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NUCLEON POLARIZATION IN THE REACTION JT P -=>hiT ‘I’
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Preliminary results from a high statistics
nensureﬁents (1M events) of the reaction
JUP=nR" on a polarized target at 17.2 GeV
show unexpected strong nucisocn pnlarization
effacts which must be atiributed to amplitudes

corresponding to Aiexehnnge. The evidenoe 1s
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Fig.l. Mass dependence ¢f Unnormalized moments
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shown in fig.l, where the helicity zero moments
of angular distribution for loo% transversely
polarized protons are given as function of

the mass of the pion pair. Small four momentum
transfer to the nucleons (0,01 </!(<0.2 6ev?) has

been seleoted., The apherical harmonios \Q} are



expressed in the T channel (or Gottfried-Jaokson)
angles of the ST, \/ is the angle batween the
normale to the production plane (f:;n "ﬁ&eam)

and the (transveras) polarisation direction of
the target. There is a preliminary uncertainty
of 25% between the polarisation dependent mo-
ments <ccv_\wKern>obninod in this experipent and
the polarisation 4ndependent moments < Re Y L,>
taken from the hydrogen oxporinnt/l/.

Supprising is the large size of the polari-
sation dependent moments in this t-range which
was supposed to be dominated by one pion exohange
and should therefore show little or no nusleon
polarieation effect, For the left{-rigl.-asymmetry

which 1s given by the ratio of the moments
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Fig.2. t-depondogoe of
Cross section -'i and norsalised moments
NS> and <o WyE >
for the p-wass region ',71. ""n.r‘
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onc obtains 0,35 in the
P wmuss region.

The ocourence of <cosy Ke Yo moments re-
quires the simultaunsous presevune of nuoleon
spin f11p and nonflip amplituvdes for equal natu-
rality of the exchange. The moment < isy Y. »

for example is given by the interference of the
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(unnatural) S wave and P wave helicity rero
amplitudes (assuwing absence of D and higher
waves) with different nucleon spin f£1ip.
[&<ccosy !,,'> =Im(ne e g fo) § S, venftepl
The corresponding moments Re<Y,.> oombine flip
with £11p and nonflip amplitudes

The < Cos Rt’\!,:)-o-onts resemble (with opposite
sign) the <Re Y, > moments in the low t region
where natural parity exohange is small. Earlier
investigations of the demnsity matrix /2/ showed
the vanishing of one unnatural eigenvalue in the
P mass region. This in turn gives a relation bet-
ween nonflip and f1ip amplitudes n:=({ with the
oomplex eonstant ¢ independent of spin and helisi~
ty of the jU -~pair system. One then obtains a
constant ratlo

2 <cosy Re Yo > _&21Ime
R ety “ioTen

for all moments or moments ocombinations whioh
oontain only unnatural parity exchange amplitudes,
The relation seems to work in the limited region
where it be has been tested. R decreases with m
and bas no strong variation with t in the p mass
region. The wmicisum nonflip amplitude 1is obdb-
tained dy assuming o pure imaginary. In the mass
region this assumption helds to f‘;-exohnngo (un~
natural parity exobange nucleon spin nonflip)
amplitude of roughly 20% of the corresponding
£14ip amplitudes.

Amplitude analysis

A model independent determination of nucleon
spin flip and nonflip amplitudes is not possidble
from this experiment sinoce the polarirvation of
the recoiling neutrons is not measured. One can
however determine two sets of "transversity"
amplitudes g and h corresponding to & polarizati-

ou of the neutron perpendioular to the produotion

VMo L tpte oY) pMe L e n
plase | (e m (0o f5) Wiz i) g ﬁm’nﬂ)’
h”a\,i,-\__'w"’t i) , n and £-nonflip, flip, in-

deos N, u- natural, unnatural parity exohange. The
relative phase between the set of g and the

set of h - amplitudes remains unmeasurabdle,



Up to the p mass region where only s and
waves have to be considered 14 real quantities
(8 amplitudes and 6 relative phases) are dster-
mined by 15 moments (© <Re Y,,f,>.)6<d$t( N Y'“:/\
and 3450y jm Y,,:)-Olents) giving one oonstraint
Suitable combination of the moments allows a
splitting of the set of 15 equations into 4
subsets whioh oan be solved analytioally. The
analysis has been performed in thef) mass region
(+71<m< .83) for several bins in t. The analy-

tioal solution were taken as starting values for

of the moments by adding Ai and /-\;_exchnnge to the
"poor man S absorhtion'nodel/J"’/. The amplitudes
are normalised so that the squares entsr with
equal weight in the oross seotion.

Without the presence of nonflip amplitudes g
and corresponding b amplitude would have the
same magnitude. A lower limit for the nonflip
amplitude i3 given by relation

Nt >11g1-ThIANS

The knowledge of the transversity amplitudes
allows & determination of the intensity

"n1? «t.}\‘l:lglzﬁhl"

N
h lization to satisfy the constraint.
® 1 sinimalisati ° ' for each partial wave separately (fig.4) and

In most cases only ons unigue result for the

il Intensity of s-wave Intensity of P.. ° %
magnitude of the amplitudes was obtained. The ) Iq,t’tlh:l’y;:t:n‘l'ﬂf.l' la‘,:'om..ﬂy: Mu"v:c;:“,,
question of phase ambiguities 1s still under N

! k]
inveatigation.

The solutions for the transveroity amplitudes i
, 004
of the S-wave l95 ,l’!',{), the helicity rero PC, - Y
wave ( go ,ha - the helicity one unnatural pari- ] I
o b
ty exohange [ - wave (gb(lhu) and the natural 'h“* } { -
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Fig.4. Intensities of the partial waves calculated
. . from the transversity amplitudes.

therefors a exact splitting of the oross ssotion

AR " S P ra e into natural and unnatural parity exchange contri-
,,j o butions.
- .
N o ! Conclusions
o4
1
L MR T A mama e The strong nuoleon polaritation effeot found in
SOAT(T) ey SQRTIT) GeV

8 kinematio region which was suppossd to be domi~

Fig.3. t-dependence of "nucleon transversity” nated by one pion exohange was completely unex-

amplitudes in the p-mass region (.71< Myp<.83). pected. If 1t is due to the exohange of an addi-

€29



tional particle this object has the auvantvm num-
ber of the fli . Possibly it can also he explaned-
similarity to the helicity one moments 1in ene
pion exchange ~ by firal state interaction. The
problem is of particular interest far TT scat-
tering as A,exohange has been assumed to be
absent 4in all itt phase hift analysis. A conti-
nuation of the unfinished analysis will hopefully

clarify the situation.
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PARALLEL SESSION ON BARYON SPECTROSCOPY

RESONANCES AND RESONANCE PARAMETERS FROM
AJLN PARTTATL WAVE ANATYSIS BETWEERN 0.8 AND
2.0 GeV/e
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Phenomenological models of baryon structure
have been studied with increasing interest in
recent years, The SU(6)x0(3) harmonio oscillator
model proposed by Greenberg, and its relativis-
t10/2/ and diquark/J/ variations, have had
notahle suacess in reoroducing the observed
baryon mass spectrnm. More recent davelopments
such as the "duval string"/A/ and "bag"/5/ mo-
dels of baryons have again focused attention
on the spectrum of baryon resonances.

The primary source of information to test
such models comes from vartial wave analyses.
Fordistioguishing amnng mndels, resonances on
non-leading trajeotonries are of oritical im-
portanes. It i3 bard to study such resonances,
becsnse they ocour in partial waves which have
low statistical weights and which are strongly
affected by pbase ambiguities. They also have
small inelasticities and tend to overlap.For
the unbilased determination of resonances in
low partial waves, accurate data and sophisti-
cated partial wave analysis methods are neces-
sary.

W8 bave apalyzed amalgamated pion proton
scattaering data at 26 momenta in the range
0.8 £ Re< 2.0 0rV/0 using the acoelerated con-
vergense expansion (ACE) method, in which
bigher partial waves are not reauired to va-
nish, but are determined by particle exchange
processes and by extrapolation from lower par-
tial waves, Dispersion relations along curves
which lie within the physioal region for scat-
tering were used to remove ambiguities and to

generate predjotaed amplitudes at each energy.



