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ABSTRACT

A study is made of three reactions involving Af* production,
H+P ;anoA++, ﬂ+p —;noA%+, and K+p —aKpAf+ which because of t-channel
‘quantum number restrictions allow the exchange of only a few highélying

Regge trajectories.  These trajectories are p, A and p + A2

2,

.

respectiVEly.' In this resPect these A production reactions are
similar to.the "elastic" reactions r D —ynoh; P —;noh, and
K_p‘faﬁpn, whose high—lying Reggé exchanges are.also festrictéd to p,
Ag,vand b + A2. Effective» a plots for the p and A2 trajeétories
are obtained from the A reaction data, which‘are cons;stent with those
obtained ffbm the "elasfic" reactions. Differential cross seqtiéns for
corresponding "elastic" and inelastic reactions are compared and the |

g

observation made that similar exchange particles yield Similarly shaped



“differential cross sections. The reactions in which only the p contrib-

utes have narrow forward peaks, dips at t =~ -0.6, and secondary maxima;

2
those with both p and A

those with A exchanges have much broader angular distributions; and
5 exchanges have forward.peaks of inte}mediate
width. The intermediate character of the K reactions is consistent
with 8U(3), whiéh would predict roughly equal proportions of p and

A2 exchange. Ekchange degeneracy is élso aiscuésed, especiaily with-

regard.to the remarkable experimehtal evidence that the decay correlations

of the A++ appear to be ‘the same in all three reactions.
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INTRODUCTION

When analyzed from the Regge pole phenomenological point of
view, most reactions have a priori several Regge.pqles‘which can be
exchanged. Eortunately, a few reactions exist which, because of quantum
number restriétions in a crossed channel, would seem to permit the
exchange of only one known, high4lying Regge-pole. These are intefesting
because of the é%mplicify-bf the comparison of the Regge formulaé to the
data, the relativély uﬁémbiguous and §traightforward determination of
the Regge pérameters, and the feeling that in these reactions one has
isolated and is observing the effects of one pure Régge pole exchange.

Two such reactions éré 7P % and T p _>n0n. »The t channel
of the first is restriéted to I=1, G=+, P= (-)J "normal,parity"
and the second to I =1, G = -, P - (—)J, which imply the exchange |
of oniy the p and *AE (R) 4trajectories réspectively. A reaction
often considered along with the first two is Xp _aﬁgn; which has
similar crossed-channel quantum nuﬁber ;estrictionS‘except that .G
parity is unrestricted so that both o and Aeb can be exchangéd.» This
offers a chance to understand a third, sligﬁtly morevcbﬁplicated reaction
in terms 6f the‘two ”ﬁure"'reactions. There are quite good counter data
available on these reactions and they have been analyzed éxtensively
from the Regge point of view.

In this paper we wiéh to analyze threevinelaétic reactions which
are closely related to the previous "elastic" reactions, ﬁamely

wp - 7Oatt, otp 5 02t and ktp - x0n*t.
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By "elastic" and "inelastic" reactions I will mean those listed
with a nucleon or A in the final state, respectively. Also for brevity
I shall often refer to reactioné by their final state. As before, the
)J

‘t-channel quantum numbers are restricted to normal parity P = (-)°,

arbitrary

and 1I° = (1" ana 2+), 17, and 1 , respectively;whichvimplies

5 5 reépectively. Data are available

the exchange of p, A,, and p + A

2
only from bubble chambers for these reactions;which means there are
probiems with paucity of data at different energies,.poor statistics,
bin sizes, and normalization from one experiment fo another. Neverthe-
less because of the theoretical interest in ﬁhese reactions, and the
recent.and more sccurate data on nOAf+ .by Gidal et al. (see Table I
for all data sources),bwe were motivated to see what could be said

about these reactions.

In Sectioﬁ‘I wé'revieW‘for.our purpoées thé Regge model and
consider what complications, spin does or does‘not introduce. Sectioﬁ It
discusées'tbtai cross sectiéns for these réactions and some problems.of
normalization. Section ITII gives the effective o determinations for
o and A2. Sections IV, 'V, and VI discuss shapes of %%, SU(j)

considerations, and density matrices, respectively.

N
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I. REGGE MODEL

Figure 1 shows the Regge eXchanges under éonsidération. Notice
that the meson-meéon—(p and AE) couplings aré identical, after I spin
rotation, for the corresponding elastic and inelasfic reactions, so that
any differences come froﬁ replacing an n with a A oﬁ the baryon side.

There may be somé worry about the effect 6f spin on the Regge
formulas and the fact that there are four . independent amplitudes for
the inelastic reactions_and tw§ for the elastic. Howéver, for our
purposes there is really not that‘much problem. If we let ‘fxs and

£ % be s and  t-channel helicity amplitudes, we have

A
do _ 1 5,2 1 : t,2
D T e 2D W LA

Prav A Plab

Now for reactions where one Regge pole exchange dominates and tminimum .

is small»(say of the order of 0.0l GeV2 or less) the +t. channel ampli-

tudes can be approkimated.bylg

f}\t = g (t) (S ;u>a(t)

‘~ f
That is, every helicity amplitu§e has the same (s - u)a behavior,and

the only difference between the amplitudes is in the +t dependence of
gx(t). Now  gx(t) contains the signatﬁre‘factor and.may contain factors
of t and «a, etc., but we will not concern ourseives at the mément
with this. Here we have assumed daughter trajectories will take cére

of any unequal-mass problems near t = O and maintain the . (s - ﬁ)a !

asymptotic behavior of the amplitudes. Thus
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‘ ~2a(t) :
ds _ _1. (u) Y e ()]
at E 2 ‘ N
Piav ' A

_ 1 (t) S - u)za(t)
= T3 Eorp
. Plab
where : C o
o2 _ 2
A ‘ ‘ L
and ) ' e ' :
.0 .
2a(t)
1 _ s - u
o = 5 / at g e (t) ) o
plab =00 ( .

In other words for some purvpos‘es‘ one can anal:}ze g—g- and 6’ data in
terms of an equivalent spir.x']:_:ess problem. Of courée spir_lbdens-ity mat-
- rices, p‘ml‘n.(t)., depend only..or.1 relative magnitudes of the amplitudes
énd_ thus depend in our fomﬁlas_ only on 'the' rélative magnitudes of the
'g -(t) and contain no s &épendence'.; For two Regge poles,‘

one merely adds the respectlve amplltudes

o)

| '< Yeor i e ) )
t 1 _ (s - u) 2 (s - u) . .
but then the inversevpro‘blem of determining the Regge parameters from

the data becomes more d'ifficult in general.. '
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‘for KA be larger than for ﬁpn because both” p and A

-5 ' UCRL-18611

- II. CROSS SECTIONS

In Fig. 2, cross sectibns‘have been plotted versus for

_ P1ap
the elastic and inelastic reacfions. The first observation isvthat the
cross sections of the corresponding peactions are of the same order of
magnitude and that the slopes of correspénding cross sections on the
log~log plot are roughlylparallel._ More aécurately the nOAf+ 'cfoss
section is almost the saﬁé as -the non5 the nOAf+ cross section is
consistently about 70—80%.higher‘thaﬁ the non; and the KOAf+, ié

consistentlyfabout 35-&5% higher than the Kon. 'Thinking now of the

'Regge exchange model and the equivalent spinless problem we can say that

the net, "integrated over all t," coupling of A2 to Af+§ is

apprdximately the same as to np; the net coupling of p to AHp s

~ stronger than to np; and that it is reasonable that the cross section

0, ++ ar
o e

exchanged for this reaction. The comparison of one elastic reaction

with another and one inelastic reaction with another will be discussed

- in Section V below.v

‘We come to some difficult but important problems of normaliza-

‘tion. The noéf+ cross section at 2.08 GeV/c was renormalized downward

from 64 mb to 39 umb befofeﬂbeing plotted.2 It was felt to be more accurate

to use the branching ratio’

r(n-all) ) o .
'(n - 7 n"x0) 7 R

to determine the total cross section, as was done for the 3.65 GeV/e

and the 3-L GeV/c data, rather than use that group's original method.
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For 'nOAf+ the data are plotted with the original normalizations

to show the dilemha faced before the recent data of Gidal et al. were
available (the five high open square points). Previously there appeared
to be a considerable "kink" in the cross éection curve at around
5.5'GeV/c. But the new data seem to jéin on smoothly to the higher
energy points h andv8 GeV/c,and seem to directly contradict the normali=-
zations of the 2.75 GeV/c and 3.5H'GeV/c data. Accordingly, for the
effective .a determinations, the 2.75 and 3.5L GeV/c crpgé sections

were renormalized to corresponding points on a straight line drawn

- through the new data.’
| OAf+

For the K data the only problem is perhaps a low

- normalization at 10 GeV/c.
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- ITI. EFFECTIVE o's

. do 2. '
Figure 3 shows T plab versu§ (. 5 ‘> plotted on a

a ++ .
log-log graph for each fixed bin in t, for OA and noA . The

o and A, trajectories were determined by fitting straight lines

2
through the data points, the resulting slopes being equal to Qa(f).
This particular way of plotting has the virtue of making it viéuallyl
dramatic when the trajectory d(t)’ goes through zero because the slope
changes from positive to negative. |

There is some question how to reconcile the different published
"bin‘sizes af the different energies. One approach is to take the
bihning choice of the highest energy, ﬁhich usually has the least
statistics and which because of its "lever arm" significance shoﬁld be
: treaﬂed‘more acourately, and make the bins of the other energies conform
fo itti This can be done by maklng the approx1matlon that events in a
glven oln are unlformly dlstrlbuted in t Another approach is to say
that the differential cross section hlstograms are statistically ragged
approXimations to some smooth form, and then fo compare fitted smooth
forms ét ée?eral values in ‘t. This has the virtue of smoothing out
statistical fluctuations, and yléldlng an 1nf1n1te number of t values
to determine ‘a(t)at, but has a drawback in that the meaning of the
error bars for d is more -obscure. We analyzed the data by the first
metho&. fhe errors. for this "conforming binlsize" method were deter-
mined_by how @uch the slope could be_chahged in Fig. BFfo raise X2

by 1.
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In Fig. h’ére plotted the trajectories for o and A2 deter-
mined from the inelastic data, along with a linear fit to those trajec-
torieé. Also shown are plots from the elastic data_by Phillips and
RaritaB‘and Héhlervet ai.u A word of caﬁfion shoﬁld‘ﬁe injected before
the inelastic reéults are compared‘with the muéh'more accurate elastic
results. The ineiastic résults are depermined mainly by the 3-k GeV/c
and 8 GeV/c exﬁeriments-in spite of oﬁr efforts to add information from
other experiments,.aﬁd so will be sensitive to any efrors in those two
_ experiments. Also the statisticai errors are much larger than for
elastic reactions. With this in mind we can say that the inelastic
rg;ults appear to be consistent_With.the elastic resulfs. The o
trajectory looks much tﬁe same as for the elastic data except for a
_strénge "dip" in the fo;ward direction. The _A2 .trajectory, however,
appears to pass through zero much sooner than found for tﬁe elastic
data. This mightpgive some support to #he theory of "exchange
degéneracjciﬁhigh holds thét the trajectories and residues for the o
>énd Az_ Reggé.poles should bé identical. Thews6'hés also,determined
the p trajecforj from ﬂOA?+- data, but because of the pfeviously
mentionéd "kink" in the cross section, his trajectofy is higher than

It

the one given here.
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do
IVf SHAPES OF EE

.Figure 5 compares ﬁhe shapee of the differential cross sections
of the inelastic and elastic reactione at similar energies for which
good data are evailable. The main observafion is that the reactions w&th
the same exchanged particle have 51milarly shaped differential cross
sections. The p exchanges both give narrow. dlstrlbutlons with dlps
at t = -0.6; the A exchanges give rather broad'distr%butions_with‘
the 10 A being Sllghtlf ‘broader than the nOn; and the K ~data are
intermediate in width and have no dip at t = -0.6, censistent with the

idea of p and A exchanges of roughly~compafable magnitudes.

2
< O ++ ‘ . o .
Because the 1A data seem slightly broader than the n'n, one can
0 4+ . - =0
_ predict that K A should be slightly broader than K n. However,:
it is such & small effect-thatvit would be hard to see without very good
statistics.

It must be poiﬁted out that perhaps the most conVincing evidence

for the exchange of a p in the nOAf+ reaction is the shape of

’gt for Gldal et al. e 5-h‘GeV/cv high-statistics data (400 events).
It has the same beautiful.dip at t = —0;6 ‘as the elastie data,:aﬁd
like the elastic data can be explained by saying that ”t = =0.6 " is

Just -the point where one weuld_expect ap ‘to go.through Zero.

Perhaps a digreséion at this point would be elucidating. There

are four independent helicity amplitudes for the nQAT+ reaction:
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£ £ el
00, 11
A 00,5 3
o
: . t
foo 11 ol .a s
'3 T2
»
foo 51 oc t=a ,
'3 2
foo 51 . t ale - 1)
)2 2

Three of the four have a.factor of o in them ‘and thus go to zero when

0 goes to zero. These 's arise naturally from the Reggeization of

7

helicity amplitudes’, which instead of having angular dependence like
Ra(-z) may have:anothei dependence-invol&ing the dérivatives of these
P,'s, such as,for example, 2 %E Pd(—z). The leading power of 2 is
then. a - zq instead of za, énd the amplitude would go_to zero at

a = 0. Theldata for Aé exéhange do_ﬁot show a 'dip, presumably because
elther « never geté‘to Zero or because¢such;faCtors‘of-,a are required

. in the numerator to cancel out the sin n@® in the denominator. and

prevent a pole from occurring for negative t%.



"reactions. Rarita and Schwarzschild,8 Barger and Olsson,
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v, SU(3) CONSIDERATIONS

It is .interesting to see if SU(B) considerations regarding
coupling'coefficienté are consistent.with the data for these six
9 Derem and -
Smadja,lo and Ahméd;édeh and Chén;l-have already tested SU(B) on the}
elastic reactions aﬁd foﬁnd it safisfaétofy; Fof the elasfic reéctions,
this is a repetition of their ﬁork and obServationg but ié is included
for éompletenéss. First noticé that SU(3) cannét sayﬂanything about
the baryén end of the Regge exchange because the overali scale of #he
meéon-ﬁN‘kvertex to the mesoﬁ-ﬁA vertex is not‘prédictedvby SU(3).

This is because the A and the nucleon are in different multiplets.

s ) _ - R . 12
The pseudoscalar mesons, wn, M, K, - are in the same octet, howevery’

so that SU(3) can makeithe coupling coefficient:predictions

indicated schematically belowli
KOJEO E T
s A
- /2
2
_*
hid
0
7
_ L
B 2
.+
T

Thus = SU(3) . gives us a prediction of the o and A, contributions to

the K reaction‘amplitude. Now if wévassume exchange degeneracy,
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ap = Qk , then the Regge phase and signature factors
2

-inq -antA

p

1 -e- and 1+e 2

are 90° out of pha;e and fof Ccross éeétibns we can add the poﬁtributions
incoherently.. If we haﬁé only approximaté exchange degeneraqy then it
étill might not be too bad én approximation to add_the coﬁtributioné
incoherently (é.g., [qp - QAQI =‘O.b6_vleads to lO%Aefror). ~Let'§ see

what this idea of incoherence implies, for example,at 10 GeV for the

elastic cross section. Using Fig. 2. for rough estimates we have

o"

" ™ = 0.05040.005 mb , o' B = 0.025:0.003 mb .
- . 5 '—On' 1 Onv
The contribution of p alone to o " = = o™ ® = 0.02540.003 mb
fon 3 n '
The contribution of A2 alone to GK =35 L 0.038+0.005 mb

Approx. of incoherent addition = 0.063+0.008 mb

n ~
Actual ¢ 7 = 0.0640.008 mb
o : 1 On 3 0
The general agreement seems quite good. In fact 5 o By 5 on n

0
passes within the error bars of &K from 4-13 geV/c. SU(3) thus

says that the p and A, contributions to the Epn reaction are
somewhat comparable in magnitude with the perhaps the A2 contribution

being somewhat larger. For the inelastic reactions the o exchange

2
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yields a 70% larger cfoss section which, using SU(3), implies about
a 28% larger cross section for Kpbf+, which. seems tq be roughly true.
SU(3) also seems to work for the differential cross sections.

Still using the incoherence approximation, SU(5)_predictsll

act _q_qi 3 g
T

at T T

POAN
ol

- L
2

Since this leads to roughly comparable amounts of p and ‘A2 it fits
the data fairly well. Figure 6 shows how the broad A2 and narrow o

o This is'shown for

can add upwto give an intermediate width ,b + A
oné elastic energy and one.ineléstic energy for which data existed
conveniently for all three ?eactions. Thé new observation of this

paper is that SU(3) also works for the inelastic reactions. The agree-
ment is quite good._RWﬁat small discrepancies remain might be explained
by.breaking_exchange'degeneracy aﬁd intrdducing some coherenée of
breaking SU(3), or both. |

If we accept this picture of o ‘exchange in approximately SU(3)

proportions we can make the observation that for 0.3 < ]t[-g 0.65,

K . v
. .
%E_ comes almost entirely from A2 "exchange. This would mean for the.
Kpﬁf+ reaction, for eXample, that the density matrix elements for the

£ decay would be those for Ag exchange,. i.é., the same as for the

nOAf+: reaction. It ié_also interesting to speculate whether the fast-

rising secondary maximum of p exchange could be responsible for the
possible "dip" in E°n at [t| ~0.9. Such a fast-rising p might at

least be able to make a gentle plateau, though probably not a dip.
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VI. P DATA
'Dgnsity matriées for the produced Af+ depend on the relative

magnitudes of the four helicity amplitude’sll‘

NEESENS
_v055 - 2 Norm -~ ’

it

PP
£ o Iy

. 1 3
Re p}l - Re 2 Norm ’
* *
ne e f2 f5 - fl fh’
p}-l - 2 Norm ’
where
ot ' t 't
f = f where f means T
1. : il ) ) OO,)& g ’
00)2 ) ' AAN
_ E t
o T il
’2 2
. ‘
£, = f
’2 2
.o t _ 2 -do
£y = f 353 Norm _z]fil «©
OO,§-§ )

As was remarked in Section I, over almost the entire range of momentum
transfer each of these helicity amplitudes has the same energy dependence

in the Regge model; that is
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£.(s, t) = gi(tj (%) ,

a(t)

so that the enefgy dependence, s , can be canceled out completely

1"

from the expressions for pmm,(t). The "average Pom' often quoted
in experiments usually means

0
do
dt Pmm
— -00
Pom' = 0 -
do
J[. = dt

=00

(8) dt

do

It is large, then

mm,(t) is slowly varying in the region where

there is Virtually no change in O’ with ehergy.-

Figure 7 shows the density matrices of the . A%+ ~plotted against

for. the thfée inelastic reactions.'vIt can be seen .that they all

P1ab
are virtually constant with energy. p53 for nQAf+ is large, showing
that the f5 and/or fu amplitudes are large compared with fi' and

f2, and lends credence to the ap = 0 1Interpretation of the dip.
Notice that ﬂA2 exchange-produces the same density matrices as o)
exchange! The error ba;é_ére rather large, of course, but névertheless
the similarity is rather striking. Qne can regard this either as a

remarkable coincidence or- else as evidence for some deeper underlying

symmetry. Stodolsky and Sakurai15 have proposed a simple model for the

‘o exchange which expiains the dengify matrix elements in terms of a

p-photon analogy.
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The Stodolsky-Sakural model:

fl‘.and £, = 0, £, = £,
'953 - %::s 0.38 .,
Re p5; = 0
Re 05"1' = 1éz’z O;éZ

However,’it's hard to picture a similar A,-photon analogy. Perhaps

2
the idea of exchange degeneracy,which regards the p and A2 Regge

poles as being very similar, can explain it in terms of similar residues.

for the two poles in each helicity amplitude. -
.Given a set of A’ density matrix elements for the Ont
reaction and for the noAf+ reaction, what can be said about the

KOAf+ reaction? * If we make the approximation that the éxchange‘contri;

butions are 90° out of ?hase, then it can be shown that the Koﬁf*

density matrix elements are just weighted averages of tﬁe noA++ and.

nOAf+ density matrix eléments,

a(t) oz (t) + B(t) pgs"At)
ale) ro(e) o

og5 (8) =

and similarly for Re ¢31 _énd Re P17 where a(t) and b(t) are

ke

the o and A, exchange ‘contributions to T s i-e.
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ad

3 = a(t) + b(t)»
and by SU(3)
1 ac™®
a(t) = ’5,3% ,
nA
d
b(t) ~ % =

are

The above "average rules" come out so nicely because if p and A2

- 90° out of phase all the interference terms go into the imaginary parts

— :Figure_7 shows that the KOA+%.'density matrix elements are-

.indeed the same as foi +Oa™" ana hOAf+. ‘From at least one point of

view,though,it is unfortunate that. the density matrix elements for

° f+ and nOAf+' are so nearly identical, for otherwise one might have

had a more dramatic test of the p and A2 exchange hypothesis. For

example, one mightrhavé expected a "mottled" effect in pmm,KA(t),,
with first o %~ ", for |[t| = 0.0-0.1, and then
' mm mm' - : . _
KA . .
O’ ~ pmm,nA,vfor |t| = 0.3-0.65, as first p dominates the

o (see Fig. 6e). Notice that in deriving the

above "average rules" we have not imposed that the relative proportions

of p and A in.each‘of the four heliéity amplitudes be the same.

2

Different relative proportions for p and A2 will at most make

Im pBl_pand In oy ) £ O.
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ADDENDUM

While this work was in the final stages of preparation we
received a prepriht’by G. H. Renninger and K. V. L. Sarma, "Hypothesis
of M-1 Doﬁinance in 3/2+'-Isobar Production Reactions." They &also

use a model of p and A, Regge pole exchange to explain the A

2
production reactions we considered ih this paper. They assume known
Regge trajectory paramétefs and.determine residues for_invarianﬁ'
amplitudes for thése reaétions by fitting the:data; fhe conciusion'is
. made that the Stodolsky-Sakurai M-1 model is a good first-drder
approximation to‘ﬁhe density patrix elements and to the angular diétri-
butions. As in this paper they also conclude that SU(f) works well

and=théy also observe that the decay correlations for the A are

remarkably the same for the three reactions.

v
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"The lines represént linear fits of the form o =
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FIGURE CAPTIONS
The Regge exchanges considered. "Inelastic" and helastic"vrefer
to ﬁhose with a A or avnuéleon in the final state respectively.
Cross segtionS'fbr the six reactions;.

4 e 0
(a) = p-aﬂOA and 5 p - x n.

() «'p —anOAf+ and « p Qanon. |

- _OA++ .

(o) ¥ 5xA™ anda Kp oK

-n
_ A Plap -
For nOA++, A =2.56, n = 1.48; non, A=0.9,n=1.27;

oA, A =0.99, n = 1.4 n’n, A = 1.0%, n = 1.62; KoA™T,

A=6.19, n = 1.88; Kon, A=L4.12, n=1.86.
do

I plabe(mb) versus (S =

2_) (GeV?) for x'p — oAt

(Fié;“Ba) and ;n+? —anQAf+ (Fig. 3b). The lines shown are

" linear Pits to the data sets and the slope of a line is 2 a(t).

The bin in t (Gevg)‘ is indicated for each data set. The lab
momenta in GeV/c have been written above the data points for
the first data set of each reaction.
Effective & versus t.

. . + 0+t C o .
(a) ap(t) as determined from 5 p —n A . The line shown is-
a linear fit, o (t) ~ (0.41 + 0.10) + (0.96 = 0.18)%.

| L i v .

(b). o, (t) from x'p »na™.
2

ay (t) ~ (0.7 " 0.24) +(1.62 + 0.58)t.
5 :

(c): ap(t)‘=ffbm' ﬁ-p _9nOn taken from Ref. L.

a (t) ~ (0.57 £0.01) + (0.91 + 0.06)t.

o

(d) «, (t) from = p _9non taken from Ref. 3.

NN

- (0.34 + 0.03) + (0.35 % 0.08)t.



Fig. 5.
Fig. 6.
Fig. 7.
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Comparison of ;élastic" and "inelastic" shapes of %% .

(a) «'p -anOAf+ at 3-4 GeV/c and g-p _>non at 3.67 GeV/c.
(b) n+p —anoAf+ at 3-b GeV/c and x p —anon"at 5.72.GeV/c.
(¢) ¥'p Sx0A" and Kp S 5o£h at 5.0 GeV/c.

(a) Differéhtiai cross sections for the elastic reactions at
9.8, 9.8,.and 9.5 GeV/c for non, non, and %n respectively.
The curves shown here as for all Fig,6vwege draﬁn by hand to

guide the eye only.

Q-I|Ql

(b) The "components" of ©n. Shown are % (n-p —>non)

and % gt(n o) —>n n) for the data of Fig. fa.
(¢) The 8SU(3) + Exchange Degeneracy test for 4o shapes.

dt
Showp are %%(K—p —aKOn) and % %%(ﬂ°p éaﬂon) + — ——(n D -1 n)

for the data of Fig. 6a. SU(3) plus exéhange degeneracy
ﬁould predicf these two quantities to be'equal. The curve
shown is for Xon only. |

(d), (e); (f) Similar to Figé. ba,b,c only fof the inelastic
reactions at energies of 3-4, 3-4, and 5;5 GeV/c
respectively;

. . ++ .
Density matrices for A production versus beam momentum

. for the three inelastic reactions (a) ='p —anOAf+

(b) n+p'-;noaf+; (c) K+p KOAf+ Thé dashed line indicates .

the Stodolsky-Sakurai predictions:‘ P33 = %_z 0.38, &

Re 03;‘1 = \}3/8 ~ 0'22’.and Re p3:l = 0.
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Elastic reactions
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or ‘

B. Assumes any liabilities. with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report. _

As used in the above, "'person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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