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MaTep~anOM AnR HaCTOR~eA pa60T~ cny*aT 537 cny4aeB peaK~~~
 

TT- + 'P -+TT++TT- + n III
 

np~ K~HeT~4ecKoA 3Hepr~~ nepB~4HblX ,.,- -Me30HOB 338+12 M3B. 3T~
 
cny~a~ Ha6n~Aan~cb Dnox~H~eBoA ~ AP/l-3f C nOMo~b~ 25-caHT~

MeTpoBoA l!(~AKOBOAOPOAHOA n'Y3blpbKOBOA KaMePbl/4f• nOMe~eHHoA B Mar

HWTHoe none HanpR*eHHocTblO 12000 30 KaMepa 6blna ycr aucane aa
 
B ny-uce TT- -MeaOHOB, nonyvaeaux Ha 01HXPO~~ KnOTpOHe Jlafioperopaa
 
f1AepHblX npofinen 01-11111.
 

npOCMOTP nneHoK, 06pa60TKu cTepeo¢oTorpa¢~A Kp~Tep~~ oT60pa 
'c06blH1A ~ ~x ~AeH.nt<!>~Ka~~R onuc auu B pa60Tax!l,2~ 3'AeCb Hey He

06xOA~MOCT~ n~caTb 06 3TOM nOBTopHO. OTMeT~M TonbKO, 4TO 3<\>
<!>eKT~BHoCTb 06HapymeH~R pa3n~4HblX cny4aeB peaK~~~ III 6b1na 
npaKT~4ecK~ OA~H~KOBO~ ~ np~ AByKpaTHdM npOCMOTpe nneHOK coc
r eanana 99,5%. n03TOMY ~CKa*eH~R yrI10BblX ~ ~MnynbcHblX pacnpe
AeJleH~A, 06ycnOBI1eHH(;le no r epea c06bIT~A np~ npOCMOTpe nneuox , 
C4~Tan~Cb He3Ha4~TeI1bHblM~'H BO BHHMaHHe He np~HHMaJlHCb. 

AnR YA06cTsa H3I10*eHHR aanHweM peaK~H~ III B cJleAy~eM BHAe: 

p~ + Pb -+ P1 + P2 +~' r ne Pa. •P~' P1 • P2 ' P3 03Ha4a~T 4-HMnynbcbl 
4ac THl( TT -,P,"+ ,rr -;', n COOTBeTC TBeHHo. 

B03~0*H~ TpH C~CTeMbI l(eHTpa Macc nap eTopH4H~X 4~CT~~. 3TO 
C~CTeMbl, B KOTOpblX P1+ P2= 0; P2 +P 3 = 0; P3 +P 1 = 00 BenH4HHbl, 
onpeAeJleHH~e B CHCTeMax OTC4eTa 14acTo Ha3WBaeM~X CHCTeMaMH 

rOT<!>pHAa-A*eKcoHa/, 6YAeM OTMe4aTb BepXH~M~ ~HAeKcaM~ U12, U23, 
U31 COOTBeTCTBeHHO. ~aK, HanpHMep, nOJlHaR 3Hepr~R H ~Mn~nbC ' 
uac T~~bl 1 B C~CTeMe OTC4eTa U23 0603Ha4atOTCR E fl23 ~ P ~23 
COOTBeTcTBeHHO o B I1a60paTopHoA c~cTeMe OTC4eTa 3TH senH4HHbi 

6YAYT 0603Ha4aTbcR E 1 H Pl' 
B3aHMHaR opHeHTa~~~ HMnyJlbCOB BTOP~4H~X 4acT~l( B C~CTeMax 

OTC4eTa U12, U23 ~ U31 onpenenaerca OAH~M yrnox , KOTOPblA Ha3j>l
aae'r cn nOI1f1pHbIM yrnoa CnHpaI1bH~CTH. B C~CTeMe OTC4eTa U23 

11 23
IpHc.1/2noI1RPH~M yrI10M CnHpaI1bHOCTH flBnfleTCfl yroJl O~2 HnH 

{} II 3 8 0 1123 yron 13 = 1 0 -
Q' 

12' B CHCr exax OTC4eT a U31 H U1 nonapuue 
yrI1bl cnHf:aJlbHOCT~ 6Yf\lT 0603Ha4aTbCfl 0ii 1 I02i31 = 180 0 -02~3l I,> 
H 03I1t1210~/'= 130

0
- O.1~ 

42~
BeI1~4~Ha COB 01'2 

2)(Ll23 (8 -823 " -m l
cosO ~ 

12 IhA -(s ,s23 ,m
1 

),\ - (823 ,ID2 ,m3 ) 

(:-:~~-_.- .d'~:· t{/iCT&I.'t)'T, \ 
1.;~;\ "., Ilf' '1?:l,OE1Uall 

l' ',' -r-V 1.:',.... . r~ ,;i ~r~" '/ 

I COOTseTCTseHHO o 

HaXOAHI1aCb no <!>0pMyne: 

2' 2) 2 (2 2 ' )8 23 + m 2 - m3 + s23 m1 +m2 -8 12 
' -,

2 Ih 2 2 
121 



2 
rne s =(Pa+ Pb) = rn~+m~+2mbEa' 

S23 = (Pi! +PS)2 = m~ +m; +2£2 E 3 - 2 P2 _F3 cos 023 ' 

1;1 

S12 = (P + P? )2 = m + m + 2E -2Pl P2 cosOl2,l l 2 1E 2 

,\ (s , s23 .mi ) = (s -8 23 '-nfl - 4 s23 m~ , 

\	 ( 2 2) ( 2 2)2 4 2 2 
1\	 s23,m 2 ,m 3 = s23 -m -rn3 - m2 m 32 

m a' m b ,ill 1 • m'2' m3 - MaCCbl 4aCTI-111 a , b, 1, 2, 3, COOTBeTCTBeHHO.
 

,l!>oPMYIlbl',QIlfl C0502~t' 1-1 COBO!:;2 nOIlY4alOTCfl 1-13 (jJ0PMYJlbl 121 1I1-1KIl1-14e

CKO~ nepecTaHoBKo~ I-1H,QeKCOB. \
 

Pacnpe,QeIleHl-1e nonflpHoro yrna cnl-1paIlbHOCTI-1 0~3 npl-1 (jJI-1KCI-1PO~
 
BaH HOM 3Ha4eHI-11-1 S onacuaae r ca et>OPMYIlO~ 1'51;
 

\~( 2 2)Ll23 1\ s23,m2 ,m 3 423
 
W(COs0 i ,A(s23 ,t l . cos 012 '. ¢).
12·¢) r dt lds23	 131

8s23 
2 ~23
 

rne t l = (P -Pl) , A.(s23 ~t i ' COB 012 • ¢) - KBa,QpaT MO,Qynfl MaTp1-14a
 
Horo anexe-rra ,QIlfl peaKlIl-11-1 111, ¢.- a3I-1MYTaIlbHbl~ yrOJ1.l!>opMynbl
 

L1l 2,¢)
,QIlfl w(cosO 43~¢) 1-1 w(coS0 nOIlY4alOTCfl 1-13 et>opMynbl /31 1II-1KIlI-13
v	 v23	 n A 14eCK0l-1 nepecTaHOB~OI-1 I-1H,QeKCOB. PI-1 '" pacnpeneneaaa W Ha3bl

aaorca CTaTI-1CTI-14eCKI-1MI-1 pacnpe,QeneHl-1flMI-1 nonapaux yrnoa cnapane.-:
 
HOCHI. B HaweM cnyuae 3TI-1 pacnpeneneuua 1-130TpOnHbl, TaK KaK ,1-13
 

(jJOPMYIlbl 131 cnenyer :
 

423 431 412 I
 
W(COB0 '¢)A",l = w(cos8 '¢)A",l=w(cosOS l • ¢)A", 1 = const.
12	 2S 

nOIlY4eHHbie npl-1 ofipafior xe 537 CIlY4aeB pea KlIl-11-1 III J1acnpe,Qe


IleHl-1fl noilflpHblX yriloB Cnl-1paIlbHOCTI-1 U(cosO~~. V(cos02i J

P.	 I-1,W (cos03~2) " 1-1306pa>KeHbI Ha PI-1C. 2,

2 r,Qe npflMbie nl-1Hl-11-1 npe,QcTasIlfllOT 

CTaTI-1CTI-14eCKI-1e pacnpe,QeneHl-1fl 3T~X 

( , / ,,' _ _ yrnOB. H3 pl-1CYHKa BI-1,QHO, ~HO"3K
cnepI-1MeHTaIlb~~e pacnpe,QeneHl-1fl 

U(cosO{;1 1-1 V(coso~~l) Cl-1nbHO 

P1 
PHc.l. GHcteMa ~eHTpa Macc qac

TH~ 2 H 3, / P2 ,!" P 3 = 0/. 
01.1 3/ 0 Ll23 = 180 0 _ 0423/ -' nonap-:

12 13 12 
nue yrJlbI cnap ansaocra , 

2	 /. 

v 61 w /)) 

120 

100 

20 

0' I' , 'I I , I 

-0.6 -0,2 +0.2 +0,6 +1 -0,6 -0.2 +0.2 +0,6 +1 -1 -0.6 '-0.2 ,,+(),2 +0.6 +1 

COS8~2J COS8~~'	 COS8~2 

423 
PHc.2. Pacnp ene.nenaa rrorrapnsrx yr-non crnrp arn.aoc-ru ° 
02~31 Ii 03411~ U, V Ii W - qlicno cnyqaen.' J'opaaonram.naa 

12 

npHMaH Ha rpa¢HKe npe,o;cTaBnHeT C060H CTaTHCTIi'teCKoe 
p acnperrenenne , KpecTHKaMH OTMetIeHbl 3HatIeHliH W , BbltIHCneH
Hble no ¢opMyne /5/. 

OTIlI-14a~TCfl OT CTaTI-1CTI-14eCKOro pacnpe,QeneHl-1fl. Anfl Toro, 4T06bl 

CY,Q~Tb 0 CTeneHI-1 COrilaCl-1fl 3KCnepl-1MeHTaIlbHoro pacnpeAeileHl-1fl 

WCcOS(34112) co CTaTI-1CTI-14eCKI-1M, Bbl41-1CIlflIlaCb BeIll-141-1Ha Kpl-1Tepl-1fl X 2, 

KOTopafl OKa3aIlaCb paBHo~ 10,9. npl-1 ,QaHHo~ BeIll-141-1He x2 1-1 41-1CIle 

c r eneuea cB060Abl 8 BepOflTHOCTb COBMeCTI-1MOCTI-1 3KCnepI-1MeHTaIlbHO
12 ro	 1-1 CTaTI-1CTI-14eCKOro pacnpeneneuasi xyrila 03i paa aae r ca 0,2'. 

ACI-1MMeTpl-11O nOIlY4eHHblX yrnoaux pacnpeAeileHI-1~ MOlf('HO xapexre- \ 

pl-130BaTb BeIlI-14I-1HO~ OTHOWeHl-1n: 

Nb -Nra= --__ 

N b + N r 

rne Nb - 41-1CIlO cnyvaea C nOIlflpHblM yrnoa Cnl-1paIlbHOCTI-1 60Ilbwe 
o	 , 

90 , N - 41-1CIlO cIlY4aeB C nOIlflpHblM yriloM Cnl-1paIlbHOCTI-1 MeHbwer 
90

0
• B peayns r ar e np0,QeIlaHHbIX BbI41-1'CileHI-1~ 6blIll-1srOIlY4eHbi CIleAYIO

423 4
~l-1e BeJll-14HHbI aCI-1MMeTpl-1l-1: a = ~,61+0,06; a = 0,57+0,06; 
a 412' = -0 08+0 06. - - , 

, -' 431423 DOIlbWl-1e nonoxa r ens aae BeIll-141-1 Hbl aCI-1MMeTpl-11-1 a 1-1 a 03Ha

4a1OT, 4TO B CI-1CTeMaX OTC4eTa U23 1-1 U31 He~TDOHbI BblileTalOT n~el-1

My~ecTBeHHO B nepe,QHIOIO nOllycet>epy, KOIll-14eCTBO TaKI-1X He~TpOHOB ~ 
.	 I v 

3Ha41-1TeIlbHO npeBocxO,QI-1T BeIlI-14I-1HY, Ollll-1AaeMYIO no CTaTI-1CTI-14eCK0l-1 

r eopua , C uern.o BblflCHeHl-1fl npl-141-1HbI Ha6IlIOAaeMO~ 'aCI-1MMeTpl-1l-1 Hanl-1

weM et>0PMYJlY Allfl onpeAeileHl-1fl I-1MnYIlbca He~TpOHa B CI-1CTeMe lIeHTpa 

Macc nepBI-14HblX 4aCT1-111: 

423 423 r: Ll23f ..2'..2 
= [(-P3 cos0 13 + J3v'(P +m- )E*	 s a + (pLl23Sin0423)2]~ 

3	 3 13 • 141 
1 -13 2 

3 



l!;i'\.' .. 
rne 2 2
 
f3= [ (m1 -l'S211 -f;>f -4m1s23 Y!
 
22].
 

(m1 + 82~ -8~' -4rnr823+4B 823 "
 

Hs $OPM~nbl~£~1 MOmHO BHAeTb, 4TO npH $HKCHpO~aHHOM 3Ha4eHHH 
HMnynbca P:f ua AOmO Hea:1TpoHoB, BbJneTeBWHX B nepenuoo nony
coepy (0~123 < 90 0 

), npaxons rca MeHbWHe BenH4HHbi HMnynbcoB p*, 3 • 
Pacueru noxaauaasrr , 4TO ace 'Hea:1TpoHbl C HMnynbCaM14 p* OT 0 AO 
165 M3B/c auneraur B CHCTeMax OT'C4eTa U23 Yf U31 Ton~Ko B nepen
HIOIO nonycoepy , 'B CBflSH C 3THM 4Hcno He~TpoHoB B AaHHOM HHTep
Bane HMnynbcoB P; AonmHO 6~Tb 60nbwe,' 4eM omHAaeTCfl no' CTa
THCTH4ecKoa:1 TeopHH. 3Hafl HMnynbc P; H ,nonHylO 3HeprHIO V1l B CHC; 
reae ueurpa Macc nepBH4HbiX 4aCTHlI, MOlKHO onoeaenur s 3$$eKTHBHYIO 
Maccy VB12 B CHCTeMe ?TcyeTa U12 no $opMyne: v 

B = S + m2 - 2 J8 [(p* )2 + m2 ].
12 3 3 3 

Bbl4HcneHHfl nOKa3b1Ba1OT, 4TO HHTepBany HMnynbcoB P3* 10-1651 M3B/c
 
COOTBeTcTByeT HHTepBan 3$$eKTHBHbIX Macc ~ 1350-4001 tbB/c2.
 
KonH4eCTBO crtyuaea B AaH,HOM HHTepBane 3$$eKTHBHbIX Macc .Js;;.
 
B COOTBeTCTBHH C BblweHsnomeHHblM, AonmHo 6blTb fionsure , 4eM oxa

AaeTCfl no CTaTHCTH4etKoa:1 TeopHH. nonY4eHH~a:1 B pa60Te / 31 cneKTp
 

I 3$$eKTHBHbIX Macc.J"S:..l nonaocr s» nodr aepxaae'r cAenaHHblC1 BbIBOA. , 2	 ~ , 
TaKHM 06paSOM, aCHMMeTpHR pacnpeAeneHHa:1 nonapaax yrnoa cna
panbHOCTH B CHCTeMax OTC4eTa U23 H U31 npHBOAHT K aHOManbHOMY 
nOBeAeHHIO crrexrpa, 3$$eKTHBHbIX Macc, 17+171 - CHCTeMblo Ha6nlOAaeMafl 

,aHOManHfl B cnexrpe 3$$eKTHBHbIX Macc 17+17- -ci:1cTeMbl 061>flCHfleTCfl
 
'B pafiorax 11,3,6,7.81 1717 -BsaHMoAea:1cTBHeM B COCTOflHHH C T=J=O.
 

• CneAOBaTenbHO,	 H -acHMMeTpHfl pacnpeneneuasi nonapuux yrnoa cnH

panbHocTH B'CHCTeMax OTC4eJ~ U23 H U31 o6ycnoBneHa TaKme 1717

BsaHAoAea:1cTBHeM B ,KOHe4HO~I, ·COCTOflHHH.
 

PaC4eT~ n~KaS~BaIOT, 4TO Anfl nHOHOB, B OTnH4He 6T H~a:1TPOHOB, , ,
npaKTH4eCKH He CYUlecTByeT B CHCTeMe ueurpa MaCc nepBH4HbiX 4ac
THlI TaK6ro HHTepaana HMnynbcoB, B KOTop~a:1 riHOH~ nonaAanH 6~ nH
60 TonbKO HS nepeAHeH, n~60 TonbKO HS saAHeC1 nonyc$ep~ B CHCTe
Max OTC4eTa U23 H U31. n03TOMY aCHMMeTpHfl pacnpeAeneHHC1 nbnRP
H~X yrnoB cnHpanbHOCTH B CHCT~Max OTc~eTa 'U23 H U31 He AonmHa 
npHBOAHTb K aHOManHH B cnexrpax 3$$eKTHBHbIX Macc 17+D' - 17-n ....CHCTeM, 

Eurta cneriaua norurnca aupaaar s pacnperiene-use W(cqsOiJ2) -repes 
pacnpeneneuaa U(-COBOI.l23 ) H V(COBO~31) B cneAYlOlJleM BHAe:

( , 12 21 

~12, 1.123	 1.131
W(cosO ) = Q.U(-cos 0 ,) . + (l-q) V(cos0 ) 151

21 31 12 8~23 =01\12 0 ~31 ,J,O ~12 
12 31 21 31 

, '~. 

Q. =: 0',55. 3TO OSHa4aeT, 4TO Bt<naA pacnpeAEmeHHa:1 U (-cos 01~23i,~,~ 

[!
11:


H V (cos Oif 1 ) B pacnpeAenetH.1e, W(cos 03~12) npHMepHO OAH HelKOB 0
 

Pacue'r aae SHa4eHHfl 4Hcna cnyuaea W, nony-reuuue C nOMOUlblO $OpMy

n~ 151 npYf q = 0,55, npeACTaBneH~ Ha pHc.2B KpeCTHKaMH. Hs pH

cyiuca BHAHO, 4TO $opMyna 151 Ka4eCTBeHHO npaaansuo onucuaaer 
3KcnepHMeHTanbHoe pacnpeAeneH~e. 

',I ' B' saKnlO4eHHe aBTOp C4WJ;aeT CBOHM npHflTH~IM nonroa n06naroAa
\ ~,li., f\ 

?HTb r.H. CenHBaHOBa SQ npeAOCTaBneHHe 3KcnepHMeHTanbHoro MaTe
":~', \~1,1,,":. pHana H A.B.KpaBlIoBa sa 06c4eT COpbITHa:1 Ha 3BM. 
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6anaHAHH M.n . 
PacnpeAeneHH~ non~pH~x yrnoa cnHpallbHOCTH 
B peaK~HH ,- + p -.17+ +IT- +D npH KHHeTH4eCKOH 3HeprHH 
nepBH4HbiX "- -Me30HOB 338 H3B 

P1-85-388 

HccneAyeTc~ peaK~H~ tr- + p ... " + + rr- +n npH KHHeTH4eCKOH 3HeprHH nepaw.~
H~x "- -Me30HOB 338+ 12 M3B. UenbiO pa6oT~ ~Bn~eTc~ nony4eHHe yrnoabiX pacnpe
AelleHHH, xapaKTepH3Y~HX B3aHMHYIO OpHeHTa~HIO HMnYllbCOB BCeX Tpex BTOPH4H~X 
4aCTH~ OAHOBPeMeHHO. All~ peWeHH~ nocTaBlleHHOH 3aAa4H B Ka4eCTBe CHCTeM~ 
OTC4eTa B~6HpaeTc~ CHCTeMa ~eHTpa Mace nap BTOPH4H~X 4aCTH~. 8 3THX CHCTe
MaX OTC4eTa B3aHMHa~ OpHeHTa~H~ HMnYllbCOB BTOPH4H~X 4aCTH~ onpeAen~eTC~ 

- OAHHM yrllOM, KOTOP~H Ha3~BaeTc~ noll~PH~M yrllOM CnHpallbHOCTH. 8 ~eHTpax 
MaCC rr+D-H 77-D -CHCTeM • Ha6!11()AaeTC~ 6011bWa~ aCHMMeTpH~ pacnpeAelleHHH noll~pHbiX 

yrnoa cnHpanbHOCTH. B ~eHTpe Mace "+,- -cHCTeM~ yrnoaoe pacnpeAeneHHe 
npaKTH4eCKH H30TponHo. Ha61110AaeMa~ acHMMeTpH~ yrnoBbiX pacnpeAeneHHH o6yc-
noaneHa 7777 -a3aHMOAeHCTBHeM B KOHe4HOM COCTO~HHH. , 

Pa6oTa a~nonHeHa a fla6opaTOPHH ~AePH~x npo6neM OH~H. 

CooO~eHHe 06beAUHeHHOrO HHCTHTyTa RAepHYX HccneAOBaHHA. nyOHa J985 

nepeBOA O. C.BHHOrpaAOBOH 

Balandin M.P. · P1-85-388 
Helicity Polar Angular Distributions in the Reaction ,-+p~rr++,-+n 
at 338 MeV Kinetic Energy of Pr imary ,--Mesons 

Investigation of , - +p-.tr++,-+n reaction at 338_! 12 MeV kinetic energy 
of,- -mesons was made in order to obtain an<Jular distributions which 
characterize the momentum interorientation of all three secondaryparticles 
simultaneously.For this purpose the mass centre system of secondary partic
le pairs is used as a coordina_te ' system.ln these coordinate systems the mo
mentum interorientation of secondary particles is determined by one angle 
wbich is named polar helicity angle. In the mass centres ofrr+n- and ,-n
systems a great asymmetry of the polar helicity angles was observed. 
In the mass centre of ,+"--system angular distribution was pract ically 
isotropic. The observed asymmetry of angular distibutions is connected 
with ""-interaction in a final state. 

The investigation has been performed at the Laboratory of tluclear 
Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1985 




