector
s = (P, 0) was preceséed in the“l_abora»tory for its lifetime with the

following equation:

ds B . a
po__ 1 . dp” X a g
dr 2 PuSe ar " m Fup TTT PP Fp) S
= p M5

where T is the proper time, p' is the four-morﬁentum, mp is the

. proton mass, and

0 H -H E
z y X
-H 0 E
2z X y
F o= H -H 0 E
af y x z
-E  -E -E 0 .
x y z

The .second term is dépendent 6n uz' and reduces to (Mze/mp) (PX&)
in the sigma rest frame. The firét.term is independent of Pbs and is

the contribution from the change in the sigma momentum de_scfibed by:

_ dp” _ Qe o.n n d|R|
AT - IV & Sl
ot Apl afpl
— dp — Qe 4 N
nEd gE "a;PaFa‘f—?f-d—r-
P

Here Q is the charge, +1, and the second terms come from the mo-

mentum loss due to ionization, Our metric is 8447 - g“. = - B, =
- g33_='1, :

For each event the‘finalvpolarization in the laboratory was
transforrﬁed‘ through the pfoduction center of mass into the sigma rest

frame at decay. A likelihood function was constructed from the proba-

vbilities 1+ qu( p.z) . ﬁ), where 1 is the decay proton direction in the

-
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sigma rest frame at dcciy

L ey =1L +aP(ey) + B)

The value of M5 was varied, giving a likelihood function with
a maximum af M5 =2.20%1.00 (see Fig. 1), The unit is e’ﬁ/Zmpc,
one Bohr nucléon mé.gnetoh. Likelihoods were also determined for
various lifetime intervals, and the results aré shown in Fig. 2, The -
value is in agreement with the value pi+ = Hp = 2,79 predicted by
SU,.

We acknowledge the continuing support of Professor Luis W.
Alvarez, We also wish to thank the 25-inch bubble chamber crew and

our scanners and measurers for their help.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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