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ABSTRACT 

It is assumed that the charge exchange process . 1T + p -+ n° + n 

i~ dominated by the R Regge pole. A prediction for the cross section 

is then made 9 by taking Regge pole parameters from a previous analysis· 

of . 'ITN and KN scattering, and by ;invok"ing su
3 

symmetry. 
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There has recently been :reneved interest in Regge pole models 

for high-·energy scattering, especially for processes in which the number 

. . . 1-4 
of poles in the crossed channel is severely limited by selectJ..on rules. 

One such process is - 0 'IT + p -+-- 1r + n charge exchange, where of the known 

Regge poles only P can contribute; another is - -o K + p ~ K + n , where 

p a.nd contribute; 5 another is only R 'IT + p 
0 

+ n + n , vhere only R 

contributes. Explicit models have already been constructed for the first 

two processes, and the P. couplings are fo~~d to obey the expected 
. . 

su 
. 3 

symmetry. 4 The present note is to show that, by requiring su
3 

symmetry for 

the R couplings, we. get. a prediction for the third procesd, n"' + p +. n° + n • 

'rhe models. of reference 4 fit available nN data, using the P 

'P' , and· p Regge poles. KN and Jill data are then fitted, with P 

pv ~. and p contributions restricted by the factorization principle, and 

with the w and R poles added. The best solutions are found to obey 

l! SU 3 symmetry for the P and p couplings • The 1rN arid RN charge

exchange data are particularly valuable in determining the p and R 

contributions, althoug};l the other data. are also important in this. 

Now 9· . R is supposed to belong to an su
3 

octet. The coupling 

between·t.his particular. octet and t~.e octet containing 'IT , n 9 K, and R 
1 

must be·pure D-type, to preserve cha~ge-conjugation inv-ariance. 6 Hence, 

at high energies, at which the n-11' \mass difference has .negligi·ble ·effect 
I 

·o 
the amplitude for 'IT + p + n + n is essentially the same--apart from an 

I 
extra factor 2/ 1:3--as the. R contr{bution to K- + p + R0 + n • 

Consider therefore the R contributions to 

.a.s given in reference 4 •. 'l'here is a helicity-flip amplitude B and a 

\ 
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nonflip amplitude A (following reference 7 ~ where 9 hm·rever, the notation 

is .B and A').- The differential cross. section is· 

. . . ~-, . . .. . . 
·do J ~1 t 2 · t -- ::: . ..::..... (~1 ~1·- --) IAI + -·.(s dt TiS ~-+Kj 1 2 2 . . . . . 4m... 4m._ 

I . l'J N. 
. . 

(1) 

where s and t arethe invariant squares of energy and momentum transfer~ 

·p is the kaon lab momentum, k is the c.m. momentum, and ~ is the ·nucleon 

The R contributions to A. and B are written 4 masse I 

' 
(2) 

= r~o) a-1 (3) 

· · Here a: is the R trajectory , E = (p2 .+ ~2 )112 is the total kaon 

.lab energy, and E 
0 

is an arbitrary scale parameter, taken for convenience 

to be 1 GeV; -c0 , c1 ; n0 , and n1 are coefficients whichpare.meterize the 

residue functions. The trajectory a is given the form :·. 

a(t) = -i + [1 + a(o) ]2/[1 l a(o) 

where a(O) and a'(O) are the valle and 

a' ( 0 )t] 

slope at 
. . 

t :t: 0 

(4) 

I 
I 

• In: reference 

I . '"'' I. the various·parameters for ·R, as well 
1 

as other relevant Regge noles, ., . 

I 
are determined ~y least-squares fitting 

I 
\ 

\ 

\ 
\ 

to TrN 
' 

KN 
' 

and RN data. 
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Using these R Regge pole parameters, a prediction for 

·o 
~ + p + n + n can immediately be made. Table I shows a set of 

parameters~ representing a slightly modified8 form of Solution I of 

reference lq Fig. 1 shows the predicted cross section at 10 GeV /c. 

Let u.s consider how much uncertairlity attaches to this prediction. 

(i) SU Symmetrv -3 ~ . 

If su
3 

symmetry fails for the R couplings by 10%, we may expect 

a 20% effect in the predicted cross sectiono This symmetry also enters 

indirectly 9 via the analysis of pole parameters, The num.b:ers in Table I 

are a best fit if exact su
3 

syrr~etry is assumed for the pKK and p~~ 

couplings: if this relation is relaxed by J.O%, the best fits predict 

cross sections that differ by less than 20% on the whole. 

(ii) ~ Helicity-Flip_Amulitud~ 

The crossbsection predictions are rather sensitive to this a~plitude, 

If it increases by 20% 9 the dip at t = 0 becomes more pronounced; if it 

decreases by 20% the dip vanishes. Our solution happens to lie in a rather 

sensitive intermediate region. 

(iii) ~1odel Dep~denc~ 

The four different models in reference 4 .all give Similar pre-

d:i.ctions for the R contribution, which suggests there is not much 

uncertainity in this respect. 



j , ' 

t· I 

( i v) · · p:nergy-dependence. 

The cross section d.o'/dt . behaves like 

model it behaves like E-1 •
4 

at t = 0 and like 

2a.-2 . 
E ; hence for our 

2· 
near t = -0.5(GeV/c) • 

There is some uncertainity in. a. , and hence in the energy. dependence, 

but this should sca.rcely affect· our precliction at 10 GeY /c, which is 

effectively normalized to the nearby K-p charge-exchange measurements at 

9.5 GeV/c. 

vle understand that .. experimental data . on 1T 
0 + p + n + n have 

recently been taken. and are being ·analyzed, by tpe r~IT/Pisa and Saclay/Or~ay 

gr.oups. 9 The results should throw much light, both on th~ R-Regge pole 
,. 

model and on the applicability of su
3 
sJ~etry in this context. 
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Table I. Parameters for the R·Regge pole in Ko..N scattering 

a'(O) 

[(GeV/c)-2 ] 

o.eo 

. ' 

'. 

co 
(mb x GeV) 

·, . J 

cl 

( ·' -2) GeV .. 

t .. ··, 

o.4 

' 
'· 

'. 

D . 
0 

. (inb )' 

-29 2.4 
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FIGURE CAPTION 

Fig~ l. Predicted ~ + p ~ n° + n cross section at lO GeV/c. 
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