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The experimental results are presented for the studies of quaasi-
binary hypercharge-exchange reactions on carbon and deuterium nuclef.

Differential crods sections for reactions

at+n-—» K+ Z°

siten — KY+A
have been measured at the incident pion momentum 10.3 GeV/c. Earlier,
these reactions were investigated only at energies up to 5.1 GeV/c 1.

The experimental investigations of binary reactlions with hyper-
charge exchange at different energies are of interest as they allow
us to study the behaviour of cross sections and strange Regge-trajec-
tories. Such experimental data are also useful for testing the exist-
ing theoretical models (see, e.ge. /2/ and /3/).

Beslides, we have measured the ratio Aeff of differential croass
sections for quasibinary reactions on the carbon and deuterium nuclei.
Interest in -this measurement was provoked by the recent model /4/,
based on QCD principles, which predicts the growth of that ratio Aeff
with increasing absolute value of the momentum transfer |t| , where-
as the Glauber phenomenology and additive quark model give both
Aeff = const.

Differential cross sections. Measurements were carried out at
the spectrometer HYPERON/5/ at Serpukhov accelerator. The measure-
ment procedure and data analysis are described in detail in refs./6’7/
in which the experimental results are also presented for the
binary reaction f:*'p —*K+Z+ obtainqd with the same set-up. Sta-
tistica for the reactions §itn -'K+£'y/\ was collected under the
same conditions with the deuterium target.

The reactions under investigation were selected by analysing
missing-mass-squared spectra. for the forward-emitted K¥ meson; the
distribution of events over the missing mass squared (MM2) is plotted
in Fig. 1; here a peak is clearly seen tliat is produced by the three

reactions
wren — KT+ X5 P
Tt+ N — K++ /\’ (2)
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tep — KY+ 37 (3)
It is just the events with M2 < 2 GeV2/u4, that have been selected
for further analysis. In each transfer-momentum imterval missing-
mags-squared spectra were histogrammed taking into account the accep-
tance of apparatus. In Fig. 2 a typical distribution is shown for
welghted events in the transfer-momentum range 0.01§ lt-tmi | =
t' < 0.02 GeVZ/c2. i
N Since the mass difference
of ¥V ana Z° hyperons is
small, am® = 0,007 GeVZ/c4,
then by analysing the MM2 spectra
only a total contribution of
reaction (1) and (3) can be deter-
mined. The contribution of each
reaction can be found by using
isotopic invariance relation:
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Fig. 2. The missing-mass-squared 40
spectrum :Ln20.01s t! = lt'tmin" )
0.02 GeVe/e interval weighted

with allowance for the apparatus 30
acceptance; the dashed line is —

the distribution of nonweighted
events; the solid lines: I is 26
the fit with the approximating
function, 2 is a summed contribu-
tion of reactions (1) and (3), 10
3 18 a contribution of reaction

(2), 4 —‘background from 3-par-’ .
ticles final states. 1

thé(ﬁ*n—’ K*s9)= g—g(ﬁ*p—m*Z*)- 4)

The separated contributions of reactions (1)-(3) were determined

‘Fig. 3. Dependence of differenti- 20

by fitting of Mmz—spectra (see 6/), gimilar to shown on Fig. 2. Par-
ticle masses were taken equal to its tabulated values. Peak widths
are conditioned by facility resolution.
| T o . +.0 | Taeble 1. Differentiael cross sec-
It AT~ K2 10 ~K'A | tions a6 /at[uv/(Gev/c)?] tor
0,00-0,01 [120,3£26,2 | 183,8£40,0 | the reactions Ji*n —= K'.X
— ) and t*tn— KA.
0,01-0,02 | 98,9%¥21,8| 137,2%33,3
0,02-0,03 | 81,0%14,9-1139,2%28,0 ‘The results of measurement
0,03-0,05| 91,3%15,7 [ 101,8%23,3 of the differential cross sec-
tions for reactions (1) and (2)
0,05-0,10 54,7¥10,2 [ 114,6£20,4 in the momentum—traxésfer' range
; 2
0,10-0,20 | 28,6% 4,9| 67,5%11,4 | O & ¥'< 0.4 GeV"/c® are present-
— — ed in Table 1 and Fig. 3 and
0,20-0,40 6,9% 3,4 | 13,2%5,8 compared with the results of

approximation oflthe diffezl'enti-
al cross sections to the exponential function: d6/df=Aexp(bt) the

approximation parameters A and b being given in Teble 2.
Foley et al. 8/ have

measured the cross sections for —(ieL\t/)n/cJ

the reactions fL™p —#K°Z°//\ .

isospin conjugated to (1) and

(2) at about the same energy,

10.7 GeV, and calculated the

approximation parameters for

these reactions, which we list

T -K*s°

I

al cross sections for the reactions 100
*n—oK*>° and sith—K*A

on t' = |t-—tm1n|; go0lid lines de-
note the fit with the function n

g_é, =A ebt ; dashed lines
dt L 72/

are pre_dictions of the mode
for energy 10.7 GeV, o1 02 03




Table 2. Values of the parameters of approximation of differential
cross Sections to the function d6/dt'=A exp(bt') : .
tor fitn—+K*ZYA - datafrom the HYPERON

for fi"p — K°ZY/A - data by Foley et al. /8/g% 10.7 cev.
| [tk St KA T pek® 5 117p KA .
. .
A 115,3¢12,7[170,0¢18,81 103%3 117 %3 ,ub/fGEVA:) i'
b| 94%1,2| 7.4%1,1|9,3870,24|7,8520,18] (Gey/c)? j

for comparison in Table. 2; the parameters found by ?oley et al. are
in good agreement with ours except the parameter A for reaction (2).

Our results of measurement and approximation are also compared
in Pige. 3 with predictioﬁs of the quasi-eikonal model 2/ treating a
wide class of processes of pSeudoscalar meson-nucleon scattering; a
satisfactory agreement can be seen,

The intégrated crossa sections 6 were found to equal for
reaction (1) (11.841.1) ub and for (2) (21.7#2.2) mwb; for reac-
tion (3) © = (23.612.2) Mb was obtained by using relation (4),
in agreement with the value (25.7i2.4) Mb found by interpolating
the results of measurements at the HYPERON at 12 GeV/c to
10.3 GeV/c beam momentum.

The ratio of cross sections on carbon and deuterium nuclei. As
it has been mentioned, different theoretical models predict different
ratios of the differential cross sections for exchange meson scatter-
ing on nuclei to the ones on the free nucleon as a function of the
momentum transfer. We have calculated this dependence for a carbon
nucleus by using the cross sections for reactions on the deuteron
rather than on the nucleon: N

A ft)= d6/dt (m*c—K*Y +A')
e\ /" d6/dt (5* DKy +N)
because on the deuterium,as on the carbon,the same quasibinary reac-
tions (1)-(3) take place.And since both the nuclei are symmetric,the
relative contribution of these reactions is the same for carbon as
for deuterium,which allows us to determineg A pe by using summed cross
sections,without separating the react{ion channels.In doing, so,we have

neglected the Glauber screening of nucleons in the deuteron. r&

As the carbon target, we made use of a scintillation counter in r
front of the deuterium targét (a high-interaction point resolution )
allowed us to separate the events generated by interactions in the-~ Jl

.counter substance). Por this case we find that in the distribution

of events over the missing-mass-squared a peak from reactions (1)-(3)
is clearly observed (see Pig. 4).

N L

Fig. 4. The‘missing-mass—sqﬁared
80 -

distribution of events for carbon.

In Pig. 5 we plot the expe~
rimental results for-Aeff. The
obtained dependence tends to in=-
crease, in agreement with predic-
tions of the model given in /4
By this model, 4.p¢ 18 growing
because meson-nucleon scattering
"chooses", from the meson form
factor, transverse fluctuations
3wﬂ§§ﬁ (di?tances between quarks)

T ~ 1/t%'s Therefore, if scat~
tering proceeds in an absorbing nuclear matter, the meson-absorption
cross section being proportional to T 2 will strongly depend on t'.
For heavy nuclei, the magnitude of A £e should sharply increase from
A173 tor tre<ml to A for t'>» ml. Note is o be made that the
growth of Aeff mey also be caused by multiple rescattering if it is
not suppressed, as in our case, by kinematical constraints of binary
reactions,.
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Summary
1. The differential cross sections for hypercharge-~exchange
binary reactions

iten—=K'+Z° e |
8
giten = K'+A (2)

at energy 10.3 GeV have been
measured.

The obtained results are in rough
agreement with the data found

Pig. 5. The dependence Aerf(t')'
The solid line represents the

prediction of the model /4/. The r
dashed line is the Glauber appro-
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by Foley et al. 8/ on measurement of reactiona 5i"p r.K’Zy/\ iso-
spin conjugated to (1) and (2).

The t' dependence of differential cross sections for reactions
(1Y and (2) agree satisfactorily with the functions calculated within
the quasi~eikonal model

2. The ratio A eff is obtained for the dlfferentlal cross secti-
ong of quasibinary reactions +A—’K Y “'A on carbon and deute-
rium nuciei versus the momentum transfer. Aeff is observed to tend
to grow with t', in agreement with predictions of the model

The authors are grateful to the JINR and IHEP Directorates for
the possibility of carrying out the experiment; to B.Z.Kopeliovich
for useful discussions and to A.E.Nazaryan for supplying the results
of theoretical calculations of differential cross sections.
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Gunansze 7.C. u ap.
Mmddepenyuansnue ceuerus peawywis # 0 - K¥Z% #tn » K*A
U OTHOWEHWE AMGDEPEHUMANLHUX CEYEHWH KBAZNEUHAPHEX

npoyececos #*A K'Y +A° ana a 7
g Aep yrnepopa u
npu 3veprum 10,3 aB/c YraepoR AesTepun

E1-86-780

‘ NpeacTasneHs PesynsTaTe W3yYEHMA Peakyun rfn K'S YA npu 10,3 MaB/c
Ksnepennn GuN BLNONHEeHW HA CNEKTpoMeTpe HegocTawoumx Macc ''Munepown’, Ha yc.:-
n::n;:ne MgBZ. rsnepenu AnddepeHymnanbHue CeyeHur B uwHTepsane nepenar’mux
“HTZ coB 0 <|t-tp, | < 0,4 (F3B/c)®. UnTerpansHue ceueHua B UcCRERyeMoM
psane rjepinanuu: :nnynbcoa coctasum: (11,8 + 1,1) mx6 w (21,7 + 2,2) mk6
cnm peakyuit 7t +K*I° , 7o - K*A cooTeeTcTBEHHO. flonyyeHHwe pe?ym',fa'ru
M:i:uuan:amcs ¢ NPeACKaA3aHNAMK KBA3MIWKOHANBHOW MOAENM W C APYFrUMM IKChepu-
HolMit QAHHWMU .
e Y +At13:epeno OTHOWEHne A""(‘). AndPepeHyManbHux ceueHui
a AApax yrnepoAa um AenTtepua. Aeff umeeT TeHAEGHYUMD

K Ty C BO3pacTaHueM |t| B co
HaPOCKxn. el 0TBETCTBUM C NPEACKA3AHWEM MOAENM, OCHOBAHHOM

PabeTa swnonHeHa s JlaGopaTopum sgepHux npoGnem OMAMU.

Npenpuur O6veauteuMoro MHCTHTYTa ANEPHMX Hecnenopanmii. JyGua 1986

Bitsadze G.S. et al. E1-86-780
Di::ar;rl}:\ial Cros? Sections for Reactions »*n » K*X° and

; - arl: Ra:(Lo of‘mfferentia! Cross Sections for Quasi-Binary
rocesses »*A « K*Y+A’ on Carbon and Deuterium Nuclei at 10.3 GeV/c )

prese:::dre::hs of the study of n'a +K*X°A reactions at 10.3 GeV/c are
. e measurements were carried out at missing mass spectrometer

fiY:El’:OPzG:\tI/(l:f)igEP accelerator. The differential cross sections in 0<{t-t_, |<
. momentum transfer range are measured. The integrated cro:"sn

:g:t:z::t;gn:hejtudi*’edo t-interval are (11.8 + 1.1) ut and (21.7 + 2.2) ub
vore conpared \:iltlh*xh: anr:I ' + K*A, respectively. The obtained results
per imemen duts ;he pret:.lnctlons of quasi-eikonal model and with other
A et - The ratio A, () of d!fferential cross sections for g*A o
ions on carbon and deuterium nuclei are measured. The Ay (V)

tend to grow with i i i .
based model . ncreasing [t| in agreement with the predictions of QCD-

The investigati .
Problame, Jing. Stion has been performed at the Laboratory of Nuclear

Preprint of the Joint Institute for Nuclear Research. Dubna 1986




