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ABSTRACT

On the basis of "b universality" hypo-
thesis, Regge behaviour and Su(3) symmetry,
we digscuss processes of the type O—%+—+O—%+
at backward angles when significant data are
available. Related annihilation processes by
line — reversal are also studied and duality
constraints are taken into account. On the

whole a satisfactory scheme seems to emcrge.
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INTRODUCTION

Detailed behaviour of two=body reactions at high energy, especially
folarization features, are difficult to explain in a coherent and systematic
way. Various modifications to standard Regge models are sometimes successful,
sometimes encounter strong difficulties. The situation is particularly confu—
sing for baryon exchanges. Very little is known on backward amplitudes;
analyses so far performed remain ambiguous and rather model dependent;
phenomenological tools as dispersion relations and fixed transfer finite
energy sum rules are less powerful in the backward direction than in the
forward one. Finally, the fact that different exchanged naturalities must
be present simultaneously by analyticity requirement and the fact that several
external quantum numbers can be generally exchanged, obscures the situation

still further.

Essentially, after the work of Harari 1), it has been realized that
amplitude spin properties may look simpler and more universal when studied
in terms of s channel dynamics. In this spirit, a lot of applications have
been recently made 2 , all of which.having in common the derivative relation

for s channel helicity amplitudes with net helicity flip m :

M, 58 = A, ® -¢)* jltm/v{o (s,¢) (1)

where Xm(s) is a function of s only. This relation is the direct conse-
quence of "b universality", i.e., for the exchange of a given set of quantum
numbers in the crossed channel, the existence of a universal profile f(s,b)
in the impact parameter plane from which profiles for all m are readily

obtained :

N

M (sb) = L £ (s,8) (2)

This relation with the further assdmption that there exists one helicity
amplitude that must be well described by a pure Regge pole exchange was proposed
as a systematic for the phenomenology of few—body reactions under the name of
Reggeometry 3). An encouraging analysis of some basic processes, including
N  backward scattering, has been performed, showing the ability for describing

with some consistency both forward and backward scattering.



In the present work we intend to understand if this conjecture,
together with duality prescriptions and SU(B) symuetry, is compatible with
existing data on meson-=baryon scattering at backward angles and annihilation

processes associated by line-reversal. Available data can be classified into

three important groups :

4)-17)

i) the three mN—Nm charge states where much information is available

with the line reversed counterpart 8 DpoT s

ii) those with exchanged trajectories similar to the previous ones @
KN -Ym; although available data are goor, this set is very interesting
9

allowing direct SU(S) comparisons H

iii) those with simple duality expectations because of exotic direct channel
K+p—+pK+ 8),10) exotic crossed channel : Ep-*K—K+ 8)
11)

diagrams : ﬁ-p—*AKO . Moreover, the large positive polarization

or duality

measured in this last process, together with new A and R measure-
ments at 5 GeV/c 12), provide strong information on the spin structure

of the amplitudes.

In order to obtain a description of all these data, we start by fixing
the exchange parametrization from the study of wN reactions. Then unitary
symmetry and duality are invoked to explain other reactions; we assume that
in a given multiplet, amplitudes corresponding to different exchanges are
scaled by the trajectory values : they remain the same, in shape and strength,
apart from SU(3) coefficients and unavoidable kinematical breaking effects.
Thus, from Na and A6 amplitudes, we are able to describe % and A
exchanges in K+p—->pK+ and ﬂ‘p-»AKO with a reasonable limited number of

parameters.

Let us emphasize that, in this scheme, the choice of the pure Regge
amplitude for N and A trajectories reverberates on other trajectories and
explains, in particular, the surprising breaking of line reversal relation
between K'p-pK' and Pp—K K' 8>. We suggest that this fact is a general
property of baryon exchanges having a non-flip amplitude (in the backward
direction) well approximated by a pure Regge form. The derivative rule (1)
applied to an exchange degenerate pair of trajectories led in all cases to the
fact that the "real" process has a lower cross-section than the "rotating"
one. We believe that the general compatibility here obtained, especially the
good agreement of this choice with detailed spin measurements in n_p—oAKo,

supports strongly this explanation.

A general presentation of the model is made in Section 2. Details are
given with data discussion reaction by reaction in Section 3, whereas final

comments and conclusions are collected in Section 4.



PRESENTATION OF THE MODEL

Pirst we describe our parametrization, then discuss how unitary symmetry
is applied and finally point out an interesting prediction on line reversed

processes K'p—-pkt and Tp— K K.

2.1 Parametrization of N and A exchanges

The derivative relation (1) allows to construct one amplitude from the
other once the amplitude of a pure Regge form is chosen5 i.e., the geometry

of the related exchange. We have already conjectured 3

that a peripheral
geometry should be associated to the Na trajectory and a central one to the
Aa; thus for both exchanges the s channel helicity amplitude, well approxi-—
mated by a pure Regge pole exchange, is the non-flip one (in the backward
direction)o In fact, this choice is quite unavoidable as will be explained

in Section 3.1. Consequently, let us start from an s channel non-spin flip

amplitude of the form :
. p— — 1
—irnt o () d(4)t 3

Mo =gl ] (% 8

where B_ is the residue, s 1is a scale factor and 3(u)==ao+a'u-v% the

linear trajectory.

By (1) the flip amplitude is straightforwardly deduced :

—ind(y X(9ri

/"\4 (s,u) -.-./;;\[«“-u ! [L"J (£)+r ¢ ( by (%)-in)] (3?;) (4)

where u is the limiting transfer value and B% may depend on the c.m.

energy sSe. Such a parametrization is far from a conventional Regge one. With

the choice :
. -1
¢ = G Lly(a)rh-iE]

a usual Regge pole behaviour is restored asymptotically, whereas a cut—like

contribution is controlled by the A parameter :
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In our it we have used a polynomial transfer dependence in the
*
residues Bo and B.,. A very convenient choice ), which has perhaps a
deeper significance than an "ad hoc" parametrization, consists in taking

Laguerre polynomials. Their derivative property :
ot

Lo == L, ) -

™ -

and functional relation

d+ oL+

L:(X) = L'n ‘Cx) - L (x) (8)

™M=

guarantee b universality term~by-term for each trajectory with the following

erxpangsion of the residues @
&
where X = o Lag (Si.;) (o(, )—ag (%)—;‘n)

]
G %. e Lh (~«X) (9)

i

for the real (rotating) part of the amplitude; (i==0,1) and c¢ are common

k
constants to all amplitudes. Effectively, Egs. (7) and (8) lead to :

Y

d [ e Ly o)) = ] Ly ¥

Finally, duality partners NV and NS of Na and Aé trajectories are
included by modifying residues as follows :
A’(‘ﬂ) hl(lk) N’('é;)

G; —» G (a4 e T)

where the upper sign corresponds to the real part of the amplitude, the lower

€N(A)

to the rotating phase cne and stands for the relative amount of N

to W (NB to Aé).

*) First suggested by G. Cohen-Tannoudji (private communication).



In our calculation the replacement of s by s=%/2 where £ is the
sum of squared external masses, has been made in order to fake into acccunt
s=t symmetry. This replacement will turn out to be quite important in
K+p~->pK+ where an asymptotic parametrization is expected to work down to

rather low energy and where intercepts of dominant trajectories are very low.

2.2 Generation of other cxchanges

In order to extend our N and A amplitudes to other processes, we
apply SU(B) constraints to residues and trajectories : first we assume
that in a given multiplet the same helicity amplitude is well approximated
by a naive Regge formula. Note that this does not induce the same geometry
to the different members of the multiplet since strong kinematical SU(B)
breakings are expected from mass differences. For instance, the ilumpact pars-—
meter profile of IHIMO corresponding to the Za trajectory is compared with
the Na one at 6 GeV/c in Fig. la. Whereas the latter displays a rather
peripheral structure, a central one is obtained for the Za trajectory, this

strong change coming only from the difference between intercepts (cf., Table I):

Unitary symmetry is also invoked as a first reasonable guess of the
relative strength couplings, going from one reaction to another. The transfer
dependence induced by Tlaguerre polynomials is taken as invariant as well as
the flip/non-flip ratio. Symmetry breaking effects are allowed by considering
different scale factors S, and A parameteis which simulate cut contributions.
Finally, the conjectured symmetry is imposed at u=0 on the residues in

the following way :
[~
/ / °
S
G}O - C: Gb (';f ) (10)

where the intercept aé of the new trajectory has been replaced by the one

of the initial trajectory (N or A) 1in order to preserve the energy depend—
ence given by Chew-Frautschi plots. The combined SU(B) Clebsch~-Gordan
coefficients and isospin factors C are given with corresponding exchange in

Table II for reactions of interest.

*¥) Where and how the comparison must be made is not known, thus involving
some unavoidable arbitrariness.



Duality is =& necessary part of our analysis : an exchange degeneracy
scheme must be prescribed such that Regge pole-like contributions possess a
real phase in the exotic scattering K+p-~>pK+ and a rotating one in the
associated production n-p—+AKO, since then duality diagrams predict ex-

change degeneracy of resonances in Kop-+n+A. Evidence for this has been

1

carefully discussed 3)0 We are aware that duality requirements and SU(B)
constraints, in general, are incompatible for baryonic trajectories: even
without +t channel duality constraints, no unique scheme seems to emerge 14).

However, for the two reactions considered here, some consistency may be

obtained with the following prescriptions :

i) exchange degeneracy of trajectories between particles of alternating

parity [i.ea, (a,y) and (B,é) respectiveli];

ii) a value of the octet—-octet mixing parameter F=0.25; this value is
compatible with experimental information on RN-Y¥nm reactions, and
also explains why no indication of backward peak in K p—An  is

observed 9);

iii) I\Y is a pure SU(B) singlet, in agreement with the observation that,
if some mixing between the A(1690) octet and the A(1520) singlet is

known, the mixing angle is small 15); X& and ZB are members of an
octet as well as Aa’ whereas 26 is assigned to a decuplet. TLastly,
15)

for ZY two opposite mixing possibilities exist according to whether
the %’ state is at 1580 or 1665 MeV. The Zy(1580)’ the nearest of
the Za trajectory : =0.75 + 0.9u 1is classified as predominantly in

a decuplet and we finally choose a (zi,zlo) exchange degeneracy.

10) 10)

. 8 8
Thus pairs (Za,Z and (ZB,Z6

phase : (1+e_ina)+(1—e‘1"a) would contribute as : (1+e—ina)-(1—e—i"a) in

entering K+p—+pK+ with a real

= ) 1

m p—aAKO, in agreement with duality. Moreover, if the (AS,AY) pair is real
in K+p—*pK+, the singlet assignment and the octet parameter value F=0.25
ensure that this contribution is of a rotating phase type in ﬂ+p—+K+Z+ and

ﬂ-p—9K+Z—, in agreement with duality diagrams.

We must stress that a detailed and rigorous study of a baryon exchange
degenerate scheme incorporating unitary symmetry is probably far beyond our
actual knowldege, both theoretical and experimental, and it is not the aim of
this work. Prescribing duality conditions which seem to be very natural, we
want only to obtain from SU(B) reasonable restrictions on strength couplings,

compatible with these duality constraints.



2.,% Line reversal prediction involving exchange degeneracy

An interesting prediction is implicitly contained in our parametrization.
Taking an exact exchange degeneracy scheme for the non=-flip amplitude and the
pure Regge part of the flip one, we find in general for an exchange degenerate

pair of trajectories, independently of parameter values :

Z

M, (real 2
d (res) : 7 </, (11)
My Crob) logtC£) +7°

i
-
{

The equality of cross—sections, expected from exact duality, 1is broken by the

non-Regge part of the flip amplitude in such a way that the "real" process will

have a smaller cross—section than the "rotating" one. For asymptotic energies

equality will be restored, but at presently available data, for which log(s/so)
is of the same order of magnitude as T, the derivative relation combined with

a strong dual hypothesis, leads to opposite predictions in the forward 16) and

vackward directions. The reason is that flip and non-flip amplitudes exchange

their roles (a pure Regge flip amplitude is certainly a good approximation for
the p pole), whereas the derivative relation remains the same. The propen—
sity of real §rocesses to have a bigger cross—section than the rotating one is
well known 17 for meson exchanges, but the reverse for baryonic trajectories
is a new and interesting prediction based on "b universality" hypothesis and

the choice of a pure Regge non—flip amplitude.

As mentioned in the Introduction, a nice confirmation of this fact is
given by the reactions K+p—-)pK+ and Bp—+K—K+. As the comparison should be
made at the same c.m. energy, some recipe is necessary to scale data at exactly
the same value, lacking a measurement at convenient energy, thus introducing
some ambiguity. However, the experiment of Eide et al. 8 shows clearly that
the reversed line process ("rotating phase" type) is greater than the direct
one ("real type"). Moreover, as all data points come from the same experiment,
normalization discrepancies cannot be blamed for this effect. 1In these reactions
three trajectory doublets are exchanged, and might obscure our prediction.
However, given the small Za—Aa trajectory splitting and the SU(3) estimate

of the weakness of the 26_25

contribution, a unigue phase must dominate the

annihilation process.

Anticipating on the next section, and in order to illustrate this pre-
diction, our results are shown on Fig. 2 for s=11.307 GeVZ. Phase space and

statistical factors have been taken into account by comparing (dc/dt)(ipﬁK-K+)
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where qu (qﬁp) is the Kp (Pp) c.m. momentum. A remark concerns the first
measured forward point at =-0.3%5 (GeV/c)2 of -f)p—->K—K+ ¢ our breaking of

line reversal predicts equality of cross—sections; confirmatioa of this
tendency would suggest a breaking mechanism in the non-flip amplitude also

and/or a quite strong contribution of the 26—25 pair.

Evidently, further tests would be desirable, besides the processes just
mentioned, other connected reactions involving exchange degeneracy would be
obtained from deuteron target experiments : 5d—+n—p and ﬂ+d—9pp. They are

governed by N exchanges only, with the prediction :

o (Fd =) > « (ntd > pp)

COMPARISON WITH EXPERIMENT

3,1 wN scattering

First we extract N and A amplitudes from the ©N study. The essen—
3)

tial difference with our previous work comes from the introduction of duality

partners NY and NB of Na and AG’ respectively. Of course, only the Aé
contributes to n—p scattering due to isospin. For the (Aé’NB) exchanges, a
factor simulating a non—compensation mechanism is added : G§“4u+0.5 and

corresponds to the change of sign of the m™p polarization at 6 GeV/c 6).

Let us discuss the choice of the geometry. The N trajectory must
dominate o+ *). Two essential characteristics of theseaoross-sections :  no
turn-over in the very backward direction and a pronounced dip at the first
nonsense value of the Na trajectory, forbid a flip amplitude of pure Regge
pole type and the relation (1) for the non-flip one; with such a choice, the
flip amplitude would be dominant in order to reproduce the dip (since the non-
sense zero would be washed out by integration in the non-flip amplitude), but
a strong turn-over would be predicted near u—um=() in clear contradiction

with data. For the I=% exchange, the situation is more confusing : although

isospin isolates it in ™ p—pm , we have verified that both polarizations at

*) The indices +,—-,0 denote observables of respectively n+p—>pn+, mp—
- pr— and Tt p-nn® (CEX).
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6 GeV/c 6) and differential cross—sections 4)

may be equally well reproduced
by a pure Regge parametrization in the non-~flip or in the flip amplitude.
However, a clear test is given by the five pieces of information available
at 6 GeV/e (P",P7,0%,07,07) : a simple Regge behaviour for the Ay tra~
jectory in the M1 amplitude leads to unsuccessful results. In fact, the
two polarizations fix the sign of the flip, no-flip ratio of the dominant

contributions Na and A Then the relative sign of the non-flip N and

5
A amplitudes must be such that the combinations (2N+A)/3 and Vﬁ/B(N—A)

corresponding to ﬂ+p and CEX processes, respectively, reproduce correctly
the cross—section behaviour in the very backward direction. Finally, higher

transfer dependence of o+, P+ and oo are predicted. The result is an

inability to reproduce correctly both Pt and 180o o+, co : with an equi-
valent X2 to those of the presented solution for o+, oo, o and P, the
P+ polarization exhibits a maximum at ux~-0.54 (GeV/c)2 of order —10%, in
strong disagreement with data 7).

By contrast, our final result gives the correct answer, as can be seen
from Figs. 3-6. Values of parameters are given in Table I and deserve some

comments.

i) Note the rapid convergence of the Laguerre expansion.

ii) Data reject a NY contribution (N 2% only !) as it could be easily
guessed; this trajectory induces a breaking of the Regge positive
signature phase and ReMﬂ is no longer zero at u~=0.15 (GeV/c)2;
the dip at this point, a well-known difficulty of this data set, would
not be described by this model with a sizeable NY contribution

(comparatively to Na)'

iii) On the contrary, the N contribution is welcome.

B

On the whole, a noticéable improvement with respect to our previous fit
is obtained, especially for large transfers and for the structure of the CEX
process (in fact a 30% amelioration of the Xz). Discrepancies remain in the
dip region : the c+ structure is not sufficiently deep and the CEX one is
poorly described at 6 GeV/c, reaching its minimum too soon it rises too quickly
to the secondary maximum, a kind of difficulty also encountered by conventional
Regge cut models 18).

Predictions of the 5.0 and 6.2 GeV/c Bp-*ﬂ-ﬂ+ data 8) are shown on
Fig. 5b. By kinematical effect, the transfer extremum is appreciably displaced
towards negative values in this annihilation process (for instance, um==0.072

==0,079 in NN-mm at 5 GeV/c) and the backward peak is

in 7©N-Nm, ‘tm—
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suppressed in the crossing since the more the energy is weak, the more the dip

is near the boundary 1limit of the line reversed process. Hence a differential

cross-section having its major peak at a high value of transverse momentum is

predicted. Such an extraordinary structure has Xet been observed at 2.3 GeV/c 19l
and has not been measured for

Py S 3 GeV/c. An

explanation of these data using a background term based on a quark re-arrangement

process, has been proposed 21). Our parametrization is not expected to be valid

At 3 and 4 GeV/o, the expected dip disappears 20

higher energies. Low energy effects can be important for

at low energies and cannot evidently explain the dip disappearance. However,
the good agreement obtained for higher energies confirms the validity of our

(N,A) interference.

3,2 RKN—-Ym processes

SU(B) coupling predictions for N and A exchanges may be tested on

9) that reactions X p —

RN —-Y¥n backward scattering data. It has been shown
ar® ana K p-3s nT are roughly consistent with an F parameter ranging from
0.2 to 0.5. As with the value F=0.25, our calculations bring nothing really
new and confirm only the compatibility of this value with existing data, we

shall not discuss them further.

3.3 K p—pk'

Now consider the processes governed by strange trajectories. Their
amplitudes are obtained from the Na and A6 ones by applying SU(B), with
F=0.25, 1in the form stated by Eg. (9), except for symmetry breaking effects
attributed to scale factors S, and simulating cut parameters A; thus,
except for those parameters, values of which are given in Table I, and obvious
mass differences, the amplitude structures are directly deduced from the mlN
fit and duality requirements. For the 2 trajectories, the (u+0.5) factor

6

of the Aé contribution has been transposed as (az+0.5) in the 26 ampli-—

tudes as it is convenient for a sense-~nonsense factor.

Although backward data on K induced reactions are rather sparse and
in spite of the lack of polarization measurements at high energy, the study of
backward K+p—+pK+ scattering and its line reversed companion -5p—->K—K+ is
meaningful. As already emphasized, the line reversal breaking observed at
5 GeV/c is predicted correctly. Moreover, measurements 22) of the KL—eKS
regeneration process at 180O allows an explicit comparison of A and %

exchanges, this last reaction proceeding only via ¥ exchanges. Finally, the
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fact that K+p polarization at low energies is known to be at least positive
must be taken into account since duality suggests that high energy amplitudes
should work adequately at quite low energies. For these reasons and although
a priori three doublets of trajectories (ZG’ZV)’ (28,26) and <Aa’Ay> are

involved in this analysis, a consistent picture must emerge when all data are

considered.

We have fitted the annihilation and scattering data 8)’1O>

simultaneously
with the six symmetry breaking parameters given in Table I. [ﬁote that <ZB’26)
contribution is of very secondary importance : a four-parameter fit would give
equivalent results;] The K+p polarization and the KLp-*KSp differential
cross—sections are predicted. A satisfactory over—all agreement is obtained :
the line reversal process is quantitatively well described (Fig. 7b), whereas
elastic polarizations are consistent with low energy data and cross—sections

of regeneration process at 180O compare gquite favourably with experiment, as

shown in Figs. 8a and 8b.

Lastly, the importance of SU(3) constraints is illustrated on Fig. Ta
at 5 GeV/c where a discrepancy exists near u~0; a solution obtained by

releasing the 26 coupling is given (dashed line).

Figure 9 represents our results at all available energies. Two solutions
have been investigated. In the first one (solution I), a residue with a factor
ay+0.5 1is considered for the (26,25) amplitudes, since sense—nonsense factors
should be the same for all trajectories within a given multiplet. This para-
metrization (dot—dashed lines at 5 GeV/o) has trouble in fitting exactly the
observable behaviour at 1argevtransfer :  the energy dependence (not depicted)
is correctly given, but the break of the cross—section and the polarization
minimum around um—u“10.7 (GeV/c)2 are not explained.

On the other hand, considering the factor u+0.5 of the A6 amplitudes
as an effective transfer dependence of residues, we directly extrapolate this
factor to the I contribution. The results (solution IT : solid curves) are

&
in fair agreement with energy and transfer dependence of cross=sections (except

at P,y ;
around um—u;=007 GeV/c“. Concerning the spin parameters R, P and A, it

=4 GeV/c), especially with the break clearly observed at all energies

should be noted that, not only the big polarization at low transfer, but also
the minimum at um-uﬂJO.7 (GeV/c)2 are reproduced, as well as the positive
bump of the A parameter in the same transfer domain. A negative value of

R is obtained.
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It is interesting to see how observables are built up from the contri-
butions of the two sets of exchanges. Dashed lines on Fige. 9 represent
the zay contribution to differential crossesection and polarization at

6.2 GeV/c. The break is attributed by our parametrization to the ampli-

266
tudes and thus, should be perhaps related to a similar structure present in

ﬁ-p—*pﬂ— at large u (cf., Fig. 3). The polarization minimum is provided by
the same contribution since a null polarization at um-U”“—O.6 GeV2 is given

by the residue factor.

Although a rough agreement is obtained with the‘first solution, the
correlation between amplitude zeros imposed by unitary symmetry via the A6
sense-nonsense factor, is not verified by mN—-KA data. Conversely, one
cannot expect to learn very much about 26 exchanges from the "ad hoc" para-
metrization described above. However, some lesson can be obtained from an
impact parameter analysis : the profile functions corresponding to these.two
solutions, depicted on Fig. 1b together with the A6 one, are quite different.
The first possibility (factor az+0.5) exhibits an important peripheral part
whereas solution II has a pronounced central character, more similar to the
A& one., This must be contrasted with the clear change of geometry observed
between Na and Za trajectories. Therefore, we conclude that if this
change is convenient for Ea exchanges, the conservation of geometry seems to

be more adequate for & trajectories.

Before concluding, let us remark that our explanation of polarization
observables, depending strongly on cut effects, is gompletely different from
24

the interesting suggestion of Schmid and Storrow s, where such contributions

are completely neglected.

CONCLUSIONS

These exploratory fits, incorporating duality constraints show at least
an over-—all agreement of backward data with the derivative relation (1) and
with SU(B) residue prescriptions. Kayser and Hayot 25) observed that angular
distributions of K+p—->pK+ and ﬂ+p—->pn+ can be generated one from another
using exact SU(3) symmetry. We confirm this result and, moreover, have
observed that n—p—*AKO is also compatible with a universal F parameter
value 0.25. Cut effects induced by the derivative relation in flip amplitudes
are quite important but are able to explain spin parameters and line reversal

processes in a consistent waye.
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Among works having gone into relating various s channel helicity

amplitudes by the derivative relation, most of them incorporate a pure Regge

pole behaviour in some amplitude 3)’16)’26)

have been done recently 2). Altoge#er, these studies are quite encouraging.

, Wwhereas model independent tests

Barger and Phillips 16) have underlined conflicts with some structures of the
forward ﬁ-p—éﬂon reaction. As we have emphasized, our description of TN
backward scattering remains not completely correct. In fact, the pure pole
assumption is probably an oversimplification of the underlying physics 2) but
remains an interesting working hypothesis. This analysis gives another con—
firmation of the validity of such an approach and, we hope, will renew interest

for backward scattering phenomenology.

While finishing this work, we received new restlts on co from 2.6 to
8 GeV/c 27) where the dip structure is much less pronounced and is displayed
in the vicinity of u~-=0.3 (GeV/c)z. This strong discrepancy between different
measurements seems to come from the rieglect of radiative corrections by pre—
vious authors. The study of these new data, together with previous results on
other mN processes, may. be meaningless since these effects could be also
Ymportant in these reactions 28). However, assuming that o and c+ would
not be strongly affected by these corrections, we have studied the new N
data set at 6 GeV/c. The filling of the Go dip is obtained with a strong
N contribution (6NﬁJ1.O). Other parameters are not drastically changed and

p

essential results remain the same.
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TABLE T :
p a r a m t e r S
reaction exchanges
%o & e ol | GqCo | GO | &G
Na 0.86 11.6 0.018 | 0.37 -326.2 31.2 -15.
N — Nt
A6 2.3% Te 0.5 0.73% 17.2 -1.3 1.
Acy 0.24 15. 1 trajectories
Na -0.34 + 0.95u
26 009 —3-3 1
A6 u
sol. I 0.37 ~-11.8 -1
Zy Ayt =0.68 + 0.95u
sol.II 0.314 -8.7 -1
N - KA z -0.75 + 0.9 u
sol. I 0.25 1.47 } =1 o
26 26 -0.% + 0.9 u
sol.II 2.15 -15. ~1
TABLE IT :
e c h a n g e S
reaction
decuplet octet singlet
T p - pm A1O
T p — pm % A1O % N8
Tp - °n - Mg A10 [E N8
3 3
—~ 0 1 8
Kp— TA W-B-(ZFH)N
Kp-m&on 10
Kp - 'y % a10 %(23‘—1 )n®
- 0 1 10 4 - 8
np - KON Te by -3-%(1- )(2F=1)%
K*p - K'p ; 210 2 (2P=1 )25% 4 5(2r41)°A° A
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FIGURE CAPTIONS

Figure 1 @ Harkel transforms of the imaginary part of the a) Na and Xa’
b) A6 and 26’ non—-flip amplitudes in arbitrary units versus
impact parameter in fm. The two profiles of the 26 trajectory

correspond to the two solutions described in the text (solution I:

dot—dashed line; solution II: dashed 1ine).

Pigure 2 : Tp—K K (full circles) compared with K'p-pk" (open circles)
at the same centre—of-mass energy : 11.307 GeV2 [bata from

Ref. 8)].

Figure : Differential cross—sections for ﬂ—p-+pﬂ— at 5.91, 9.85 and
72.7% GeV/c [hata from Ref. 4E] and polarization at 6 GeV/c
[:data from Ref. 6)__].

Figure 4 = Differential cross—sections for 1'r+p—->pn+ at 5.91, 9.85 and
1%.7% GeV/c [hata from Ref. 4i] and polarization at 6 GeV/c
[data from Ref. 7ﬂ.

Figure 5 @ a) Differential cross—sections for ﬂ+p-*pﬁ+ at 180° plotted
as function of lab. momentum [hata from Ref. 293.
b) Arminilation process with ™  forward at 5 and 6.2 GeV/c

[data from Ref. 8)___].

Differential cross—sections for ﬂ—p—+ﬂon at 5.9 and 10.1

GeV/c [ﬁata from Ref. SH.

®
~—

Figure 6 @

b) Momentum dependence of the ﬂ—p-+ﬂon differential cross—
gsection at 180° [hata from Ref. 30) (straight lines) and
Ref. 31) (full circles)].

Figure 7 &) Differential cross—sections for K+p—+pK+ at 3.55 GeV/c
[Ref. 10a)], 5 GeV/c [Ref. 8]] and at 5.2 and 7.0 GeV/c
[Ret. 10b)].
b) Annihilation process with K  forward, at 5 and 6.2 GeV/c
[:data from Ref. SD.

Figure 8 : a) Momentum dependence of KN—NK differentisl cross-sections
at 180° [figure from Ref. 222.

b) K+p-->pK+ polarizations with our predictions [ﬁata from

Ref. 23)].



Figure 9 3
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Differential cross-sections for w p—AK® (left-hand side) at

2 GeV/c [Ref. 32)] 4 and 6.2 GeV/c [Ref. 11)] and at 5 GeV/c
[Bef. 12{]. Right-hand side : momentum dependence at 180° of
do/du [hata from Refs. 11) and 12i] and spin parameters at

5 GeV/c [Ref. 12)] together with polarizations at 4 and 6.2 GeV/c
[ﬁef. 112]. So0lid curves are Solution II (see text), dashed
lines at 6.2 GeV/c show the Zdy contribution only, and dot-

dashed lines at 5 GeV/c represent Solution I.
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