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The analysic of the inelastic reactions

i o KY (a)
and
Kooy (b) Jine reversed

is a good test for high encrgy chenoacnological models.

In fect onc can see that reaction (b) which is the v-channel of (o) is

exotii in the direst chanel. Thercefore, according to dualily, the lead-
%

# *%
ing Reyge poles, K and K arc exchange degoncratce, In the frame-

vork of a pure Regge modcl, this implies in particular
P N 1 p

. ds
1) (dt),’l) (dt)(.)) *
ii) The polarization of the final hyperon is predicted te

be zera,
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Hone of this two predictions is verificd by exporiment.
The introduction of Regge cuts with a non flat Pomeron cnables us to dus-
cribe the experimental data without viclating the cxchange degcaeracy [11.
Ve shal) use the so-called Negge cut model with cexchangce degencrate poles
wvhich has been applicd successfully to clastic reactions, W, Ki and Bl
2] . In order to check tke coherence and the predictive power of this
model we shall borrew whenever it will be possible the values of the pa-
rascters used in [27,  ilowever we shall not assumc factorization expli-
citly, since we do not have enough rcactions to get significant informa-
tion on the vertex couplings.

1n section IT we give the paramctrizetica of the model for
the study of reactiong (a) and (b). For a detailled Formulation we refer
tile rcadeér to [2] {sec Footnote [31).
Finally in Scction 11 we prescnt the rosualts waicn are in good agrecont

with cxperiment and draw som2 conclusions in favor of this model.
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SECTION II H PARANETRISAT ION

In the framcwerk of the absorptive iedel we arce dealing with, the
helicity amplitudes have the fellowing fovm @
N = A PO S T

(2.1) Myt = Ruy(sit) v g hgy By * Reyl6)
vhere the index i o= a,b labels the reacticns.
Ro.y(s,t) ¢ the pole terms, R is real @1d R =R e_im"(t)
(1)t ame Bl By T Ty T )T :
The Amctions A(i)(s,t) represint the contribution of the Pascron
A(1) is the leading amplitude of the precess T - mf and contains -

3

formations about it.



In tho sams way A(b) is rolated to the clastic ¥ scattoring .
The cut terms (A % R)(i)(s,t) have been (mhanced by weltiplicotive fac-
tors A(i) , which take into account the dilfractive dissociations, We

use the following peratietrizatrion :

i) - The trajectory :

In the case of lincar approximation, the trajectory is complcetely determin-
* *¥*

ed by the masses of K and K N

Ve take 3

(2.2) o{t) = 0.8t + 0.35

ii) = The Regge amplitudes @

Ve reggeize in the direct channel following [4] ; thore is two iadepondont
helicity Regge amplitudes

(2.3) R (s,t) = g, (t) T(-e(t)) [1 +ge M) 04 yo(0)
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, e 1) = Y TTTE el T4y ime{E) s, yeft)
(2.4) R, _(s,1) g, (0 Jr -t Tl-e{0))D1 v ge 17s,)
vhoere t o=t for cos @ = 1.
<} s
The residues =+~ c»asen te be constent and we cel exhibit the isospin doe-

pendence of  g,,, by
AX

I 1y |
) = -~ (- . My,
(2.5) Syt = N(-)" ¢{=) <13n\3.I1I T >

<in lx Im

gitglamymg Ty 7

where T, I, g are the parity, the isospin aad the G pavity of the

exchanged particle respec tively. There are therefore five parameiers

z b A A
50 ’ Y++ y Y+>_ ) \++ 1 Y_'__

2 . .
Ve take Sc = 1 . Gev which was the value chosen in [2] . There now
remain Four free parameters ; this nuwnmber will be further redused as we

shall see.

iii) ~ The absorption functions ¢




[

A suitable form is :

P& . ' I SUEH
(2.6) A(i)(s,t) i) 5 cxp[a(i) + o p(log s 2)]L
vhere i

o is the slope of the Pomcron trajectory, vhose intorcept is

o?a)' and c?b) arc the asymptotic total cross sections of the
clastic reactions ™ and KV ;
a(a) and a(b) are rclated to the "geomctrical size" of the
Porieron,

Ths introduces five new parameters :

o

o %) %) 0 a) v, )t

Howcver these parameters arc comcctudwith reactions studied end well dos-
71/P.410
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crided in  [2] , it scans natural to usc the nuwnerical values alrcady ob-

tained, i.c.

O('P - 0.6 [Gc:v/c]_2

- = o(m) = 27.2m
U(a) = (2 = ] it
» = m(g«) o~ . "
o(b)‘ = o (X 2 17 mb

1.8 GUV—2

1

o~ -2
E!(.b) = 1, Gev

iv) - The absorption enbancement :

‘s n
s

. =
There arc two factors to be dc‘mrﬁuuéd, namely A and

to the hyperon (& or A) occuring in the final state.

A
A according

If one assunes



PP

factorization of the A factors. We shall sce that it is in fact very

difficult to maintain this factorization assumption.
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5)

i EBSULTS AND COMCILUSIONS

. (see references [5) ... [70)

i) - Réactions T = X¥

We have fitted the data of rel [5] on ﬂ+p+ - .!k.'+)3+ . The experinental

ise and in

data close to the forward direction given in {5] are very pro

agreement with those of [5] . It is then possible to detcrmine Yo, in

: a correct way and this allows us to reduce by onc the number of free para-
; .o . L _ .z £ . .
: mcters. Defining the ratio T = \’+ / Y++ ve are left with only two

frec parameters rL and 112 . In order to improve the fits it is however
s A—2a

nceceessary to modify a(a) slightly and to takc ah) ~ 1.5 (Crrv/c)

0 This value is satisfactory feor all the caleulations. In so far as the

N A A a s oA o Fo ee =N



arrrerditlal cross-sections (.C.5.) are concerned, one gets quitc good
agreement both for the encrgy dependance and the momentum transfert beha-
viour., In particular the "bI'eak'; at t ~ 0.5 is well reproduced. The
results obtaincd for the polarization are exccllont,

Imposing SU(2) [sce Formula (2.5)] one obtains

o - s o
g%(n‘fp - }("):‘,.’) = 2 g% {(np~x3)

which is well verified,

If we use the values of the paramcters so far determined teo
Fit the line roversed reactions ¥ - ng (8] [9] we get the dashed
curves, which are only satisfactory alt low cnergy. lowever Irving et al
{1071 uave suggested that one should ronornalize the high energy data by
a factor Q.66 ., In this case our Fit is quitc good,

Another way out consigts to drop the factorization hypothoe-

sis of the A’i) which was in [2] a viry crude assunption., Once then
{ R
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gets results represcuted by solid curves, which arce better.
Improved experimental results would be welcome to cut short

the dispute.

ii) ~ Reactions wi - KA [1‘1]:

Here the analysis is more Jifficult since tlie data are not precisc and
the difference betwecn (%?)(a) and (g—f)(b) is larger than in the casec
vhere the ¥ is produced. The edsential points aroe that one neads a
gregter ratio L vc«.ry-‘di flevent A factors for {a) auwd (b
reactions.

In a general way the agreeigent is less good than for the

reactions analyzed sn (i) . The structurc of the D.C.5. is well des-

cribed quelitatively and the polarizations obtained arc satisfactory.

iii) ~ Prcsentation of resultis :




PR,

et

e bl P el -

The nunerical values for the paraneters ave listed in Table I and cerrcs-—

ponding curves are given in Fig. 1 to Fig. 12 .

We must polnt out that

slight variations of the paramcters about the values chosen for presont-

ing the curves do not affect the quality of the fits very much, It fur-

thermore appearcd in the course of the computation that the Fits vere

only sensitive to variations on A(i) and r

TABLE 1 : Values of the Parameters

LT L TR LT T s

Y++ r A
! = KX 20. ~o67 1.12
—_ o 1.12 dashed
W - nZ 20, ~a07 curves
! 1.0 solid

curves

R

- 27, +1.2% 1.07
™ - A 27. +1.25 1.4
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iv) .- Conclusions :
¢

E3 ®
If we look at the SU(3) constraints for X - X couplings, the ratis

YLO / YA - l’_;.é%)ﬂ ]_ea;ds to F/D ~ - 4.9 for the noflip casc
and to F/D ~ + .44 for the spin {flip case. These two velves are cen-
patible with other evidence f12l.

In all the cases, the good agreemcnt obtained for the poleri-
zations tells us that the modcel produces recalistic phases.

Cur rosults are coinvineing for this medel if one considors
the small nuwmber of frec parameters used, It is clear that by adding pe-
rameters (in such a way as to describe non constant rusiducs, encrgy Ge-
pending abscrption, ... etc,). Une can qualitatively improve the Fits
which depe‘.;d any way on the oftwn questiommable normalisations of the
@(perimen;;s. The magnitude of the polarization and the structure of angu-

-

lar distribution do not depend of thesc questions.



From this point of view, we find our model satisfactory.

It is a pleasure to thank J. SOFFER for suggesting this work
and many fruitful discussions, I am grateful to 4, HORYL , H. NAVELET

and R. STGRA for their constant intercst. I wish also te thank

i J.H. DROUFEL and members of the Scrvice de Physique Théorique at Saclay

for their help in computing.
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