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Marshak and Messiahl have pointed qnt that if mesons are present
in both S and P states in the above reaction, then it is possible to
obtain, through interferénce, a large azimuthal asymmetry in the angu-
lar distribution, provided that a polarized prbt@n beam (or target) is
used, If a substantial aﬁcunt of such an asyméatry is indeed observed,
then  the relative amounts and phases of S and P waves can be estimated,
Carvalho, et 31,2 looked for:an asymmetry in meson production in the
course of examining possible asymmetric background in the geattering
from hydrogenvof 1139 Mev polari;ed protons. They obtained a null re=-
sult of Q » 0L ¢ ,06.

Following the Rochester technique,3 Chamberlain and caﬁworkersh
have obtained an external beam of 315 Mev protons from the Berkeley
cyclotron having & polarization® estimated to be | P| = |2<85>| = .73,
With this beam, we have made measurements of the left right asymmetry
of meson production in the plane perpendicular to the proton polarie
zation, using coincidence detection of the nmeson and deuteron, and a
liquid hydrogen target. Heasurements were made at incident proton

energies of 317 and 310 Hev, The results of the raw data are

R~L/R#L = 0,16 £ 0.03, and 0.23 t 0.0k at 317 and 310 Mev respectively, '

R and L refer to the direction of the produced meson, as seen by the
incident proton. (The polarized proton beam is produced by a "left!
scatter oh)

In the notation of Marshak and Messiah, R=L/R+l = PQ %_%igog = .
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Here, A + cos? 8 is the angular dependence of the differential cross
section in the C.Y¥, system for unpolérjzed protong, and Q is the inter-
esting quantity, involving the relative amplitudes and phases of the
transitions involved, It is apparent that the angular factor becomes
unity, independent of A, at 8 = 90°, However, measurements were made
at 69% because of meson energy loss in the target., We used A = 0,0
and O.E96 at- 17 and 310 Mev, respectively, to average the angular
factor, With |P| = 0.73 this gives |Q| = 0,37 t .06 and 0.,h2 ¢ ,07 at
317 and 310 Mev, respectively. Analysis? of the excitation function
shows that ¢ is expected to vary by less than ten percent betweeﬁ 310
and 317 Mev, so that we may conveniently combine these data to obtain
an average |Q| = 0.1 2 ,05 at an average proton energy of 31k Hev.
(FEp)em = 11.3 Mev.

‘ We satisfied ourselves as to the following points: (1) Uniformity
of counter sensitivity. (2) Insensitivity of counters to stray fields,
(3) Target and counter alignment, () Exclusion of p+p—>n* + p + n,
(5) Reproducibility during many interchanges of counter positions.

(6) As an overall check, the ex%eriment was repeated using the ordinary

"scattered” beam, which has Been shownlt to be unpolarized, The beam

energy was degraded with a Be absorber to correspond to the measursd

energy of the polarized beam. At 317 and 310 Mev, R-L/ReL =-0,02 & ,06

and 0.0k ¢ ,0L were obtained, respectively., These results have con-

vinced us that no hidden asyrmetries were present in ﬁha equipmént.

The average of the left and right measurements with the polarized beam

agreed with the results obtained with the unpolarized beam, and with

our previous m@asurements.é b
Rosenfeld! has compiled data on pion production from nucleons and

compared it with the phehomenological theory of Watson and Rrueckner,B
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In his notatidn, Q aﬂngch;q (QQ +|7c2)~1 sin (Y «T1), where

_'q,# Pyp/myc, and n ¢ is obtained by fitting the 90° (M) excitation

| fungtian data to hn doyg (909)/d L= ayg (y) + V)3 Y]c°2)- The

terms in»r) and V) 3 come from S and P mesong, respectively.

1 86

Sp and S, are the complex transition emplitudes giving p state meson

f:prodmetion_fram 180 and 192 protons, respectively, and 5y is the

' ampliiude-fur S state production from 3P1 protons, Our dataé yields

V)e‘- 0.62 & 16, With the measured Q, at V] = 0,41, this gives

| sta (Y ~Ty)| = 061 ¢ .10,
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