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ABSTRACT

We solve analytically for the 7% p-T Tx 'n ampli-
tudes in the region at 17.2 GeV/c and find two ac-
ceptable solutions. We discuss the extrapolation of s

| - and t channel amnplitudes to the 7% pole and conclude
{ that the former should be used for T  phase shift
ﬁ analyses.
©o
i It has been noted ' that an amplitude analysis of the reac-
tion ¢ "p-oT7 “w+*n (with S and P wave dipion production do-
minant) is possible under the assumption that exchanges with the
quantum numbers of the A4 can be neglected. Here we wish to
point out that a twofold ambiguity is inherent in such an analysis.
To see this, we express the observables in terms of ihe production
amplitudes (s, Py, P4 in the notation of Ref. 2) as follows |
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where R=1 for t channel quantities and R=t/(t-ty;,) for
s channel quantities. R accounts for the small -IX pole con-
tribution to s channel nucleon helicity non-flip amplitudes so
that- S, Py denote the nucleon flip amplitudes.
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From these six observables we can solve for the six quan-
tities |Po|, [P+l ¥ s=Is]/|Po], & ana A . 02‘0 do this we
reduce the equations to a cubic equation in x= P

~3R%x + RY(B43A) %2 + (BRYZ-RYZ-¥>2 -
;

’

~AB)Rac + (A¥E -RBY + 2R ¥io¥os Yis) = O

where A= oL+/G and B=6¢ +2s. In Fig. 1 we show the ampli-
tudes for the two allowed solutions as determined from the 17.2
GeV CERN-Munich 3 s channel density matrix elements in the £
mass region (790 <Mpeqn <850 MeV). The other solution is un=
physicalé POI <0. The physical solutions have similar values
of |Po|“, ©but solution 1 is characterized by |cos&#|~1 and
solution 2 by |cos A ~1. Only the relative sign of & and
DN can be determined from Eq. (13’ to (6) The values shown for
A for solution 2 correspond to sin >0 while, for solution
1, |cos@|~1 and so only A| is showvm. ¥ cosA is
remarkably constant in each solution. The more erratic behaviour
of s for solution 1 is mainly due to a sizeable g sin A
component.

Similar properties are found 2 when the analysis is repeated
in ‘20 MeV TN mass bins in the range 500 <Mxx <980 MeV.
Moreover, for both solutions, IPO , ¥s and A “suitably extra-
polated to the T exchange pole give TWTN phase shifts coan-
sistent with elastic unitarity. However, only solution 1 is
in agreement with the shape of the T Ow©® mass spectrun ob-
served 4 in the reaction 7% “p-— T°xOn.

For the 150 MeV mass bin about the £ , solution 1 appears
to have anomalously large average values of ]b and Xs’
This feature is understandable since, in this mass region, the
P wave phase suift is rapidly varying while the S wave is
approximately constant. Therefore, care must be taken in ex-
tracting WU phase shifts from large mass bins across which
the amplitudes are rapidly varying.

To investigate whether it is better to perform the phase
shift analysis in the s or t channel, we have analysed the
moments in both channels in the ‘mass region. In what fol-
lows, we study only solution 1 although the discussion applies
equally well to solution 2. If Py Wwere pure T pole ex-
change, we would expect

2.t
G = |5 ) 1=l (e)

to show an exponential decrease in t. PFrom Fig. 2, we sec that
this Fform is a. appreciably better descripiion in the € channel
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Figcure 1 : Results of an .S channel amplitude analysis

of the 17.2 Ge?V T p-» N TW'n data >, The curves are the
-

best fits <o {Pol vsiny an expouential Zorx of G o

o ; . . c | . 2 "

Eq. (8) in the interval 0.005<|t|<0.2 (GeV/c)“.
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Figure ~ 2 "t t dependence of t gllng, G of '
Fq. (8 ) as calculated from Pg and Pg of solution 1.
The line° are the best fits to an exgonentlal form of Gy

in the interval 0.005< Itl <0.2 GeV For comparison, the

t channel fit is shown as a dashed line on the s channel

plot.

ihan in the t channel. We do not comment on the anomaly at very
suall |t]|_ (|t] <0.005 GeV/c?) as it has been discussed by

W. Ngnner ‘. If “there were no unnatural parity contrlbu‘clonc
other than Tv exchange, then, extrapolating to t= /A we would
have
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as compared to the points S and T in Fig. 2. Here ‘X is the
s-t crossing angle. PFrom Eq. (9) and the point S, we would
expect T +to be at T'. The extrapolation of Gy is more
stable in the s +than in the t channel to changes of the t
interval fitted. For instance, if data in the range 0.005<<ltl
<0.1 GeV are used, then S, and consequently T!', .are un-
changed but T 1is raised to essentially T'. The difference
between T and T', which indicates the presence of non T
exchange contritutions to Py can be understood in terms of the
contamination of PLt arising from the destrugtive non T con-
tribution (C in the notation of Ref. 6) to P_Ss since:

(A A PN (10)

The, cxistence of C is necessary to explain the sign change in
Reggos near ____/%2. For small |t], sin® m (2/-%') /My
so the contamination in P{t increases rapidly with decreasing
Myx « The increase 6 of ¢ with decreasing Mayy further
enhances the T-T'!' discrepancy at low values of Myyg .
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