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A6uuaam.ea A. 11 up. PI - 11615 

MexaHH3M peaKUHH np.-pprr+rr-17-17° npH pn =(5,10!_0,17) raB/c 

l.JccnenoaaH MexanH3M peaKUIIH np4pp"+"-"-"o npH P 0 =(5,10!_0,17) 
faB/c. noK838HO, 'ITO peaKUHH np .. pprr+7T-7T-7T0 B OCHOBHOM OllHCblB89TCH 

C UOMOlllhlO MBTpll'iHOI'O aneMSHT8 BHA8 

M
2 -B(ymax -yl) -B(y2-YminltP. +/3 R) 

- e • e '~' 1 2 ' 

rae l3 =1,41 , {3
2
- aonH o6paaoaaHHH H3o6aphi ~++ a peaKuuu, R - pe3onanc-

Hhlli qneH. l.Jao6apa ~ ++ pOlKABSTCH B 3H8'1HTSnhHOH CTeneHH qepe3 nepH-

¢epl!'i9CKOH MeXaHH3M. 
Po)!{ASHHe w 0 -Me3oHa, aepoHTHO, npoi!CXOAIIT nyTeM rr - MeaoHnoro 

o6MeHa B peaKUHII np .. ppw011-. 

Pa6oTa BblllOnHeHB B na6opaTopllll Bb!COKHX 3Hepi'IIH 0115111.-·: 

Coo6meHHe 06bellHHeHHOI"O HHCTHTyTa stAepHblX I!CCnei!OBaHHii. ily6Ha 1978 

Abdivaliev A. et al. PI - 11615 

The np .. pp11+rr_rr_rr0 Reaction Mechanism at P n =(5.10-t...0.17) GeV/c 

The mechanism of the np .. pp rr+" -"-"o reaction at P n =(5. iO.t. 
0.17) GeV/c was investigated. It was shown that the np .. pp 17 +rr- 77 - 17° 
reaction is mainly described with the next type of a matrix elemerlt 

2 -B(Yruax -Y1) -B(y2 -y 1 lta f3 R) 
M - e .e m n '1'1+ 2 ' 

where B=1,41, {\- is the portion of ~++ isobars production in the 
reaction, R is a resonance term. The L\++ isobars are produced 
in a significant number of events through a peripherical mechanism. 
The production of w 0 meson in the np -<PP11+"-"-"o reaction probably 
goes through the rr -meson exchange.' 

The investigation has been performed at the Laboratory of 

High Energyes, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© J!J78 06t.e.liHH9HHbiR HHCTHTyT H.aepHbiX HCCne.aOBBHHR !ly6HB 

Onpe)l.erreuue ce'leHIUJ: peaKUHH np ~ p p rr t- rr- rr - rr 0 
( 1 J 

H ceqeuuii o6pa3oBauug peJouaucoB B ueii npu P11 =5,1 T:JB/c 
npoHJBe)l,euo B uamux pa6oTax il ·2/. OcuoBHbie peJyrrbTaTbi 
JaKJIIO'IalOTCji B TOM, 'ITO npHMCpHO B 500/o CJiyqaeB peaKUHjl 
H)l.eT qepe3 o6paJoBauue HJo6apbi !\ ++, B 6rl/o crryqaeB B 
peaKUHH o6paJyeTCjl w 0 ·Me30H; BepogTHOCTb o6pa30BaHHjl 
H3o6apbl Ll t-+ O)l,HHaKOBa )l.Jijl CHCTCM p 1rr+ H p 2rr+, r)l.e 

Y;l >Yp~ l6biCTpOTbl npOTOHOB B C.U.M. peaKUHHI. 
B uacTogmeii pa6oTe Mbi npHBe)l.eM )l.pyrue xapaKTepuc­

THKH peaKUHH I 11 H nonbiTaeMcg cpaBHHTb HX c BOJMO)KHbi­
MH MCXaHH3MaMH npoTeKaHHjl JTOH peaKUHH. 

Ha puc. 1 npe)l.CTaBrreHbi yrrroBbie pacnpe)l.erreuug BTO­
pH'IHhiX qacTHU HJ peaKUHH 111. XapaKTepHbie qepTbi 
pacnpe)l,eJieHHH: npOTOHbl CHMMCTpH'IHbl no yrrraM B C.U.M. 
H peJKo anHJOTponnbi, yrrroBoe pacnpe)l.erreuue rr+- MeJo­
noB HJOTponuo, B yrrroBoM pacnpe)l.errenHH rr -MeJonoB 
HMCCTCg ne60JibillOH nO)l.'bCM npH COS e*- > 0,6; yrJIOBOC 

7T -
pacnpe)l.eJieHHe rr 0 ·Me30HOB CHMMCTpH'IHO H aHH30TpOnHO. 
Ha pHCYHKe, KaK H B )l,aJibHCHillCM, TO'IKaMH OTMe'leUO pac­
npe)l.CJICHHe, norryqaeMOe C HCnOJib30BaUHeM CKOHCTpyu­
poBaHHOrO UaMH MaTpH'IHOrO JJieMeHTa nepH$epH'IeCKOrO 
Tuna M3D lcM/3/ I, TaM )Ke )l.JIJI cpaBueuug uaueceHbl 
KPHBbie, norryqaeMbie H3 $a3oBoro o6'beMa lnporpaMMa 
"<l>opc" I . Ha puc. 2-5 H3o6pa)KeHhi HMnyrrbCbi, nonepeq-

Hbie HMnyrrbCbl H pacnpe)l.erreuHJI no x * = PiJ I P tri'ax H Y * 
)l.Jijl qacTHU pa3Horo co pTa H3 peaKUHH I 11. P* onpe)l.errg-max 
eTcg c y'leToM Be ex po)l.HBillHXCJI qacTHU B peaKUHH I 11. 
Ha puc. 6 noKa3aHbi yrrrOBble KopperrJIUHH Me)K)l.y qacTHUaMH 
pa3uoro copTa. Ha puc. 7 npHBe)l.euo pacnpe)l.erreuue J$·­

$eKTHBHbiX MaCe )l.BYX npOTOHOB. 
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Puc.l. PacnpeoeAeHu~ no cos()* 

emopu'IHbiX ttacmuij. 
e c.ij.M. peaKijUU OA~ 

Ha puc. 8 npe,IJ.cTaaneHLI pa3nH"'Hbie xapaKTepHCTHKH 

o6pa3oBaBUIHXC.R a peaKu;HH /1/ H3o6ap A++ . B Ka"'eCTBe 

KaH,IJ.H,IJ.aTOB B H306apb1 OT6HpanHCb KOM6HHai.J;HH IIpOTOHa 

H 17+ • Me30Ha, 3ctx1JeKTHBHa.R Macca KOTOpbiX 3aKJTIO"'eHa 

B npe,IJ.enax 1160.S M prr+ ::; 1300 M3B/c 2. 

11.3 IIpHBe,IJ.eHHbiX pacnpe,IJ.eneHHH MO)KHO C,IJ.enaTb BbiBO,IJ. 

0 TOM, 'ITO OIIHCaHHe xapaKTepHCTHK peaKI.J;HH C HCIIOnbJO­

BaHHeM M3ll HBn.ReTCH anonHe y,IJ.oaneTBOPHTenbHbiM. 

B pa6oTe131 6bin npHBe,IJ.eH BH,IJ. HCIIOnb30BaHHOrO TaM 

MaTpH"'HOrO 3neMeHTa: 

2 
-B(Ymax-Yl) -B(y2-Ymin 

M - e • e /2/ 
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Puc. 2. HMnyAbCHble pacnpeOeAeHu~ ttac:muij e c. ij.M. peaK­
ijUU. 

,IJ.n.ll OIIHCaHHH peaKI.J;HH II p • p p TT + 1T- TT /3/. TaKoil )Ke 

BH,IJ. MaTpH"'HOrO 3neMeHTa HCIIOnb30BaH HaMH H ,IJ.nH OIIH· 

caHHH peaKu;HH /1/. Hcnonb3YH cpe,IJ.HHe xapaKTepHCTHKH 

3TOH peaKu;HH t\y"" Ymax -y 1 =0,72; Pf
1 

=0,15 /cpe,IJ.HHH 

KBa)J.E_aT IIOIIepe"'HOrO HMIIynhCa BTOpH"'HOrO npOTOHa/, 

yDy 1 =0,063 /KopeHb H3 )J.HcnepcHH pacnpe.IJ;eneHH.R no 

Y{ ·6biCTporo IIpOTOHa B C.I.J;.M./, MO)KHO nony"'HTb, IIO)J.06I-IO 

TOMY, KaK 3TO C)J.enaHO B pa6oTe 13< 3Ha"'eHHe K03$$HI.J;HeH­

Ta B =1 ,41. 3TO 3Ha"'eHHe H HCIIOnb30BaHO B Bbipa)KeHHH 

/2/ )J.n.ll MaTpH"'HOrO 3neMeHTa IIpH Bbi'IHCneHHH pa3nH'IHbiX 

pacnpe.IJ;eneHHH /To'IKH B npHBe,IJ.eHHbiX BbiUie pacnpe.IJ;ene­

HHHX/. BH,IJ.HO, 'ITO MaTpH'IHbiH 3neMeHT C 3THM 3Ha'leHHeM 
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Hbie ,naHHble. Pacnpe.neneHHe J$clleKTHBHhiX Mace N rr -KoM-
6HHau;Hii c Hcnonh30BaHHeM M3TI nonyqaeTc» TaKHM :>Ke, 
KaK a ¢a30BOM o6'beMe. Ha JKcnepHMeHTe Ha6mo.naeTcH 
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pO)K,D;eHHe H306ap. ll03TOMY nonHbiH MaTpHqHbiH 3neMeHT 

,D;O~eH CO,D;ep)KaTb pe30HaHCHbiH qneH. 

Hau6onee BPKHH 34l4leKT B peaKUHH /1/ - pe3KaB 

aHH30TpOllH.II H CHMMeTpH.II B yrnOBOM pacnpe,D;eneHHH 77° -

Me30HOB B C.U.M. 
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Puc.6. YzAOBble KoppeA.RI.IUU Mexoy t.tacmut~aMu pa3HOZO 
copma. 

PaccMaTpHBaB peaKUHIO /1/ c ToqKH 3peHHB OPE-,D;uar­

paMM, MO)KHO llpH,D;TH K BbiBO,D;y, qTo, eCnH B yrnOBOM 

pacnpe,D;eneHHH 770 -Me3oHoB 6y,11;eT Ha6niD,D;aTbCB pe3KaB 
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Puc.9. HeKomopble xapaKme­
pucmuKU w 0 -M€30HQ 8 o6~eu 
C. t#.M. peaKt#UU. 

)l,a)l,yT CHOBa 3<l><l.>eKTbl
1
IIpHMepHO O)l,HHaKOBbie KaK )l,ITfl 3apfl­

•eHHMX, TaK H JJ.ITfl HeirpanbHOro Me30HOB. 6onee roro, 

paCCMOTpeHHe BCeX B03MO*HbiX pacnono•eHHi rr -Me30HOB 

B TaKOi CXeMe IIpHBO)l.HT K TOMy, qro TT
0 

-Me30Hbl 6y)l.yT 

HMeTb TeH)l,eHI.J,HlO K BMITeTy Ha3a)l, B o6II.J,ei C.I.J,.M. /3)1.eCb 

HCIIOITb30BaHbl )l,aHHble pa60Tbl /[}~ r)l.e H3yqanHCb pa3nHqHbie 

peaKI.J,HH np -B3aHMO)l.eiCTBHi IIpH IIpOXO)l,flii.J,HX 3HeprHflX/. 

B cxeMe c o6MeHoM Me3oHaMH eCTb, O)l.HaKo, B03Mo•­

HOCTb )l,IT}I IIepepacceflHHfl, IIpH KOTOpOM xapaKTepHCTHKH 

77° -Me30Ha 6y)l.yT OTITHqaTbCfl OT xapaKTepHCTHK 3apfl.eH-

12 

HbiX Me30HOB. Peqb HJJ.eT o B03MO*HOM npoTeKaHHH peaKI.J,HH 

/1/ B qacTH cnyqaeB B JJ.Ba cne)l,yiOII.J,HX 3Tana: 

+ - -np .... pprr rr rr 
--> p p 1T + 1T- 1T -1To • /5/ 

L p prro 

Ha nepBOM 3Tane HJJ.eT peaKUHJI np .... pprr+rr-rr-, KOTopaJI 

H3yqeHa HaMH B pa6oTe/3/ H B KOTopoi pacnpe)l.eneHHJI 

3apfl•eHHbiX qacTHU. He CHITbHO OTITHqaiOTCJI OT H30TpOIIHbiX. 

Ha BTopoM 3Tane npoTOHbi, B 3HaqHTenbHOi cTeneHH 

COXpaHJllOII.J,He HanpaBITeHHe IIOITeTa nepBHqHbiX HYKITOHOB, 

B3aHMO)l.eiCTBYIOT, )l,aBaJI B KOHU.e COCTOJIHHe p prr
0

• 

B peaKU.HH pp .. pp rr 0 npH 3HeprHflX JJ.O 3 F3B 
161 

rr 0 -Me 30HM HMeiOT CHMMeTpHqHOe H aHH30TpOIIHOe pacnpe­

)l,eneHHe, KOTOpoe MO*eT 6biTb COIIOCTaBITeHO C pacnpe)l,ene­

HHeM puc. 1 JJ.aHHoi pa6oTM. 3<l><l>eKT nepepacceJIHHJI Mo•eT 

B03HHKaTb H B cnyqae, ecnH peaKU.HJI /1/ npoTeKaeT B JJ.Ba 

3Tana 

n p --> n p rr +rr- rr 0 

L. pp 7T-

+ - - 0 
·-> pprr rr rr 7T. /6/ 

0)1.HaKO IIpH COOTBeTCTBYIOII.I,HX 3HeprHJIX ceqeHHfl peaKU.HH 

np-. pprr- MeHbweceqeHHJlpeaKU.HH pp .... pprr
0 17

·
81 

H 77- -Me30Hbl B Hei BbiTJIHYTbl BIIepe)l.. B03MO*HO, qTo 

3TOT 3qxpeKT qyBCTByeTCJI , XOTJI H cna60, B yriTOBOM 

pacnpe)l.eneHHH rr- -Me 30HOB I puc. 1/. 
KoHeqHo, Bee 3TH coo6pa•eHHJI HOCJIT cyry6o KaqecT­

BeHHbii xapaKTep. 0)1.HaKO COBOKYIIHOCTb IIpHBe)l,eHHbiX )l.aH­

HbiX CBH)l,eTeiTbCTByeT 0 TOM, qTO npeHe6peraTb 3qxpeKTaMH 

nepepacceJIHHfl, no-BHJJ.HMOMy, HeiTb3Jl. 

06cy)l.HM Teiiepb B03MO*Hbli MeXaHH3M po•)l.eHHJI w
0

-

Me30Ha. Ha puc. 9npe)l.cTaBneHbi HeKoTopMe xapaKTepHCTHKH 

po•JJ.eHHoro w 0 -Me3oHa B o6mei c.u.M. peaKU.HH /1/. 0HH 

IIOnyqaiOTCfl IIyTeM BblqHTaHHX xapaKTepHCTHK cnyqaeB H3 

nonocw 3qxpeKTHBHWX Mace rr+rr-rr 0 -Me30HOB /770 ~ 
5: M

77
+

77
-

77
o S 790/ M3B/c~ xapaKTepHCTHK cnyqaeB H3 coce)l,­

HHX nonoc cnpaBa H cneBa oT nonocbi, r)l.e 3aKITIOqeH 

w 0 -Me30H. 06paii.J,aeT Ha ce6fl BHHMaHHe aHH30TpOIIHOe 

H CHMMeTpHqHoe yrnoBoe pacnpe)l.eneHHe w 0 
-Me3oHa B 

c.I.J,.M. EcnH npe)l.nono•HTb, qTo o6pa3oBaHHe w
0

-Me3oHa 
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H,IJ,eT B peaKUHH np--> ppw
0

17- 17 I qepe3 ,IJ,HarpaMMbi 

17 ·Me30HHOrO o6MeHa 

t.t)o 7l:-
~ n.. ,.< t-> p 

o) x.:t OJ xo y 
----L-=:::::::-- (..l) 0 I 

p ~:n:~ f 
181 

TO MO~HO HallHCaTb, 'ITO ceqeHHe o6pa30BaHHH w
0 

qepe3 

npouecc l8al 

wo 
a(8a) -a17+n-->pw0 .a17_p-+17-p 191 

a ceqeHHH o6pa3oBaHHH w
0 

qepe3 npouecc 1861 

wo 
a -ao o ·a I (86 \ 17 P-+ pw 17-p-+77°n 101 

OTHOIIIeHHe 

0 wo a w /a - 1 
(8a) (8 6 ) - ' 

T.K. 
a /a 0 0 =2, 

17+n-•pw0 
77 p-->pw 

'ITO cne,IJ,yeT H3 H30TOllH-

qeCKHX COOTHOIIIeHHH, a a /a 0 ~- .!._ 
77- p-->77-p 17-p --> 77 n- 2 

B o6nacTH Mace, xapaKTepHbiX ,IJ,nH peaKUHH I 11 3$$eKTHBHbiX 

Mace 17-P loKono MaCChi 1236 M:JB/c 2 I. 
Tor,IJ,a CHMMeTpHH yrnoooro pacnpe,IJ,eneHHH wo -Me3oHa 

He y,IJ,HBHTeflbHa. 

BbiBOAbl 

1. p eaKUHH ll p --+ p p 77 + TT- 77- rr 0 B OCHOBHOM MO~eT 

6biTb OllHCaHa Ma TpH'IHbiM 3fleMeHTOM BH,IJ,a 

2 -B(Ymax-Y1) -B(y2-Ymin) 
M ~ e • e .(,13

1 
+f3 2R ), r,IJ,e 

B = 1,41 H f3 1 + f3 2,., 1; 

14 

{3
2 

- ,IJ,OnH o6pa3oBaHHH H3o6apbl L'l ++ B peaKUHH, R - pe-

30HaHCHbiH qneH; 
2. 1·13o6apa L'l++ po~,IJ,aeTcH B 6onbiiiHHCTBe cnyqaeo 

qepe3 nepullJepuqecKHH MexaHH3M. 
3. YrnoBbie pacnpe,IJ,eneHHH po~,IJ,eHHbiX qacTHU He 

npoTHBopeqaT npe,IJ,nono~eHHIO o nepepacceHHHH BTOpH'IHbiX 

HYKflOHOB C po~,IJ,eHHeM O,IJ,HOrO 77·Me30Ha; 

4. Po~,IJ,eHHe w 0 -Me3oHa, oepoHTHO, npoucxo,IJ,HT qepe3 

TT ·Me30HHbiH o6MeH B peaKUHH np--> ppw
0
rr-. 
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