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ABSTRACT 

New results from inelastic two-body scattering reactions 
are reviewed. Although predictions of SU(3), factorization and 
simple Regge theory are found to be qualitatively in agreement 
with the data, direct channel or absorption effects afford the 
simplest interpretation of the detailed features of the scattering 
amplitudes. 

INTRODUCTION 

As an introduction to the forward scattering data, consider the “parton’s 
eye view” of two body reactions presented in Fig. 1. In this figure an as- 
sortment of reactions1 near 4 GeV/c are shown out to scattering angles ex- 
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FIG. l--Assorted large angle differ 
ential cross sections at -4 GeV/c, 
Ref. 1. 

ceeding 90° in their center of 
mass ( It 1 2 3 GeV2). Interest- 
ingly all four reactions have ap- 
proximately equal cross sections 
for It I 2 2.5 GeV2 (to within a 
factor of 5 or lo), whereas at 
t=O the cross sections differ by 
-3 orders of magnitude! Data at 
5 GeV/c reflect this same behav- 
ior. 

The large It I data may 
therefore be intrinsicall 

3 
sim- 

pler (cf. parton models) than 
data at small values of momen- 
tum transfer. Nevertheless, we 
now proceed to the subtleties of 
the “Regge” scattering region 
(possibly defined by 0 2 It I ~2 
GeV2 as suggested by Fig. 1) 
where t channel exchanges are 
important. 

FORWARD SCATTERING DATA 

As a framework for discuss- 
ing the data, we keep in mind the 
form of typical s channel Regge 
and absorption3 model helicity 
amplitudes: 

* Work supported by the U, S. Atomic Energy Commission. 

(Invited paper presented at the 1973 Meeting of the Division of Particles and 
Fields of the APS, Berkeley, California, August 13-17, 1973) 
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where Ah is the net helicity flip 
in the reaction. As suggested by 
Eq. 2, absorption models pre- 
dict phases and energy depend- 
ences of scattering amplitudes 
that generally differ from simple 
Regge models. However, this is 
particularly true of helicity non- 
flip amplitudes which provide the 
strongest evidence for absorption 
in the data.4 
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1. Pseudoscalar-meson baryon 
scattering 

A particularly straightfor- 
ward study of Regge exchanges 
and absorption is possible with 

;;a”!iw ;a ;efg(gy;“~;;yer- . 
est due to its similarity with the 
well studied reaction n-p -#n; 
in particular simple SU(3) relates 
the Ktp - Kgp and n-p - tin 
scattering amplitudes: 

AK;p - K”sp = L (4F-l)wo - PI 2 I 

= (2F-1)V 

A- o= np--nn J-ip =&iv 

(3) : 

with the single constant F.’ 
The forward peaking of the 

K~P - K”p differential cross sec- 
tions, 5 8g. 2, indicates the im- 
portance of the helicity nonflip 
amplitude in this reaction in 

IIWC, agreement with SU(3) predic- 
tions05r G However, the_ absence 

FIG. 2--Forward KLp -Ksp cross 
sections, Ref. 5. 

of a dip in the Ktp - Kgp cross 
section near It I -0.6 GeV2 is in 
contrast to n-p -tin differential 
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FIG. 3--Effective Regge trajectorie_so 
for KEp-Kgp, n-p -71 n and K-p-K n 
reactions. 

cross section data, and to the 
prediction of Eq. (1). A com- 
parison of the energy dependences 
of these reactions, Fig. 3, re- 
veals a further discrepancy: for 
It1 s 0.4 GeV2 the KEp -Kgp 
data5 lie systematically below the 
~-p--~n results, ?’ in disagree- 
ment with the prediction of Eq. 
(3). Analogous differences in the 
energy dependence of the total 
cross section differences, b; 
,T_OT _ ,TOT T 

KQ +Q 
and cTGT- aT Kn KQ n 

are well known. By comparison 
the energy dependence of KN 
charge exchange data9 (p and A2 
t channel exchanges), shown 
cross hatched in Fig. 3, agrees 
with the KEp - K!$p data: Thus 
direct channel or absorption ef- 
fects are suggested as the expla- 
nation for the differences in Kp 
and np data. 5 

Fresh input to exchange de- 
generacy comes from new data 
in the reactions 7r-p-K”(Ao, Zy, 10 
zap- 7it(A”, E”)ll and K+p- 
IC’A++, K-n - R”A-. I2 Anal- 
yses of the energy dependence of 
the hypercharge exchange data 
are consistent with no shrinkage 
of the P-P - K”( A”, Z”) foEward 
slopes, bW, whereas the Kp - 
n(A, 9 slopes, ep, do exhibit 
shrinkage. Since bEp < bnp at 
lower momenta, this new-data 
suggests that the ?rp and Kp dif- 
ferential cross sections may be- 
come equal for momenta 2 10 
GeV/c. By contrast no energy 

dependence is observed in the Fop - +A0 polarization data lL (-3-10 GeV/c), 
or in the r-p - K”Ao dataI (5 GeV/c) from lower energy results. 

Although K-p -Eon and en-K”p differential cross sections are equal 
by -5 GeV/c, I4 the new data in the KA channel, I2 Fig. 4, are surprisingly 
unequal at 6 GeV/c. However KA data at lower energies12s I5 indicate that 
the K’p and K-n cross sections are becoming more equal as momentum in- 
creases, the data appearin 

5 generate SU(3) prediction:1 
to approach (from either side) the exchange de- 
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FIG. 4--Forward F?P-K~A++ and 
K-n-%OA- cross sections at 6 GeV/c, 
Ref. 12. 
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FIG. 5--Polarization in K-p-Eon 
scattering at 8 GeV/c, Ref. 17. 
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we also note that the long 
awaited KN charge exchange po- 
larization has been measured. 
Preliminary results in the re- 
action K-p-Eon at 8 GeV/c17 
are shown in Fig. 5. The data 
are in agreement with most theo- 
retical predictions: in particular 
the polarization in K-p-Eon is, 

s(K-p-Eon) =: p(n-p--K”Ao) 

z - $‘(lr-p-K”Eo) 

in agreepent with simple SU(3) 
models. No polarization data 
in the potentially more interest- 
ing channel tin-+K”p exists how- 
ever. 

2. Vector-meson bargon pro- 
due tion 

Recently there has been in- 
creased interest in studying the 
difficult to analyze B meson data. 
Preliminary results at 5 GeV/c18 
in the reaction r+p-B+p find that 
the B is produced dominantly with 
s channel helicity zero, < R > 

PO0 
= 0.69 f 0.18. The background 
subtracted differential cross sec- 
tion and R da distribution for 

PO0 dt’ 
this data are shown in Fig. 6. 
Interestingly the R do data are 

PO0 dt’ 
suggestive of the absorption pre- 
diction of Eq. (2) if the helicity 
nonflip amplitude dominates (w’ 
exchange rather than A2 exchange). 
Detailed questions of the impor- 
tance of isospin one exchanges,18*19 
reliability of background subtrac- 
tions, and the relative couplings 
of w” and A2 exchanges to heli- 
city zero B mesons are not yet 
answered however. 
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FIG. 6--Background subtracted 
forward cross sections for n+p 
-+Bp at 5 GeV/c, Ref. 18. 
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FIG . ‘I--Energy dependence of p” 
density matrix element pII_ in 
TCN- p”N scattering, Re . $8 0. 

Several recent papers have provided evidence for strong energy depen- 
dences in some vector meson density matrix elements in p” and w” produc- 
tion reactions. Th 

f 
se data provide a means of separately studying the am- 

plitudes for (KFaEral) parity exchange, A,, in these25eactions. For ex- 
ample the rapid increase in pFW1 in the nN--p”N data shown in Fig. 7, 
where 

H da 
%-1 dt = f (IA+12 - IA-i2) , 

indicates the increased importance of natural parity exchange (A2 rather 
than K) as energy increases. A more dramatic comparison of natural (N) 
and unnatural (U) parity exchanges is obtained from the ratio: 

where P+ = (P:-~ + pyml) isolates natural parity exchange. Comparison of 
-I- ?r p--wOA’+ data at 2.67 and 7.1 GeV/c,‘l Fig. 8, again indicate the 

. 
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FIG. 8--Energy dependence of w” 

$yT matrix elements in n+p- 
scattering, Ref. 21. Dotted 

(solid) data at 2.67 (7.1) GeV/c. 

substantial increase in natural- 
parity exchange (p rather than B) . 
with energy. Extraction of the ef- 
fective Regge trajectories for un- 
natural parity exchange amplitudes 
from the p” and w” data find approx- 
imate agreement with ?r-B exchange 
degeneracy. 21r 22 

SUMMARY 

The new results presented to 
this conference confirm the old pre- 
judices that simple Regge .theory, 
SU(3) and factorization provide a 
qualitative understanding of the data, 
but emphasize the need to under- 
stand direct channel or absorptive 
effects if real progress is to be 
made in two body scattering reac- 
tions. 
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