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TeMHHKOB n.n •• THMOHHHa A.A., Wax6a3SIH E.A. 

KyMynHTHBHoe o6paaoaaHHe A -rHrrepoaoa a rr -c­
H n C -B38HMO)leHCTBHHX 

PI - 12138 

C noMOlllblO nonyMerpoaoil rrporraaoaoil KaMepbl nony'leHbl aaHHbie no 

pOlKAeHHIO HeilrpanbHb!X crpaHHbiX qacrHu. DpHBOAHTCH ce'leHHH o6paaoaaHHH 

A -rHrrepoHOB ao e3aHMOAeilcTBHHX rr-C npH P77 _ =4,0 faBle H nC npH 

<p
0 

> =7 faBle b KHHeMaTH'leCKOH o6naCTH, aanpeUleHHOH AnSI peaKUHH 

Ha CB060llHOM HyKnOHe. 06HapylKeHO, 'ITO ITOBeAeHHe nonHpH38UHH f'HITepOHOB 

B ljlyHKUHH yrna Bb!nera B rrpeaenax OlllH60K aKCITepHMeHTa He 38BHCHT or 

npHpOAbl H aHeprHH aaneTalOUlHX 'l8CTHU. fiHijl<lJepeHUHanbHOe Ce'leHHe aKCITO­

HeHUHanbHO 38BHCHr or MHHHManbHOH MaCChi MHllleHH, Ha KOTOpOil B03MOlKHO 

pOlKAeHHe A -rHrrepoHa c aaHHbiM HMnynbCOM. napaMeTp HaKnoHa aKCITOHeH-

Tbl OAHH8KOB )lnH nC- H rr-C-B38HMO)leHCTBHii. 

Pa6ora abmonaeaa a Jla6oparopHH BbiCOKHX aaeprHil 0~1 Hl1. 

Coo6lJleHHe 06bellHH6HHOf'O HHCTHTyTa HllepHblX HCCneAOBBHHll, ily6Ha 1979 

Temnikov P.P., Timonina A.A., Shakhbaz1an EA. 

Comu.lative Production of A -Hyperons in 
rr -c and nC Interactions 

P1 - 12138 

By means of 0.5 m propane chamber the data on production 
of neutral str:J.nge particles are obtained. The cross sections of 
A -hyperon production in rr-C interactions at p ~4 GeV/c and in 
nC interactions at < p

0 
> 7 GeV/c outside the kinematical region 

for reactions on free nucleons are given. The behaviour of hype­
ron polarization as a function of emission angle does not depend 
in the error limits on the nature and energy of incident particles. 
The differential cross section depends exponentially on the minimum 
target mass, on which the production at a A -hyperon with a given 
momentum is possible. The slope parameters for nc and rr- C -inte­
ractions are the same. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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llOBBlleHHe ~DOTe3hl/l/ H 3aTeM OTKphlTHe KYMYllBTHB­

HOrO 3~eKTa/2 
HHHUHHpOBano 60llLWO' ~OnHqecTBO 3KCne­

pHMeHTallLHhlX H TeOpeTHqecKHX pa60T 
3 

• 0TKphlllaCL HOBaB 

o6naCTL HCClleAOBaHHH - penBTHBHCTCKaB BAepHaB ~H3HKa. 
llonyqeHHhle 3KcnepHMeHTanLHhle AaHHhle no3BOnHnH pacnpo­

cTpaHHTL DOHBTHe MaCWTa6HOH HHBapHaHTHOCTH Ha B3aHMO­

AeHcTBHB c BApaMH I BAepHhlH cKeHnHHr/ 4~ npeAenLHaB ~par­
MeHTaUHB BAep 131 I. 

Cy{UeCTByeT 6onLWOe KOllHqecTBO OCHOBaHHhlX Ha pa3nHq­

HhlX ~H3HqeCKHX npeADOChlllKaX TeopeTHqeCKHX MOAeneH, KO­

TOphle ODHChlBaiOT OTAellLHhle qepThl BBlleHHB. B 3TOH CHTya­

UHH He06XOAHMO paCWHpHTL Ha6op H3yqaeMhlX qacTHU H H3Me­

pBeMhlX BenHqHH. B 6onLWHHCTBe 3KcnepHMeHTanLHhlX pa6oT 

H3yqanOCL pO>KAeHHe rr-Me30HOB H npOTOHOB Ha HApax 

B KHHeMaTHqecKOH o6naCTH, He AOCTH)KHMOH AllB pO)KAeHHB 

Ha cBo60AHOM HyKnoHe. H3BeCTHhl ABa 3KcnepHMeHTa I 5, II/, 

rAe H3yqanocL KyMynBTHBHoe pO)KAeHHe A- rHnepoHoB, HHTe­

peCHhlX DO HeCKOllLKHM npHqHHaM: OHH BBllBIOTCB 6apHOHaMH 

H, KpOMe TOrO, HMeiOT CTpaHHOCTL, KOTOpag COXpaHBeTCB 

B cHnLHhlX B3aHMOAeHCTBHBX. HecoxpaHeHHe npocTpaHCTBeH­

HOH qeTHOCTH B cna6Mx pacnaAax rHnepoHoB no3BonBeT 

npOCTO onpeAellBTL HX DOllBpH3aUHIO. 

B AaHHOH pa6oTe npHBOABTCB pe3ynLTaThl AllB peaKUHH 

n + C -> 

7T + c -
A + ... ' 

A + mp + ••• , m 2: 1, 

111 

121 

nonyqeHHLie npH o6nyqeHHH nonyMeTpOBOH nponaHOBOH KaMepLI 

JIB3 OHJIH nyqKaMH HeHTpOHOB co cpeAHHM HMnynLCOM · 

7 F3B/c H rr- -Me30HOB c HMnynLCOM 4 F3B/c. B peaKUHH 

111 6LinO HaHAeHO 3462 C06LITHB, a B peaK~HJI 121 - 1113. 
llpeABapHTellLHLie AaHHLie ODHCaHLI B pa60Te 

6
/. 
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B peaKUHH /2/ A -qacTHUbl He MoryT 6biTL po)I(JleHbl 

Ha noKOJlll~eMCJI HyKnoHe, ecnu cos OA < 0,64, n~e (JA- yron 

BblneTa B na6opaTOpHOH CHCTeMe. )J;nJI peaKUHH /1/, r)J.e 

HMnynLc nepBH'IHoro HeiiTpoHa HMeeT npHMepHo rayccoBo 

pacnpe)J.eneHue co cpe.D.HHM 3Ha'leHHeM 7 F3B/c u .D.Hcnepcu­

eii 2,8 F3B/c, Mbl B3JIRH (cosOA)max =0,637, 'ITOCOOTBeT­

CTByeT HMnynLcy HeiiTpoHa 11 F3B/c. Ilpu TaKux orpaHuqe-

HHJIX BbiXOAbl KYMYRJITHBHbiX A-runepoHoB H3 peaKu;uii /1/ 

H /2/ COCTaBHRH 177 H 143 C06biTHJI COOTBeTCTBeHHO. 

IIOJI.RPH3A1.1H.R A - FHIIEPOHOB 

B pa6oTel51 6blna o6Hapy:>KeHa nonJlpH3aUHJI A B peaKUHH 

TT +A-.A+ ••• ' p"- =2,9 F3B/c, 

r)J,e B Ka'leCTBe MHWeHH HCllORL30BanaCL CMeCL JI)J.ep yrnepo­

)J.a H KCeHOHa. IlonJipH3aUHJI HMeeT MaKCHMYM npH yrne 

BblneTa 0 A = 90° B na6opaTopHoii cucTeMe. TaKoe noBe)J.eHHe 

DORJipH3aUHH 6blnO 06'bJICHeHO B KBapK-napTOHHOH MO)J.enH 

c :>KeCTKHM coy)J.apeHHeM KBapKoB 17 I. 3Ta MO)J.enL o6'bJICHJieT 

H HanH'IHe nonJlpH3au;uu npu po)I(JleHHH A c 6onLWHM nonepeq­

HbiM HMDYRLCOM B CTORKHOB)i~JIX npOTOHOB C HMDYRLCOM 

300 F3B/c c JI)J.paMH Be 
8 

• 0AHHM H3 npe)J.cKa3aHuii 

MO)J.enH JIBRJieTCJI He3aBHCHMOCTL DORJipH3aUHH OT COpTa H 

3Hepruu HaneTaromux qacTHU. 

B )J.aHHOii pa6oTe npHBO)J.HTCJI 3aBHCHMOCTL nonJipH3au;uu 

oT yrna BblneTa A )J.nJI peaKUHii /1/ H /2/. lhBeCTHo, 'ITO 

yrnoBoe pacnpe)J.eneHHe npoTOHOB pacna)J.a B cucTeMe noKoJI 

A HMeeT BHA 

w (0*) 
p 

1 2 ( 1 + a p cos o; ) . 

r)J.e cos 0* = p*. nip . n = PJ\ X p /I"PA X pn I. :P; - HMnynLC 

npoToHa PB clcTeMl noKOJI /\. Abl ucnonL30BanH MeTO.IJ. 

OTHOWeHHJI MOMeHTOB )J.RJI Bbi'IHCJleHHJI non.a:pH3aUHH: 

a P =<cos 0* > 1 < cos
2 

0* >. 3TOT MeTO.IJ. )J.aeT npaBHnLHoe 

3Ha'leHHe dOJJ.KpH3au;iH 6e3 He06XO)J.HMOCTH BBe)J.eHH.K nonpa-

4 

BOK Ha 3ti>4>eKTHBHOCTL perHCTpau;HH, ecnH llO~R~)J.HJIJI He 

3aBHCHT HRH JIBRJieTCJI 'leTHOH cllYHKUHeH COS 0* 
91

• )J;nJI p 
KOHTpORJI MLI BLI'IHCRHRH llORJlpH3aUH10 H C y'leTOM 3ti>4>eKTHB-

HOCTH perHCTpau;HH DO cllopMyne 

uP 3<cos 0*> 
p E 

N N 
3~ t:-:-1 cosO*.I~<-:- 1 

;~,l l pt i=l J 

r)J.e f. - 3ti>4>eKTHBHOCTL perHCTpau;HH )J.aHHOrO C06LITHJI. 
l 

06a cnoco6a )J.anu xopowo cornacyromuecJI 3Ha'leHHJI nonJlpu-

3aUHH. 
Pe3ynLTaTLI npe.D.CTaBneHLI Ha puc. 1. BHAHO, 'ITO ARJI 

o6eux peaKu;uii cymecTByeT MaKcHManLHaJI nonJlpH3au;uJI npu r-; 
eA ::: 90°, 'ITO cornacyeTCJI, c pe3ynLTaTaMH pa6oTLI ' ~' 
H npe)J.cKa3aHHJIMH MO)J.enu 17 I. 

,4Ht/X:PEPEHI.{HAJibHbiE CElJEHH.R 

)J;JJJI KYMYJJJITHBHLIX npOTOHOB H DHOHOB 6LIJJO 06Hapy:>KeHO, 

~~ ~do 
'ITO HHBapuaHTHOe AH'¥'!'epeHu;HaJJLHoe ce'leHHe r .. d-p xo-

powo ODHCLIBaeJ;CJI 3KCDOHeHu;HaJJLHOH 3aBHCHMOCTLIO 

A exp (-- T / T 0 ) I l-41. AHaJl?f!'IHaJI 3aKOHOMepHOCTL 

o6Hapy:>KeHa u )J.JJJI A- runepoHOB 
5 

• IlapaMeTp T0 B 3TOM 

cnyqae cunLHO 3aBHCHT oT yrna BLineTa I\. Ha puc. 2 
H 3 npHBe)J.eHLI HHBapHaHTHLie Ce'leHHJI )J.JlJI peaKUHH /1/ H 

/2/ B pa3HLIX yrnoBLIX )J.Hana3oHax. Owu6KH Ha pucyHKax 

CTaTHCTH'IeCKHe, CHCTeMaTH'IeCKHe norpeWHOCTH B onpe)J.e­

neHHH Ce'leHHH He npeBLIWaiOT 15o/fl. 

Pe3yJJLTaTLI no)J.roHKH 3THX pacnpe)J.eJJeHHii 3aBHCHMOCTLIO 

A exp (- B T) npuBe)J.eHLI e ma6A. 1. IlapaMeTp HaKJJOHa 

B )J.JJJI peaKUHH /2/ HaXO)J.HTCJI B XOpOWeM COOTBeTCTBHH 
I 1 ~ I 

c pa6oToiil ''1 • BHAHO, 'ITO )J.JJJI o6eux peaKu;Hii napaMeTp B 
CHJJLHo 3aBHCHT OT yrna H pa3JJH'IHe B 3Ha'leHHJIX B )J.JJJI ABYX 

yrJJOBbiX )J.Hana30HOB COCTaBJJJleT npHMepHO TpH CTaH)J.apTHbiX 

OTKJlOHeHHJI. 113- 3a Manoro 'IHCna KYMYRJITHBHbiX I\- runepo­

HOB HaM llpHXO)J.HTCJI ycpe)J.HJITL pacnpe)J.eJJeHHJI DO 60JJLWHM 

yrJJOBbiM HHTepBaJJaM. TaKOe ycpe)J.HeHHe npH HaRH'IHH CURL­

HOB 3aBHCHMOCTH napaMeTpa HaKJJOHa 3KcnoHeHTLI oT yrna 

5 



Ta6Au~a 1 
1 1 du -tn 

PeJynLTaTLI no.I{rOHKH - - - KpHBOH Ae ;\ B HH-
1\ !1 PI\ dT;\ 

Tepaane /\T B paJHLIX yrnoaLix .I{HanaJOHax. 

n+C-.A+ ... 

coseA -1 0,637 0,5 0,637 

~T (MaB) 30 710 60 710 

2 
A ( MK6/faB · cp) 525+86 1626+415 

B (faB-I II , 1 :!:_1 7 ,7:!:_1 

x 2/N.D.F. 16,6/II 6,75/4 

I - 0 

I 
p 
(II 

~ 0 + s:: 
(') 

.... 

' +~ 
I 

=1 
I 

I +-
I 

,... 
I ("') 

t- ~ -
i ::::::. 

+ 
X 

(") 
0 

-~ 
:li 

-1 0,5 

40 510 

418.:!:.1 03 

I3,I:t_I ,6 

5,7/4 

I 
~ 

7T + c- J\ + mp + ... 

-1 0,64 0,5 0,64 -1 0,5 

30 290 10 240 40+200 

2098:!:_396 4062~12IO 3742:t_I200 

I8,0:t_I ,7 I1 ,8:!:_2 ,6 26,5:!:_3,7 

7,5/6 0,81/I 2,95/2 

0 

0 

+-I 
0 _I 
(n 

~ :::::::1 

+ -1 - II 
- 1~ -

_t )( )( l 
:5'f • ::::::. 
- + (") 

0 X 
(/) 

~ 



41sfpa~ /MK6/T3B
2
jcpj 

n + C -11 +... <. Pn>=7 T3B/c 

a) cos&,< o. 637 

b) O.S<Cosa., < 0.637 
c) case,.,< o.s 

Ae-BT 

c) 

I I I I I I I I 
0.1 0.'2. 0.3 O.LI 0.5 0.6 T F3Bfc 

Puc. 2 

8 

J 
I 

J 
I 

I dlf I 2 A!1FidT MK6/T3B jcp/ 

rr-+C-tl+mp+... P,-r =4 T3B/c 

a) COS 9n < 0.54 
b) 0.5 <COS 911 < 0.64 
C) COS 8n < 0.5 

a) x to2 

C) 

0.2 0.4 0.6 IJ.B T/r3B/ 

Puc. 3 

9 



npHBOAHT K HCKa~eHHID npeAnonaraeMOH 3KCnOHeHUHanbHOH 

4JopMhi pacnpeAeneuux no KHHeTuqecKOH 3HeprHH. KpoMe 

Toro, B peaKUHH /1/, rAe oT6op KyMynxTHBHhiX A no yrny 

npOH3BOAHnCH no rpaHHUe, COOTBeTCTBYIOIUeH MaKCHManLHO 
B03MO~HOMY HMnynLCY HeHTpOHa, noTepxHa qaCTb co6hiTHH, 

6nH3KHX K rpaHHUe pO~AeHHH Ha CB060AHOM HyKnOHe. 3TH 

o6CTOHTenLCTBa JaTPYAHHIDT cpaBHeHHe pacnpeAeneHHH no 

'I AnH peaKUHH /1/ H /2/. lionee YA06HOH B 3TOM OTHOWeHHH 

xanxeTcx nepeMeuuax Q, HMewmax CMLicn MHHHManLHOH Mac­

Chi MHWeHH /B eAHHHUaX MaCChi npOTOHa/, Ha KOTOpOH B03-
MO~HO pO~AeHHe qaCTHUhi C AaHHbiM HMnynLCOM H yrnoM / IO/. 

,D.nx po~AeHHH qacTHUhi c B HHKni03HBHOH peaKUHH a+ A_, c +X 
Bbipa:lKeHHe AnX Q MO~HO 3anHCaTL B XBHO penXTHBHCTCKH­

HHBapHaHTHOM BHAe 

Q 

2 2 M - (p - p) m 
-----"---"-- _A 
(p -p )· p - M m 2m 

a ,. A A p 

M min - m ' ~ p 
X 

rAe p - qeThipexaeKTOP 3HeprHH- HMnynLca, mp - Macca 
npOTOHa, a Inm 111 

- MHHHManLHaX CYMMa MaCe qaCTHU, 
X 

KOTOphie MOryT conpOBO~AaTb qaCTHUY C. ,lJ.nx pO~AeHHH 
(\ B peaKUHH /1/M = mko. a B peaKUHH /2/ M -- mko-mp. 
YcnoaHe Q=1 AaeT BLipa~eHHe Anx KHHeMaTHqecKoH rpauH-

Uhi pO:lKAeHHH ua noKOHIUeMcx npoToHe B nepeMeHHhiX P(\-eosOI\' 
IlpH 6onLWHX 3HeprHXX HaneTaiDIUeH qaCTHUhi Q := (E - p COS 0) Imp • 

da 
,lJ.H4>4JepeuuuanLHhie ceqeuHx dQ npeAcTaaneHhi Ha 

puc. 4 H 5. Pe3ynLTaThi noArOHKH 3THX pacnpeAeneHHH 

3KcnoueHTOH npHBeAeHhi B ma6A. 2. Xopowee cornacHe 3Kcne­

puMeHTanLHhiX pacnpeAeneHHH C 3KCnOHeHUHanLHOH 3aBHCH­
MOCTbiD OT Q rOBOpHT 0 TOM, qTQ 3Ta nepeMeHHaH XOpOWO 

nepeAaeT H yrnoaoe, H HMnynLcHoe pacnpeAeneHHX KyMynx­

THBHhiX A - rHnepouoB. llapaMeTp HaKnoua B B npeAenax 

owH6oK OAHHaKoB AnH peaKUHH /1/ H /2/. Ha puc. 6noKa-
3aHa yrnoBaJI 3aBHCHMOCTb ceqeHHJI B KyMynJITHBHOH o6naCTH 
AnJI o6eHx peaKUHH. IlonHhie ceqeHHJI o6pa3oBaHHJI A c yrnoM 

BblneTa 6onLWe MaKCHManLHOrO B peaKUHJIX /1/ H /2/ paBHhi 

207 t 47 MK6 H 344 ± 81 MK6 COOTBeTCTBeHHO. 
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-N 

-w 

do /MK6/ 
dQ. 

JC-+C -/1+mp+... m;;;.t·, Pl't=4T3B/c 

a.) Q~ 1 b) cos811 < o.s4 

1.2 1.6 
Puc. 5 

_A_{_ /MK6/ 
dcos Bn 

+ n+C-11+ ... 

• :rt+C-fl+mp+ ... mii!t 
X10 

+ 
+ 

++t+ 
trf + t+t 

I ++ 
+ f + 

t 

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 
cose11 

Q 

104 

IO'l. 

Puc. 6 



Ta6Auija 2 

PeJynLTaTM no~roHKH 
da Ae-BQ B HHTepsane KPHBOH 
dQ 

/1,. (; npH OT6ope co6MTHH c ycnOBHJIMH Q > 1 H cos e A < cos em ax 

n+C--A+ ... 1T +C->A+mp+ ... 

Q>l cos e < o,637 Q>l cos() < 0,64 

/I,.Q I ,05 2 1 '1 2,05 I ,05 2,35 1 '1 2,35 

A ( M6) 512:t_248 122:t_66 I50:t_74 96:t_55 

B 5,4:t_0,4 4,5:t_0,4 4,3:t_0,4 4,I:t_0,4 

x 2/N.D.F. 8,9717 4,6/6 3,5/6 2' 1/5 

3AKJIIOIJEHHE 

llpHBe~eHHMe jKCnepHMeHTanbHMe ~aHHMe ~nJI peaKIJ;HH 

/1/ H /2/ ll03BOnJIIOT C~enaTb cne~yiOil(He BbiBO~M: 
1. CyiUecTsyeT MaKCHManLHaJI non.HpHJau;uJI ,\- runepo-

HOB B KyMynJITHBHOH o6naCTH. 3aBHCHMOCTH llOnJipH3aiJ;HH 

oT yrna BMneTa A cxo~HM ~nJI o6eux peaKo;Hil, qTo corna­

cyeTCJI C npe~CKa3aHHeM KBapK-napTOHHOH MO~enH /?/, 
2. lloKa3aTenh HaKnOHa 3KCllOHeHTM B 3aBHCHMOCTH HHBa­

pBaHTHOrO ~B~epeHIJ;BanbHOrO ceqeHBJI OT KHHeTuqecKOH 

JHepruu cunLHO JaBBCHT oT yrna BhlneTa A. 
3. 3aBBCBMOCTb ceqeHHJI OT MBHBManbHO B03MO:lKHOH MaC­

CM MBWeHB Q BMeeT npOCTOH 3KCllOHeHo;BanLHMH BB~ C 

o~BHaKOBhiMB HaKnouaMB ~nJI peaKo;Bil I 1/ B /2/. 
4. 3aBBCBMOCTB ceqeHHJI OT yrna BMneTa A sna6opaTop­

HOH CBCTeMe OTCqeTa B KyMynJITBBHOH o6naCTH ll0~06HM 

~JI o6eux peaKu;Bil. 

ABTOphl npB3HaTenLHM npoclleccopy A.M.Jian~BHY Ja BHTe­

pec K pa6oTe u no~~ep:lKKy, B.C.CTaBHHCKOMY - Ja noneJHhle 

o6cy:lK~eHBJI. 
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