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1) 

SEOYÏ.G:! I : TKTKOJXIOTXON 

The onal.yr. is of t h e i n e l a s t i c r e a c t i o n ; . 

TIN - KY ( a ) 

and 

KK -* TTY (b) l i n e r e v e r s e d 

i s a good t e s t for- h i g h e n e r g y phcnoi i i cno log ica l m o d e l s . 

In f a c t one can s e e tha t , r e a c t i o n (b ) which i s t h e « - c h a n n e l of ( a ) i s 

e x o t i c i n t h e d i r e c t c h a n n e l . T h e r e f o r e , a c c o r d i n g t o d u a l i t y , t h e l e a d 
's •» fl

i n g Regge p o l e s , JC and K a r e exchange d e g e n e r a t e . In t h e f r a m e -

v/ork of a p u r e lîegge m o d e l , t h i s i m p l i e s i n p a r t i c u l a r 

*> W ( a ) ' l'dV(b) 
i i ) The po l a r i za t i on of the f i n a l hyperon i s predic ted to 

be zero . 
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Hone of t h i s tvro p red ic t ions i s ver i f ied by experiment. 

The int roduct ion of Kegge c i t s with a non f l a t Pomeron enables us to des 

c r ibe the experimental data v.'ithout v io l a t ing the exchange degeneracy [l]< 

We shall use the GO-called P.egge cut .model with exchange degenerate poles 

which lias been applied successful ly to e l a s t i c r e a c t i o n s , "UN , Kw and I-;i,T 

[ s ] , In order to check the coherence and the p red i c t i ve power of t h i s 

model we sha l l borrow whenever i t wi l l he poss ib le the valuer, of the pa

rameters used in [ 2 ] , h'owever v/e sha l l not assume f ac to r i za t i on exp l i 

c i t l y , s ince we do not have enough reac t ions to get s ign i f i can t informa

t ion on the vertex couplings. 

In sect ion I I we give the; parametr izat icn of the model i'or 

the study of r eac t ions (a) and (b ) . For a d e t a i n e d formulation we re fe r 

the reader to [2] (see footnote [ 3 ] ) . 

F ina l ly in Section I I I we present the r e s u l t s which are in good agree:lout" 

with experiment and draw some conclusion'; in favor of t h i s 1:10Jel, 

7l/P.'i10 



a) 

SECTION I I : rARAHETRISATION 

In the frasevor-Jc of the absorptive model \.v are dealing v i t h , The 

h c l i c i t y amplitudes have the following form : 

(2.1) 4£ ( i ) ( s . t ) « K ( i)(=.0 + h '\i) &(i) * E ( i )^ . t ) 

where the index i == a,b l abe l s the react ions* 

R , . - , ( s , t ) are the pole terms, Rr. •. i s r e a l said R^. -. = K / . i e ' ~^ ' „ 

The functions A , . \ ( s , t ) represent the contr ibut ion of the Pa'• eron : 

!\( -, i s the leading amplitude of the process Tti - riff and contains i u -

formations about i t . , 



In the same way Ary\ i s r e l a t e d t o the e l a s t i c EH s c a t t e r i n g . 

The cut terms (A * R ) / . - . ( s , t ) have been enhanced by m u l t i p l i c a t i v e f a c 

t o r s A,. \ , which talce i n to accouut the d i f f r ac t i v e d i s s o c i a t i o n s . We 

use t h e following psranie t r iza t ion : 

i ) - The t r a j e c t o r y : 

In the case of l i n e a r approximation, the t r a j e c t o r y i s completely determin-

ed by the masses of K and K . 

We take : 

(2 .2) c ( t ) a= 0 .8 t + 0,35 

i i ) - The Regno amplitudes : 

We roggeize in the d i r ec t channel following [A~] ; t he re i s two independent 

h o l i c i t y Regge amplitudes 

(2.3) B (s , t ) = g ft) r ( l -« ( t ) ) [1 +Z*-iMth(%)a{t) 
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3) 

(2.4) R + _ ( s , t ) - g + _ W ^ 0 ~ r ( i - t t ( t ) ) [ i . . . « e - i m ( t ) ] ( > o ) r e ( t > 

whore t = t for cor. G = 1 . o s 

The res idues •'."" «-'-"is en to be const rait and we can exhibi t the isospin dt-

pendence of g . . . by 
A A. 

I ' ' 'V m 1 
(2.5) g u , = Tl(-) g(~) < I

3

m

3 ! X 1 1 ? , 1 1 • ^3^"-, > 

< r 4 ^ ! l 2 I > m 2 , V n - . 2 > Y u , 

where 11 , I , g are the p a r i t y , the isospin and the G p a r i t y of the 

exchanged p a r t i c l e respec l i v e l y . There are therefore f ive parameters 
Z S A'' A 

so • \ , • V • Y

+ + • V 
Y7e take s = 1 . Gov which was the value chosen in [2 ] . There, now c 

remain foui f ree parameters ; t h i s number w i l l be fu r the r reduced as VK. 

sha l l s ee . 

i i i ) - The absorpt ion functions : 



A suitable form is 

(2.6) A^(s,t) = i 07^ S cxp[a^ + a'p(log s - y ) ]t 

where : 

a' is the slope of the Pomeron trajectory, whose intercept is 

1 ! 
CO CO 

Or *. and a, % are the asymptotic t o t a l cross sec t ions of the 

e l a s t i c r eac t ions nil and 151 ; 

3.1 \ and a/-. > are r e l a t e d to the "geometrical s i z e " of the UJ (t>; 

Pomeron, 

THLs introduces f ive new par-ameters : 

W ' P ' % 0 ' a " b ) ' a ( a ) ' , a ( b ) ' 

However these parameters art: conn cet edvith reac t Lour, s tudied and well des-
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0 
cribed in [p] , i t seems na tu ra l to use the numerical values already ob

ta ined , i . c 

a ' - 0.6 [Gev /c ] " 2 

ill a (nN) 3 : 21 .2 mb 

to 

°"(b) 

m a-(KK) 2 - 17. mb 

a ( a ) 
~ 1.8 Guv" -2 

"(b) - 1 • G e v 2 

iv) - The absorption enliaiicement 

There ai"c two fac to r s to be detc 

to the hyperon (£ or A) occuring in the f i n a l s t a t e . I f one assumes 

E A 
There arc two fac to r s to be determined, namely A and A according 



factorization of the A factors. Ut shall sea that i t is in fact very-

difficult to maintain this factorization assumption. 
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5) 

SECTION I I I : KliSULTS ARD CONCLUSION: 

(See references [!>] ... [7]) 

i) - Réactions TIN - K£ ; 

We have f i t t e d the data of ref [5 ] on TT p -• i: >J . The expérimental 

data c lose to the forward d i rec t ion given in [6 J arc very p rec i se and in 

agreement with those of [5 ] . I t i s then poss ib le to determine Y in 

a cor rec t way and t h i s allows us t o reduce by one the nuiiiber of free para -

y y v 
meters. Defining the ratio r J = Y / Y we are left with only two 

£ T, 
free parameters r and A ' . In order to improve the fits it is however 

r ' \-2 = 

necessary to modify a, % slightly and to take a, -, ~ 1.5 (Cev/c) 

This value is satisfactory for all the calculations. In so far as the 



u i i i e r u n i a i c ross - sec t ions (U.U.5.) are concerned, one gets qu i t e good 

agreement both Tor the energy dépendance and the momentum t r a n s f e r t beha

viour . In p a r t i c u l a r the "break" at t ~ 0.5 i s well reproduced. The 

r e s u l t s obtained for the po l a r i za t i on are exce l l en t . 

Imposing Sb"(2) [See formula ( 2 . 5 ) ] one obtains 

•—(n p - JC E ) = ? ^ l " ? - il ). ) 

which i s well v e r i f i e d . 

If v/e use the values of the parameters so far determined to 

f i t the l i n e reversed reac t ions KK -• nE [8 ] [9] ïu get the dashed 

curves , which are only s a t i s f a c t o r y at .low energy, however Irving et a l 

[10] liave suggested tha t one should renormalize the high energy da ta by 

a fac tor 0.66 . In t h i s case our f i t i s qu i t e good. 

Another way out cons i s t s to drop the f a c t o r i s a t i o n hypothe

s i s of the A,-. •, which was in [ 2 ] a very crude assumption. One then 
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6) 

gets results represented by solid curves, which are better. 

Improved experimental results would be welcome to cut short 

the. dispute. 

i i ) - Reactions u'j -* KA f i l l : 

Here the analysis is more difficult since the data are not precise and 

the difference between (T,r)/- \ a n â ^Tt'^dl ^ s J a r 3 G r than in the case 

where the Ï, is produced. The essential point.': ate that one need;; a 

greater rat io r and very different A factors for (a) and (b) 

reactions. 

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

/ 
reactions analyzed in (i) . The structure of the D.C.S. i s well des
cribed qualitatively and the polarizations obtained arc satisfactory, 

i i i ) •- Presentation of results : 



The numerical values for the parameters are l i s t e d in Table I and c o r r e s 

ponding curves are given in Fig. 1 to Fig. 12 . V'e must point out tha t 

s l i g h t va r i a t i ons of the parameters about the values chosen for p resen t 

ing the curves do not affect the q u a l i t y of the f i t s very much. I t fur 

thermore appeared in the course of the computation tha t the f i t s were 

only sensi t ive , to v a r i a t i o n s on A,. N and r ' . 

TABLE 1 : Values of the Parameters 

Y

+ + 

r 

- . 6 7 

A 

rtî - KE 2 0 . 

r 

- . 6 7 1.12 

WTTTZTTTZTTZc 
rtJ - KA 

2 0 . - . 0 7 
1.12 dashed 

c u r v e s 

1.0 s o l i d 
c u r v e s 

777/7/7/7T7//.7 WTTTZTTTZTTZc 
rtJ - KA 

V//7777/A ^////////777/7, 

1.12 dashed 
c u r v e s 

1.0 s o l i d 
c u r v e s 

777/7/7/7T7//.7 WTTTZTTTZTTZc 
rtJ - KA 27 . •1-1.2:5 1,07 

KN - TTA 
' _ "• •H. 25 1.A 
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7) 

iv) •- Conclusions : 

If we look at the SU(3) cons t r a in t s for X - '£.' coupl ings, the r a t i o 

Y ° / Y« = ~w~n ] c a d s to F/D ~ - 4.9 for the nonfl ip esse 

and to F'/D ~ + .44 for the spin f l i p case . These two valves are com

p a t i b l e with other evidence [12J. 

In a l l the cases , the good agreement obtained for the p o l a r i 

za t ions t e l l s us tha t the model produces r e a l i s t i c phases . 

Our r e s u l t s are convincing for t h i s model i f one considers 

the small number of f ree parameters used, I t i s c l ea r t ha t by adding pa

rameters ( in such a way as to descr ibe non constant r e s idues , energy de

pending absorpt ion, . . . e t c ) . One can q u a l i t a t i v e l y improve the f i t s 

which depend any way on the often q u e s t i o n a b l e normal isa t ions of the 

experiments. The magnitude of the po la r i za t ion and the s t r u c t u r e of angu

l a r d i s t r i b u t i o n do not depend of these ques t ions . 



From t h i s point of view, we find our model s a t i s f a c t o r y . 
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