
~---...ll) 

'I' 8 Kon . \: 

13 
" l , K 

~ 

Ofi1J8AMH8HHbll 
MHCTMTYT 
RA8pHblX11 ~ 

---
H'C CI eAo BaH MA 

AYfiHa 
'-' ~f/, ilAS 

I. 

EI-87-166 

K.Iovchev, E.N.Kladnilskaya, V.Boldeao, 

S.Dica • 
,I 

" 

STUDY OF THE POLARIZATION 

FOR A-HYPERONS PRODUCED 

IN 12C_C AND 12C•Ta INTERACTIONS 

AT 4.2 GEV/C PER NUCLEON 

Submi tted to Ilfl<p1I 

Pe,ql!KTOp 3. B. I1BamKeBHtI. MaKeT P •.Q. <%>OMHHDH. 

.
nOAmfcaHO o neuar s, 25.03.87. 'I 

\ '!l'Central Institute for Physics, Bucha r es t 
~opMaT 60x90/16. O~ceTHaR ne4aTb . Y4,-Ha,q .nHcToa 0,5.
 

THpalK 485. 3aKas 38873. 
"
 1987

HaAaTenbCKHH OT,qen 06~eAHHeHHoro HHcTHTyTa RAepH~X HccneAbaaHHH • 
.lly6Ha MoCKoeCKOH 06naCTH. "I 



1f""~7 

A nUlIlber ot papere devoted to the polarization or 1\ -hyperons 

produced both in hadron-hadron and hadron-nucleus interactions 

ha·s been published 1D the lallt te. year" (aee1-7 and rererences li Il. 
tbereiD) ~ The experimental resulte 8how that th. polaritation 

ot A -hyperons <" ~) growa with inereasing their transverS8 

1Il0lllentuIl over a range ot 0.3- 1.0 GeV/c and 18 practically 

independent ot bealll energT'1, 7/ . 'lhe depend..Dce of'.r:.. on th. 

atoaic weight of' the target nucleus i8 rather -eak/6, 7/ . 80, 1n 

neutron-aucleus interactions at ~40 GeV over the r~ of 

0.64( P<'1.) GeV/c, fi.". AB, ~ere B. -o.1~~:~~ /6/. 

Bxperi..ntal 1nvestigations ot A -hyperon polar1zatioD are 

on11 beginni~B-10/. !he pres8Dt paper pre.enta the re.ult. ~t 
daterllination f'or the polarization of' A -~per0D8 produoed 1u 

inala.tic aa and Cfa 1nteractione at • pr1Bar7 Duelei mo.eDtua 

of' 4.2 GeV/c per Ducleon. 

.ethodical probleme oonnected with the lIelectioD ~ ideDtit1

cation of' A -hyperoDs are reported 1D /11/. 

It ia knOWD that the angular distribution of' protoDS f'rom 

/\ -hyperon decay in the 1\ reet eyetem La due to I\.-particle 

polarization as f'ollows: 

l'(cos e ) • ~ (1+ ot. Y;. coee), (1) 

where () 1a the emieeion angle of the proton in the reet eystem 1\ 

relative, to the vector normal to the A production plane, 
-? ~ -~ - ~ 
n • (PA~ PA ) / /PAX PA /. Her~ PA aDd P are the momenta of'A 

projeetile nucleus and Â -hyperon , 

decay parameter (o(. 0.642;t 0.013 

t10n han beln det1nod aa 

~ • 1 _~22aj!.?._ . 
~ 0\ <••or' 

-~-----------------'----

r~ep8ctiv81y and c( is the 

) ó The .1\ -hyperon polariza

I Itr 

(2) 

( 

It áhould be noted that the direct ~ -hyperon produetion is 

distinguished neither in our experiment nor in the other ones. 

The polarization has been defined fo~ all A' 8 produc@d from 

the reaction 

A + AT -~ A + X ( 3 ) p 

as well as from z.0 decay from the reaction 

Ap+~ ~/"L"o + X , z; 0_'7 j\' f- q' (4) 

For 1\ -hyperona from the latter reaction y;.! • - j :?z:.o /13/. 

At our energy G: .~1/46:'(/14,15)/ and at.Y: li: Zothe polarization
• LO ;r'+/\ "L-

of tha registered A -hyperons ie expectGd to be 30% emaller 

than from react1on(3). 

The data on the ~ -hyperon polarization in inelastic and 

nUltinucleon$) CC interactions as WGll as in CTa collisions are 

preaented in Table1. It aleo prosente the average transverse 

momenta of Â -hyperons and their number.for oach type of inter

action. AlI the values of ~are consistent with zero polarization 

within errore. The sarna result has been obtained for 1\ -hyperon 

polarization in inelaatic HeLi and central CC, CNe, ONe 

collisions at 4.5 GeV/c/9/ as well ae in central Ar-KCl inter

actions at 1.8 GeV/c per nucleon/8/. 

Looking for a possible y:.. dependence on the tranav~ree 

momentum of A -hyperons, alI CC events with A -particle production 

were subdivided into three ~oupe: with Pk ~ 0.4 GeV/c, 

0.4 ~ p ~ O.b GeV/e and P > 0.6 GeV/e (up to 1.2 GeV/c). For the 

same purpos0 CTa interaetions with A' s were separated into two 

groups: with P~0.4GeV/c and P > 0.4 GeV/c. 

*) Multinueleon CC 

aetion of, at 
nucleus. 

interaetions are charaeterized by the inner-

least, 4 protons from the ineident earbon 
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TAELE 1 

The polari'zaiion for· J\ -hyperons in nucleue

nucleue interactione. 

Ap - .( EL. > Number ofAT (GeV/c)	 /\ -hyperons 

CC 0.47±0.01 373 -0.09±0.14 

CC(mn) 0.53±0.02 161 -0.16±0.20 

CTa O.48±0.03 76 -0.10±0.30 

/9/
CC CNe,ONe 0.59±0.04 100 -0.08±0.25 
central 

, , --, I Fig.1. The dependence ~ on the 
0,9 

áver age value of transverse mo-
I-	 I ; 

mentum (r1> in	 (P+lr) interac0,'" 
tions(VJ at 28.5 GeV/c. in (O+C) 

------------ (o) an.~ 

~ ~~ V ~1 V V V ~ at 4.2 GeV/c per nuc.Leon, in ine
-(),4 ~ I	 lastic (He+Li) (A) and central 

(C+C. C+Ne •••• O+Pb) (e) ihterac
-0,8 

I tions at 4.5 GeV/c per nucleon. 
0.1 0,4 O{i 0,8 lP 1,2	 . 

<Fi> (Ge\y,) 

The average va1uee of transverse momentum and A -particle 

polarization ·are defined in each group. The results are presented 

in Pig.1. together with the data on A -hyperon polariza~ion in 

inelastic HeLi and central CC, CBe, ONe ••• OPb collisions/10/. 

The ~ dependence on P~(PL> 0.5 GeV/c ) for plr interactions 

It 
I 

TABLE 2 

The po1arization for /\ -hyperons in nucleus

nucleuB int8ractions as a function of 

transveree momentum. 

i~~ Ap ..:.	 A P..L -: P.L>T	 T N" 
(GeV/c) (GeV/c) " 

CC P.,L. t.: 0.4 °.25±0.01 0.23±0.20 162 

CC	 0.4 0.65±0.02 .-o. 36±0.17 211P.l. > 
CTa P-,- L. 0.4 O.23±0.02 0.28±0.41 35
 

CTa P.L > 0.4 0.69+0.05 -'o.45±O.39 41
 

. --~------------------------------------------------------------

polarization differB from ~ in the range of P.L> 0.4 GeV/c. 

The values of ~ for thesl intervals of transverse momentum 

are given in, Table 2. The ç; dependence on fi in CC and CTa 

interactione agrees with the results obtaine.d fór ~ in hadron

~ucleus/1'-51 .end nucleus-nuc1eue collieions/10/. So, the 

dependence effect of A -hyperoDSpolarization on the1r transverse 

momentum at 0.3 - 1 GeV/c ie valid for nucleue-nucleus interactionB. 

REFERENCES 

1 •	 Heller ~., Proceedinga of the 6-th International Symposium 

on High Bnergy Spin Physice, Marseillee, September 12-19, 

1984, p.C2-121. 

at 28.5 GeV/c is shown for comparison /2/. It ehould be taken into	 2. Lommanno ~. et aI., Phys. Rev. Leit., 1979, v.43, p.1905.

~ account (although the errars are large) that within a small ~ 3. Shahbazian B.'A. et aI., JINR, B1-11519, Dubna, 1978; 

interval (ô-<0.4 GeV/c ) of transverse momenta the A -hyperon Temn1kov P.P. et aI., JINR, P1-12138; Dubna, 1980. 

4 5 



4.	 Dzhmukhadzo S.V. et aI., JINR, P1-80-370, Dubna, 1980;
 

Nucl. Phya., 1981, v.33, p.160.
 

5.	 Aleev A.N. et aI., Nucl Phys., 1983, v.37, p.1480;
 

JINR, E1-82-760, Dubna, 1982.
 

6.	 Aleev A.N. et aI., JINR, D1-86-550, Dubna, 1986. 

7.	 PanagiotOlll>. A.D., Phya •. Rev , C, 1986, v.33, p.1999. 

8.	 Harris J. et aI., Phya. Rev. Lett., 1981, v.47, p.229. 

9.	 Anikina M. et aI., Z.Phye., 1984, v.C25, p.1. 

10.	 Anikina M. et aI., JINR, E1-85-578, Dubna, 1985. 

11.	 iovchev K.J., Xladnitakaya E •.N., JINR, P1-86-166, Dubna , 

1986. 

12.	 Paccini - Turluer M.L. et aI., Ze1t.Phys. C, 1979, v.1,p.19. 

13.	 Gatto R., Phys. Rev., 1958, v.109, p.610. 

14.	 Louttit R.I. Phye. Rev., 1961, v.123, p.1465. 

15.	 Bierman E. Phye. Rev., 1966, v.147, p.922. 

16.	 Agakishiev H.N., JINR, P1-82-536, Dubna, 1982; 

Nucl. Phya., 1983, v.38, p.1521 

Zeit. Phye., 1983, v. C16, p.307. 

Received by Publishing Department 
on March 18, 1987. 

6 

HO~qeB K., KnaAHH~KaH E.H., Bongea B~, El-87-166 
~HIJ;a C.
 
HccnegoBaHHe nonHpH3aIJ;HH A-rHnepoHoB,
 
po~eHHb~ B CC- H CTa-BsaHMogeHcTBHHX 
npH	 4,2 f3B/c Ha HYKnOH 

HccnegOBarracõ rronHpH3aIJ;HH A-rHnepoHoB B CC- H CTa-B3aH
MogeHcTBHHX UpH 4,2 fsB/ c Ha HYKnOH ~ Pe s yrrs-ra'rsr cor'nacyror-: 
CH c 3aBHCHMOCTõlO PA OT nonepe-nro ro HMuynõca /v-r'arreponoa , 
norryveaaoü nna anpotr-xnepnux B3HMogeHcTBHH. 

Pa60Ta asrrrornrena B Jlaõopa ropaa BblCOKHX 3HeprHi1 OI·mil. 

Ilpenpaar 06'be,Il,HHeHHOI'O HHCTHTyra R:,II,epHhIX HCCJIe,Il,OBaHHH. ,ny6Ha 1987 

Iovchev K~, Kladnitskaya E.N., Boldea V., El-87-166 
Dica s. 
Study of the Polarization for Â-Hyperons 
Produced in 12C - C and 12C-Ta Interactions 
at 4.2 GeV/c per Nucleon 

_ The polarization for A produced in CC and CTa interac
tions at 4.2 GeV/c per nucleon has been studied. Tqe re
sults are in agreement with PA dependence on the transver
se momentum of A-hyperons obtained for hadron-nucleus in
teractions. 

The investigation has been performed at the Laboratory 
of.High Energies, JINR. 
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