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A6aKsanKeB A. K ap. PI - II6I6 
MexaHK3M peaKUHK np ... P"+"+"-,.-n 
npK P n = (5,10:!:_0,17) faBle 

J.1 eeneaonaH MexaHK3M peaKUKK np ... prr + 11 +" -"-n npK 
PD = (5,10:!:_0,17) faBle. noKa3aHo, qro B peaKUKK np ... p11+11+11-IT-D, 

l"'ae s 84% enyqaes o6pa3yiOTeH K3o6apbi ~ 
33 

s eRereMax prr + (nrr -), 
K3o6apbi s 3Haq~renbHOH ereneHK po*aa10res qepe3 nepH¢epRqeeKKH 
Mex_aHR3M. B cneKrpe a¢¢eKTKBHbiX Mace p 11 + 11 + (n 11- 11 -) KOM6K

HaUKH Ha6niOaaeTeH DHK npH Maeee M=1440 e lllllpKHOH [' $ 60 MaBie~ 
3ra oeo6eHHOCTb B 96% enyqaes ens3aHa e ~++(t.-) H3o6apoil. CeqeHKe 
ei"'O 06pa30B8HHH B peaKUKH Dp -+ p 11+11 +11-11- D UpK p D = 

5,1 faBle pBBHO (35±4) f'b, 

Pa6ora BbinOnHeHa B na6oparopKK BbieOKKX aHepi"'KH OHf!H. 

Coo6meu11e 061>eaeaeaaol"'o IIHeTKTyTa smepHbiX RccneaoeaHHii • .fiy6na 1978 

Abdivaliev A. et al. 

The np .. p IT+ IT+ IT- " - n 
at Pn= (5.10:t_0.17) GeV/c 

PI - 11616 
Reaction Mechanism 

The np ... prr+rr+rr-rr-n reaction mechanism at P
0 

= 

= (5.10+0.17) GeV/c was investigated. It is shown that in the 
np ... prr+,.+"-" -n reaction 84 percent of events are produced 
through t. 33 isobars in the prr+(nrrl system, the peripherical 
mechanism being dominating. In the effective mass spectrum of 
prr+ 11 + (nrr -"-) combinations a peak was observed at the mass 
of M=1440 and width of f' ~ 60 MeV/c 2• For 96 percent of events 
this is due to ~+it.-) isobars. The cross sections of N*t4~d 
production in the np ... prr+rr +" -"- n reaction at P =5.1 GeV/c 
is equal to (35:t,.4) 11b. 0 

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

Communication of the Joint Institute for Nuclear Research. Dubno 1978 

© 1978 06'be/lHHeHHblil- HHCTHTyT Il/lepHbiX BCCneJ].OBBHHil /ly6HB 
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+ + - - /1/ PeaKUHH np --> prr rr rr rr n npH P n = 
= 15 10+0,17 I T3B/c qacTH'-IHO Hccne,D;oBaHa HaMH B pa6o
Tax /1.2( r.D;e onpe.D;eneHbi ee nonHbie ce'-leHHH H ce'-leHHH 
o6pa30BaHHH B HeH HyKnOHHbiX H306ap. lloKa3aHO, '-ITO 
peaKUHH I 11 B 840/o cnyqaes H,D;eT qepe3 o6pa3oBaHHe t. ++ 
HllH /'t;.-.' 

B ,D;aHHOH pa6oTe Mbi npHBOAHM ,D;pyrHe xapaKTepHCTH-
KH 3TOH peaKUHH H nonhlTaeMCH o6cy.IJ;HTb B03MO~Hhle ee 
MexaHH3Mbi. Ha puc. 1 npe,D;cTasneHhi yrnoBbie pacnpe.D;e
neHHH pa3nH'-IHbiX qacTHU H3 peaKUHH 111. Ha pHcyHKe, KaK 
H Be3.D;e B ,D;anhHeiiweM, cnnowHoH nHHHeH npe.D;cTasneHhi 
pacnpe,D;eneHHH, nonyqaeMbie H3 l1Ja3osoro o6'beMa lnpo
rpaMMa "<l>opd}', TO'-IKaMH - pacnpe.D;eneHHH nocne Hcnonh-
30BaHHH MaTpH'-IHOrO 3neMeHTa nepH~epH'-leCKOrO THna/S/ 

0 KOTOpOM no,D;p06Hee 6y.IJ;eT HATH pe'-lb HH~e. 
Ha puc. 2,3 noKa3aHbi pacnpe,D;eneHHH no P .l H nonHo

MY HMnynbCY B C.U.M., COOTBeTCTBeHHO. M30TOnH'-leCKaH 
CHMMeTpHH peaKUHH I 11 no3BOnHeT o6'be.D;HHHTb yKa3aHHbie 
pacnpe,D;eneHHH ,D;llH p H ll , TT + H TT -, '-ITO H C,D;enaHO 

npH nocTpoeHHH pacnpe,D;eneHHH puc. 2 H 3. 
Ha puc. 4,5 npe,D;cTasneHhl pacnpe,D;eneHHH no X* = 

= Pli /P*max H y* =1/2ln(E*+Pf\ )/(E*-Pfl)l ,D;nH qac
THU pa3Horo copTa; nyHKTHpoM o6o3Ha'-leHhi pacnpe,D;eneHHH 
OT,D;enhHO ,D;nH nono~HTenhHhlX qacTHU I p, rr +, /'t. ++ I. 
P * ,D;nH scex qacTHU onpe,D;enHeTCH c y'-leTOM '-IHcna 

max H COpTa pO,D;HBWHXCH qaCTHU. 
Ha puc. 6 npe,D;cTasneHhl yrnhl Me~AY pa3nH'-1HhlMH qac-

THUaMH B C.U.M., Ha puc. 7- 3~~eKTHBHhle MaCChl npOTOHa 

H HeHTpOHa. 
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Hcnonb3Y.ft, KaK H B /3/ 
' 

CXe)J.HHe xapaKTepHCTHKH 

HYKJIOHOB PJ = 0,147 /F3B/c/ 2, Ymax -yl =Y2-ymin = 

=0,68, yDyN=0,35 )J.JI.ft peaKI.I,HH /1/, DOJiyqaeM, 'ITO K031}JI}JHI.I,HeHT 

B JJ.OJDKeH 6b1Tb paaeH ,1,62. C 3THM 3Ha'leHHeM H nocqH

TaHbi ace npHBeJJ.eHHble paHee pacnpeJJ.eJieHH.ft. CHJibHOe 
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Puc. 7. 3{/J(JeKmueHaJl .Macca emopu'IHbJX HYKAOHOB - M pn· 

OTJIH'IHe OT MaTpH'IHOrO 3JieMeHTa Ha6mo)J.aeTC.ft B yrno

BbiX pacnpe)J.eJieHH.ftX HYKJIOHOB H ~, KOTOpoe 06.H3aHO, 

DO- BH)J.HMOMY, 34Kl>eKTY OT o6pa30BaHH.ft HYKJIOHHbiX H306ap, 

KOTOpble B 3TOH peaKI.I,HH B 3Ha'IHTeJibHOH Mepe po>K,D;aiOTC.ft 

DpH DOMOll.I,H CHJibHO nepHI}JepH'IeCKOrO MeXaHH3Ma /6onee 

nepHI}>epH'IHoro, 'leM M3II/. 
IlOJIHbiH MaTpH'IHbiH 3JieMeHT, KaK H B peaKI.I,H.ftX 

np --> pp r/ TT- TT - H np --> pp TT + TT- TT - TT 0 
, )J.OJDKeH, 

KOHe'IHO, BKJIIO'IaTb pe30HaHCHbiH 'IJieH 6peHT-BHrHepOBCKO· 

ro THna. 
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B yrnoBoM pacnpe.IJ.eJieHHH rr+ -Me30HOB npH cos8*>0.8 

BH)l.eH He60JILWOH BCnJieCK, KOTOpLIH MO>KeT 6LITL 06Jl3aH 

BKJia)l.y OT BTOpHqHoro nepepacCeJIHHJI pO)l.HBWHXCJI Ha nepBOH 

CTa)l.HH peaKUHH HYKJIOHOB: peaKUHJI /1/ MO>KeT B HeKOTO

poii )l.OJie CJiyqaeB H)l.TH B 2 CTa)l.HH: 

+ - -np _. PP rr rr rr 

L nprr+ 

+ + - -_. np rr rr rr rr 

Yrnoaoe pacnpe)l.eJieHHe rr+ - Me30HOB H3 peaKUHH pp-

_. np rr+ npH COOTBeTCTBYIOll.{HX 3HeprHJIX /CM. puc. 7/ 
aHH30TpOnHO 151, llpH 3TOM pacnpe)l.eJieHHe rr+ -Me30HOB 

)l.OJI>KHO 6LITL CHMMeTpHqHO H3- 3a CHMMeTpHH HaqaJILHOH 

pp- CHCTeMLI. TaKOH >Ke BCnJieCK B yr JIOBOM pacnpe)l.eJie

HHH 11- -Me30HOB )l.OJI>KeH Ha6JIIO)l.aTLCJI npH cos8*< -0.8 
H3- 3a HaJIHqHJI nepepacceJIHHJI B peaKUHH 

+ + np _. nn rr rr rr 

Lnprr-

+ + - -
-+ np rr rr rr rr ' 

KOTOpaJI no TOqHOCTH paBHa peaKUHH C JJ.BYMJI npOTOHaMH 

B KOHUe. K co>KaneHHIO, H3- 3a noTepL oqeHL Me.D.JieHHLIX 

11- -MeJOHOB 3TOrO 34J4JeKTa MLI He BH)l.HM. 

.liOJILWee npeBLIWeHHe Ha)l. H30TpOnHOH qacTLIO B yrno-

BLIX pacnpe)l.eJieHHJIX 11 + H 11 --Me 30HOB npH COS 8 ~ < -0,8 
H cos8*- >0,8 06Jl3aHO 34J4JeKTY OT HYKJIOHHLIX H306ap. 

1T 
MexaHH3MLI nepepacceJIHHJI 6onee no.IJ.po6Ho o6cy>K-

)l.eHLI HaMH B pa6oTe I 41. 

B03MO)J(HhiH P E30HAHC 
B CHCTEME p rr+rr +(nrr-rr -) 

llpo6JieMa Cyll.{eCTBOBaHHJI pe30HaHCa C H30TOnHqecKHM 

CnHHOM 5/2 H npoeKUHeH ero ±5/2 CTOHT B 3KCnepHMeH

TaJILHOM nnaHe y>Ke )l.aBHO. XopowHii o63op 3KcnepHMeH

TaJILHLIX )l.aHHLIX npe.IJ.CTaaneH B pa6oTe 161. B pa6oTe 171 .D.a

Ha aepxHJIJI oueHKa )l.JIJI ceqeHHJI o6pa3oBaHHJI pe3oHaHca 

B CHCTeMe p rr+rr +, 

::;30 f1.b , B peaKUHH 

::::; 10 F3B/c. 

10 

KOTopaH ~a:_T 3HaqeHHe a prr+rr + .:; 
np _. prr + rr + rr -rr n npH 2 :S P n :S 

AaTopLI o63opa I 61 npHXOJJ.JIT K BLIBO.D.Y, qTo 3KcnepH

MeHTaJILHLie )l,aHHLie He npOTHBOpeqaT npe)l.nOJIO>KeHHIO 0 

Cyll.{eCTBOBaHHH pe30HaHCa B CHCTeMe prr+rr + npH 

Macce "'1470 M3B/c 2.TeopeTHqecKHH aHaJIH3, npoae)l.eH

HLIH 3THMH >Ke aaTopaMH, ocHoBaHHLIH Ha cxeMe SU(3) -
CHMMeTpHH, B KOTOpyiO BBe)l.eHa eme 3aBHCHMOCTL MaCChi 

OT op6HTaJILHOrO yrJIOBOrO MOMeHTaiBI, npHBO)l.HT K BLIBOJJ.Y 

0 B03MO>KHOM cymeCTBOBaHHH pe30HaHCa B CHCTeMe 

prr+rr + c Maccoii B paiioHe 1400-1500 M3Bjc2, 
KOTOpLIH C BepOJITHOCTLIO - 9011/o )l.OJI>KeH pacna)l.aTLCJI no 

cxeMe N* +++ _. 11++ + rr+. 

Ha puc. 8a npe.IJ.cTaaneHo pacnpe)l.eJieHHe 34J4leKTHBHLIX 

Mace prr+rr + /cno>KeHo c nrr_rr_ / -KoM6HHaUHH H3 

peaKUHH /1/. <I>OHOBaJI KpHBaH /cnJIOWHaJI JIHHHJI/ yqH

TLIBaeT BKJia)l.LI OT pa3JIHqHLIX no)l.npoueccOB peaKUHH /1/ 
/CM. 121 /, a HMeHHO KaHaJILI Up-> 11++ 11+11-11 -n, 

+ + - A- A++ + -A-Up _. p rr rr rr u , np _. u rr rr u H np _. 

_. prr+rr+rr-rr-n. llpH Macce 1440 M3B/c2BH.D.eH nHK, 

OTCTaiOll.{HH 6onee qeM Ha 3 CTaH)l.apTHLIX OTKJIOHeHHJI OT 

ilJoHOBOH KpHBOH. 

Ha puc. 86 npe.IJ.cTaaneHo pacnpe.IJ.eJieHHe 34J4leKTHBHLIX 

Mace prr+rr + /CJIO>KeHO C nrr_rr_ /-KOM6HHaUHH )l.JIJI 

CJiyqaeB, KOr)l.a 34J4JeKTHBHaJI Macca npOTOHa /HeHTpOHa/ 

XOTJI 6LI C O)l.HHM rr+(rr -) Me30HOM Jie>KHT B 06JiaCTH 

/1160 ~ M 
11

+ ( 
11
-) :f 1300 M3B/c 2/. <l>oHOBaJI KPHBaJI 

/cnJIOWHaJI JI~HJI~noJiyqeHa nyTeM BLiqHTaHHJI H3 nOJIHOH 

ilJoHoaoii KPHBoii I puc. 8a/ 4Ja3oaoii KPHBoii /no.IJ.npouecc 

np -+ p 11 + 11 + 11 - 11 - n, COCTaBJIJIIOll.{HH 1611/o BCeH 

peaKUHH /1//. lf3 puc. 86 BH)l.HO, qTO qHCJIO co6LITHH 

B nonoce /1420,.:;. M prr+rr +(
011

- 11 -) ~ 1460/ M3B/c2yMeHL

waeTCJI acero Ha 2 no cpaaHeHHIO c puc. Ba, B TO apeMJI 

KaK B COCe)l.HHX HHTepBaJiaX yMeHLWeHHe qHCJia C06LITHH 

3HaqHTeJILHOe. 34J4JeKT no cpaBHeHHIO C ilJoHOM yBeJIHqHaa

eTCJI /6 cTaHJJ.apTHLIX OTKJIOHeHHii/. 

lf3 .D.aHHLIX puc. 8a H 86 cne)l.yeT, qTo B03MO>KHO 

cymeCTBOBaHHe H306apLI C H30TOnHqeCKHM CnHHOM 5/2 
H npoeKUHeii ±5/2; Macca 3Toro pe3oHaHca 1440 M3B/c2, 
nonHaJI WHPHHa ::::; 60 M3B/c 2,H3o6apLI npHMepHo a 9611/o 
cnyqaea pacna)l.aiOTCJI no KaHany N*1~!6 .... 11++ + rr+ • 

Ha puc. 9 npe.IJ.cTaaneHLI JJ.JIJI cpaaHeHHJI pacnpe.D.ene-
..t,A, + -( + -) - -( + +) HHJI 3'i"!'eKTHBHLIX Mace prr 1T n 1T 1T , prr 1T n 1T 1T -
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1,22 1,42 ~.62 1,82 2702 

M(rP-l'i·Tt·l, r3b/c 2 

"Tt •'lf'-' 
Puc. B. PacnpeoeAeHue :;rjjrjjeKmueHbiX Mace p 77+ 77 +(n 77-77 -; 

KOM6UHaijUU: a/ 6CJI C1!la1!lUC1!lUKa /eepXHUU pucyHOK/, 6/ U3 
C06bl1!lUU, zoe Macca p 77 +(n i7 -) - KOM6UHaijUU 3aKA104eHa 
/1,160 <M +.( -)< 1,300/ F:;Bjc2. - p77 n77 -

12 

Q, .... I I I f-.?'9.- I 
1.0 1,4 1.6 1. B 2.0 2.2 

M(p';:r.) !3b/c2 

Puc. 9. PacnpeoeAeHue :;(x/JeK1!lU6HbiX Mace p77 + 77- (n77 + 77 -) , 

p77-77- (n77 +77 +) - KOM6UHaijUU. 
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KOM6HHau.uil. B :nux pacnpe.neneHHHX oco6eHHOCTeH: a paH:
oHe Mace 1400 M3B/c2u.e Ha6mo.naeTcH. 

Ha puc. 10 noKa3aHbl HeKoTopLie xapaKTepucTHKH cuc-
TeMbl p 11 + 11 + H3 nonochl 1420 ~M P rr + 71 + ~ 1460 M:JB/c 

2
. 

3awTpHxoaaHHble pacnpe,neneHHH - xapaKTepHCTHKH cuc
TeM p 11 +71 + H3 nonoc cneaa H cnpaaa OT yKa3aHHOH. 
lf3 pucyHKa cne.n.yeT, qTo a npe.nenax owu6oK ace npe.n
cTaaneHHble pacnpe.neneHHH H3 nonocbl, co,nep)l(ameH: nHK, 

H H3 coce)l,HHX nonoc, coana.nawT. 
EcnH npHHHTb, qTo Mbi Ha6nw.naeM o6pa3oaaHHe peJo

HaHca c MaccoH: 1440 M:JB/c 2a cHcTeMe ~ ++ 11 + (6.- rr -), 

TO cyMMapHoe ceqeHHe ero o6pa3oaaHHH a peaKU.HHX 

++ + - - + + - -
np ~ ~ 11 11 11 n (p 11 rr rr /'>,. ) 

H 
++ + - -

np .... ~ 71 71 /'>,. 

paaHO /35±4/ flb. 

BbiBOAhl 

+ + - -B peaKU.HH np ~ p 11 rr 11 rr n , r.ne a 840/o cnyqa-
ea o6pa3y10TCH H3o6apbi 6. 33 a cHcTeMax prr + (nrr -), 
H3o6apbi a 3HaquTenLHOH cTeneHH po)l(,nawTcH qepe3 nepu
d>epuqecKHH MexaHH3M. MaTpHqHLIH JneMeHT nepud>epHqec
Koro THna He anonHe xopowo onucLmaeT JKcnepHMeHTanL
Hble ,naHHbie. )l,nx 6onee ToqHoro onucaHHH Heo6xo,nHM 
6onee "OCTpbiH" MaTpHqHbJH JneMeHT, qTO CaH3aHO C CHnb
HOH nepud>epuqHoCTblO a po)I(.IJ;eHHH H3o6ap. 

3<l><t>eKTbl nepepacceHHHH aTOpHqHbiX HyKnOHOa Hrpa10T, 
llO- aH.IJ;HMOMY, MeHbWYlO ponb, qeM, HanpHMep, a peaKIJ.HH 
np-> pp11+rr-rr -11°, qTO OllHTb-TaKH 06H3aHO, 
llO- aH,IJ;HMOMY, CHnbHOMY o6pa3oaaHHIO HyKnOHHbiX H306ap 

/HyKnOHbl "caH3aHbi" a H306apax/. 
B cneKTpe Jd>d>eKTHaHblX Mace p11+77+(n11_rr_) 

KOM6HHaU.HH aH,IJ;eH llHK npH Jd>d>eKTHaHOH Macce 1440M3B/c
2
• 

3Ta oco6eHHOCTb u.enHKOM /a 960/o cnyqaea/ casJaHa 
c ~ ++(t>,.-) H3o6apoil. lllupHHa npe.nnonaraeMoro peJoHaHca 
r ~ 60 M3B/c~ CeqeHHe ero o6pa3oaaHHH a peaKU.HH np~ 
~ p11+11 +11- 11 -n npH P n = 5,1 T3B/c paaHO /35±4/ flb. 
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Puc. 10. HeKOiflOPble xapaKmepucmuKu cucmeMbl p11 + 11 + 
U3 noAOCbl /1 7 420 ~M 71+71+$.. 1,460/ F:JB/c 2.3arumpuxoeaH
Hble pacnpeOeAeHU.R P xapaKmepucmuKu cucmeM U3 noAoc 
CAeea U cnpaea Olfl YKU3QHHOU. 
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