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- N
&_hnu‘_sidk"d Ahe two pairs of line-reversed reactions: n+p - I(+:1;

Kp+ £ and v'p + K'y#(1385); K'p + v ¥N(1385) at two emargies: 7 and
11.5 cav/c\J The experiment was conducted in the SLAC 1 =m rapid eycling
bubble chamd by el and an online algorithm.
The eroas ‘:cthn excegs for the K~ reactions which has shown exchenge
degenaracy violations at ln’n.-r ;.nergy still aignificant but smaller at

7 GeV/e. At 11.5 Gev/ed that Goth the heu.ei.:y-ﬂ.ip and lwn-w!llp

d t vir.h P 1
Polerization wegaurements oi the £¥ and ¥ ac both encrgiea support domi-
nance in the prod of h d K4(890) vector and

K#(1490) tensor trajectories.
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1.  INTRODUCTION

We prescnt resulte on the reactions:

+ + +
np+ KL (la)
pand 48 an mnm*: .
4 IMI. !u G thes th = .
ot S v she Unaed S Depmrmnn, of Kp+rmi (1b)
Enetgy, nnr any of theie employres, ROt Ny of thelt
canirectors, subconsact thelz o)
-......,......2;'3.:-’... e s gy o w'o + Kyn(1385)
Sabulity s sespoasbidty for the aceursty, COMPUNT
--m..u-ymmn-. produch o + ’ /
Bt s . woold 001 ¥ (29)
“wlnﬂlu-—dm
Kp + 7 Yh(1385)
Ant @)
at 7 and 11,5 Cev/e. In to the diff al cross

meagutement of the parity violating hyperen .dacuya enables the polariza-
tion of the I or Y* to be measured. The reactions are expected to be
dominated by vector and tensor K* exchange. If these Regge-trajectories
ore exchange deganarate, cqual cross sections fer the lina-reversed pairs
{la,b) and (2a,b) are predicted as well as equal and opposite hyperan
polarization. If the vector and tensor K* alsoc have the same residues
(strong exchange degeneracy), the polarizations are predicted to be zero.
Lower energy data has shown violatioms of these predictions as the cross

section for the K ind has ded that from the %' reac-

cion by a factor of 2 to 4. The resuvlts presented at 11.5 GeV/c are also
discussed elae\nm.'el and are included hare for comparison.
2. EXPERIMENTAL DETAILS .

The experimente were performed in the SLAC 40" capid cycling bubble
chamber with the flash triggered by an online eignature of a fagt out=
going Kt from the n+ induced reactions (la) and (2a); for reactions (lb)

and (2b) the signatura was for a fast o n. Ad ption of the
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axperizental eetup and trigger has been given eluuvhnu.z The rrigger
lagic vn‘| cegentially identical at the two energies and very similar for
the n* and ¥ induced reactions. Bisses from the trigger affected only

tile feut outgoing particles and, only an

correction. Below |t - t-unl = 0.02 (t:avle)2 a covrection vas required
for beam veto logic in the crigger. In the 7 GeV/e data a corzection
vas required above [ - t,. | = 0.4 (Gav/c)? due to the gecmetrical

of the system. At 11.5 GaV/c geomotrical iorrec-

tions are not requited below |t ~ tml of 1 (cev/e)z. The acceptance
at 7 GeV/c for reaction (la) is given in Fig. 1. It i very simidar for
the other reactions at that energy.

Hormalization correcticne due to trigger dead times, counter inef-

£ and and decays of the beam and trigger particles

are essentielly the aama in both 1+ and K~ exposures. Correcticnd pecu=

liar to the -+ exposuye Tesult from p contehimation in the 1% bean and

lost triggera caused by pileup in the large d ik

used for identification of the outgoing particles. For the K expogure
a y veto vas included ta eliminate triggers from K~ decoys and a correc-
tion for  punch through was applied. We estimate an overall systematic
uncartainty of 10X in the crosa section, but the relative uncertainty

between the x' and K and the tvo 15 less than

81, di bubble to allow for A’s or L's decaying

too cloge or tao far from the primary vertex were aleo wmade.

Events cor d to the £ production reactions (la) and (1b)

were found by scanniug for 2-prong events with a charged decay and iden-

tified by a & fi¢ simuli y ot the production and decay
.
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vertices. For the Y*(1385) reactions, (2a) and (2b), the film vas scapned

for evemts with twn prongs and a neutral vee (A + px ) which then gave

2 fit at prod and decay vertices., The proportion of
Y&(1385) decaying to An” was determined by fittirg the A’ mass spactrus
balow 1.55 Gevlcz to @ Breit-Wigner and incoherent phess space background.
For ponentun transfers less cthan 1 (CeV/c)? the hackground leval is $10%
of the T#(1385) peak (see Fig. 2).

3. THE HBACTIONS o¥p -+ ¥'s and Kp » » ¥

1 cross for these 4 to|t] =12 (l:dllc)z

are shown in Figs. 3(a) ancd 3(b). They 3 earlier 1ts in sh
a simple exponential behavior for |t| < 0.4 (Gev/c)?. Thare is no avi-

dence for a in the 4 indicating domd of

the non-flip helicity azplitude at least at low aomentun transfer. Fits
to the cress section of the form

do _ , bt
ac = A

have been made in the low t reglon and the values of A and b are given

in Table I. At botk 1os the v' induced alopes are wteeper
than for the K reactions, although the difference is less at the higher
somentun. Slopes for both reactions increase with energy while the inter-
cepta decrease. The diffcrence of intarcepts, however, show a barely
significant emergy veristion. At 7 GaV/c R« (A‘_ - ‘I")l“l' + A.,,,) i
0.063 £ 0.067 whereas it is -0.021 * 0.059 at 11.5 GeV/e. Exchange
degeueracy predicts Re0 and within erxors this ia satisfied at both ener-
gles, The integrated cross sections up to [t] = 1 (Ge\lle)2 ars also given

in Table 1. They show & marked diff, in energy d over this
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range with the X~ beam cross section falling much more vapidly then for

the |r+ bean. To quantify thie behavior the 1

o= p;:b hep been used. Using our integrated cross sections at 7 and
11,5 ve £ind o = 1.18 £ 0.20 for ='p + KT and o = 1.61 £ 0.20 for
£p -+t
Part of the energy dependence arices frow the difference in toin At
the two energica. In both cases tain *PPrOuches sero aa the energy in-
but this the low t phage space available for the I

resction and decresses it for the K . In an attespt to account for this
kinemstic effect the exponential fit has been used to correct the meas-
ured eroms sections by

9
,’;m PRI
Thie corraction incresses the %' cross gections by 3.8 and 1.4 ub at the
w0 enargies and decraasas tha K ones by 4.1 and 1,3 ub. Using the
corracted cross sections the values of n are 1.2¢ & 0.20 and 1.57 £ 0.20
showing the K~ cross section may have u glightly larger energy depenience

than the ¥ even after for the dt ‘

The only other group to thig line pair of
at two energies with the same hnique 15 & ing mass
ezperiment of Berglund et AI.A Thedir lte are not with

those pregented hers.
Using our data at both energies for the I production reactions and

the cross 1 in the torm:

a ee(t)-2
£-fora
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an effective trajactory may be determined by each of the two reactiona.
They are shown in Pig. 4. Both are consistent with a trajectory passing
through the K*(890) and K*(1420) poles as ¢ the

are dominated by exchange of the vector and tenser <r's.

The £¥ polari resultas, d by of the

decay asymmetry, ave shown in Figs. 3(c) and 3(d). The method of analysis

and are d; in an earlier pubncAun.S

Our
{ucreased etatistice confirm the results of our earlfer publication show-
i0g non-zerc I polarization for both reactions, but polarizations which,
within our experimentsl precision, are equal in wagnitude and opposite
in sign. The results show no significant differnnce at the two energies.

Thin reflection gymuatry of the polarizstion is expected in the wesk

4. THE REACTIONS x'p » K'Y*(1385) end K'p - x Y#(1385)

The di 2l cross 4 are ghown in Figs. 5(a) and 5(b).
All have a at low £ riag & of the
£11p wnlike E The polots have been fitted

to the parametrization:

£-(a - a0} &

The EFit 1s showo in Fig. 5 and :hanluesolAl,Azndbmglvm
in Table II. The broad features of the energy dependence are very aimilar
to those for T production. At 7 GeV/c the value of b for the ."' reaction
18 greater tham for the K while at 11.5 GeV/c they are the same within
errora. The integrated cross sections, algo given in Tabla II, show a
substantial difference at 7 GeV/c, but a wuch gmaller cne at 11,5 GeV/e.

Most of the eross scction difference at 11,5 GeV/c results solely from
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different kinematics for the two rn:u.ms.l Paramstrizing these croes
sections as before, v = l’!.-:b' the values of n obtained ave 1.12 ¢ 0.20
for the x' reaction and 1.51 ¢ 0.20 for the K reaction. Corrections
for the variation of toyn 87 less severe in this case due to the turu-
over at low t; they are also harder to correct for. However using the

paramaters from the above fit o correction

/‘-hA- et ) et ar - % aphgty M
onon P17 42wl € Lot e e

may be made. This suggests an increase of 1.8 smd 1.0 yb to the :+ ctross

at the two and & d of 2.1 and 0.6 pb to the K~

cross The d crosa 3. yleld a values of 1.13 * 0.20

for the »* resction and 1,43 % 0.20 for the K~ one. The rasults ara very
similar to those obteined for the ncn-flip dominated E production.

The polarization of tha Y(1385) s d by a

1dkelihood fic to the Y% and A decay distributions in terms of the trans—
wversity demsity matrix elements. The method is described in another
paper subwitted to this clmtemca.: The results are showu in Figs. 5(c)
and 5(d). In neither reaction is there any significant evidence for non-
zero polarization at eithar energy. While this agrees with strong

it is algo predicted on the basis of the

addivive quark® and Stodolaky-Sakurai’ models.

5.  CONCLUSIORS

e have the &l cvoss <1 and pol

for £ and Y*(1385) di in line d at 7 and 11.5

GeV/c. The energy dependence e found to depend on the iuitial state,

and not on vhich is d or the d is
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non-f11p or £lip dominated, Our data show a much more seveve fall in

zroga section for the K~ with bean

than for the ' omes. As & result, the cross gection excees for tha ¥~
reaceions which hae shown exchange degemeracy violations at lower energy
and s still significaat at 7 GeV/c has virtually died away by 11.5 GeV/c,

Polarization measutements of the Z‘. which show reflection symmetry be-

tuecen the IK+ and K~ 4 at both » ond of the Y%, which show
zero pol for both ¢! also di in the pro-
of K#(890) vector aand K*(1420) tensor

trajectories for both the uon-flip dominated £ and flip dominate Y*

production procegses.
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TABLE I

d Cross S and Fit for v'p + KTt and Xp + rIt,
o »
Momentum A 2 b _ tot
Reaction GeV/e ub/{GeV/c) (Gev/e) pb
7.0 397 + 26 9.2 ¢ 0.5 41.5 % 4.7
o+ ket
11.5 246 12 10.5 0.4 23.1 £2.4
7.0 450 % 40 8.2 £ 0.7 60.0 = 7.1
Kp oot
1.5 236 + 13 7.8 + 0.4 27.0 £ 2.9
*

Cross section integrated from t = -1.0 to "mtn' Includes 10% systematic uncertainity.



TABLE II

I Crons and it P for 17p + KY*(1385;
and K p + n YA{1385).
&
Homentum Ay 2 A 4 b -2 %o
Reaction GeV/c ub/ (GeV/c) ub/(GeV/c) (GeV/c) ub
7.0 &5 596 + 104 7.1 0.4 12,2 + 1.4
7 » Ky*(2385)
11.5 103 326+ 25 7.0 £ 0.4 7.0+ 0.8
1.0 256 554 & 96 6.0 x 0.4 0.4 2.4
Kp + 1 Y#(2385)
11.5 133 362+ 8 7.0 £ 0.4 10.1 = 1.1

Cross section integrated from t

-1.0 to tm

in®

Includes 101 systematic uncertainty.

- o1 -
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FIGURE CAPTIONS
Acceptance as a funetion of -t' for the reaction l’p - K*I'.’ at

7 GaV/e.

nass di of the o system at 11.5 GaV/c. The

solid line is the vesult of the maximum 1tkelfthood fic.

Diff 1 cross

and T polarizations for the raactions
w'p + K't* and Kp + x"t* 4t 7 and 11.5 Gev/e.

Bffective trajectories for the n'p + K'E" and K'p + 17E" reactions
betuegen 7 and 11.5 GaV/c.

Differential cross r=rtions and Y* pol for the

w'p + K'Y*(1385) mnd K7p + +TYH(1365) at 7 and 11.5 GeV/ec.
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