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A6nusanues A. H np. PI - 11614 
MexauuaM peaKUHH np ... pp"+,.-,.- npu Pn = (5,10!_0,17)rsB/c 

11ccnenosau MeXaHH3M peaKUHH np ... pprr+"-" - npH Po= 
(5,10!_0,17) rsB/c. nOKaaauo, 'ITO H306apb1 B peaKUHH np ... PP11+11-1T

pO)KilBtoTCSI, s ocuosnoM, 'lepea nepu<jlepH'IecKull MexauaaM. MarpH'IHbtll 

sneMeHT BllllB 

M
2 -2,2f>(Yma:i"Ytl -2,2f>(y2-Ymtn> 

-e e . 

rne Y1 , y 2 , Yma:r. , y rrin - 6hrCrpOTbt ponuswaxc!l nporouos K HB'IB11bHbtX 
uyKnouos, coorsercrseuno, onHCbrsaer nocrarO'IHO xopowo sKcnepHMen
ranhnbte pacnpeneneHHSI aa HCKnto'leHHeM s.p.jleKTHBHhtX Mace Na -KoM6H
HBUHll, KOTOpble Tpe6ytoT BBelleHHSI B nonHbiH MBTpH'IIIbtll sneMeliT peao

HBHCHO!'O '!Della. 

Pa6ora Bbtnonuena B na6oparopHH Bb!COKHX SHepi"Hll 0115111. 

Coo6menwe 06hellRKeHROI"O JHCTHTyra SlllepHbJX HCCnenosaRHl!. ny6Ha 1978 

Abdivaliev A. et al. 

The np ... pptr+ "-"- Reaction 
P 0 =(5,10,!..0,17) GeV/c 

PI - 11614 

Mechanism at 

The np ... pprr +,.-"- reaction mechanism was investigated at 
P

0 
=(5,10-:.._0,17) GeV/c. It is shown that the isobars in the np...pprr+rr-rr

reaction are produced mainly through a peripherical mechanism. The 
next type of a matrix element 

2 -2,25(Yrnn-Yt) -2 ,25(y2 -y . ) 
M ·:... e e mm. 

where Yt • Y 2 • Y max • Y min - velocities of protons produced and those 
of primary nucleons, respectively, describes rather well experimen
tal distributions, except for the N rr -combination effective tn3.sses 
which require the introduction of a resonance member into a 
complete matrix element. 

The investigation has been performed at the Laboratory of 
High Energies, JINR. 
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/1 2/ 
B npe.n.ht.l1.YIUHX HawHx pa6oTax ' onpe.n.eneHhi ceqe-

HHH peaKUHH np -> pp TT +TT- 7T- 111 H Ce'leHHH o6pa3o

BaHHH pe30HaHCOB B Heil. bhlnO ITOKa3aHO, 'ITO peaKUH.II 111 
npH P n = 15,10±0,17 I T:JB/c H,lJ,eT no'ITH B 100o/o cnyqa

eB qepe3 o6pa3oBaHHe to.~! -H3o6apht. 

B .n.aHHOH pa6oTe Mhi nonhtTaeMCH npoaHanH3HpoBaTh 

MeXaHH3M npOTeKaHHH peaKUHH H CKOHCTpyHpOBaTh a,l1,3K

BaTHhiH eMy MaTpH'IHhiH 3neMeHT. K co:>KaneHHIO, npH .n.aH

HOH 3HeprHH ,lJ,nH OITHCaHHH HCITOnh3yeMOH peaKUHH HeiTpH

MeHHM HH CTaTHCTH'IeCKHH/ 3 / ITO,lJ,XO,lJ, H3- 3a Manoro 'IHCna 

qaCTHU B KOHUe H ManOCTH 3HeprHH, HH MynhTHITepH~epH
'IeCKHH 141 - H3-3a Manoro ,lJ,OCTYITHOrO ~a30BOrO 06'he

Ma. Ilo- BH,lJ,HMOMY, KaK H B ,lJ,pyrHX peaKUHHX npH 3THX 

3HeprHHX, HaH6onee 6nH3Ka K 3KcnepHMeHTY 6hlna 6ht 

MO,lJ,enh O,lJ,HOITHOHHOrO o6MeHa B COBpeMeHHOH HHTepnpeTa

UHH/5/, HO pac'leThl ITO HeH HCcne.n.yeMOH HaMH peaKUHH 

o'leHh cno:>KHhl I a no3TOMY H 6onee Heonpe.n.eneHHhtl H3- 3a 

He06XO,lJ,HMOCTH yqeTa O'leHh 6onhWOrO KOnH'IeCTBa ,lJ,Har

paMM. 
KaK Mhl yBH,lJ,HM H3 npHBO,lJ,HMhiX HH:>Ke pacnpe.n.eneHHH, 

npouecc 111 ,lJ,OCTaTO'IHO nepH~epH'IeH H B TO :>Ke BpeMH 

MHOrHe ero xapaKTepHCTHKH 6nH3KH K nonyqaeMhiM H3 

4Ja30BOrO 06'heMa, IT03TOMY npH OITHCaHHH npouecca Mhl 

cTapanHch yqecTh 3TH o6e ero oco6eHH{)CTH. 

Ha puc. 1 npe.n.cTaBneHhi yrnoBhle pacnpe.n.eneHHH B 

c.u.M. pa3nH'IHhiX qacTHU H3 peaKUHH 111. Pacnpe.n.eneHHe 

co 3Ha'IKOM to.++ - yrnoBoe pacnpe.n.eneHHe to.~!. B Ko

Topoe BXO,lJ,HT KOM6HHaUHH npOTOHa H TT+ -Me30Ha, HMelO

IUHe 3~eKTHBHYIO Macey, 3aKniD'IeHHYIO B npe.n.enax 

1160:s;Mpn+~1300 M:JB/c.2 Ha pHCYHKe, KaK H B .n.anhHeH.-
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Puc. 1. PacnpeOe/leHUJl. no cos e* 
'IQCmU!4. 

B C.!4. M. BmOpU'IHbiX 

IDeM, cnJIOlllHaH JIHHHH - pacnpe,D;eJieHHe, noJiy'ieHHOe H3 
$a3oaoro o6'beMa /nporpaMMa "<l>opc"/, TO'iKaMH o6o3Ha
'ieHo pacnpe,D;eJieHHe, nonyqaeMoe npH HcnoJih30BaHHH cKoH
CTpyHpoaaHHoro HaMH MaTpH'iHOrO 3JieMeHTa peaKI.J;HH, yqH
ThiBaiOI.Uero nepH$epH'iHOCTh npou;ecca /Ha3oBeM ero B 
,D;aJILHeiiweM M3II/. KaK BH,D;Ho H3 pHCYHKa, ecnH yrnoBLie 
pacnpe,D;eneHHH Me30HOB 6onee HJIH MeHee y,D;oaneTaopH
TenhHO onHchiB;:tiOTCH $a30BhiM o6'heMOM /H M3TI/, To 
yrJIOBhie pacnpe,D;eJieHHH HYKJIOHOB H fl~~ pe3KO aHH30-
TpOnHhl H xopowo onHChiBaiOTCH TOJihKO M3TI. 
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Puc. 2. PacnpeOe/leHUJl. no P..L. emoputtHbiX ttacmu14. 

Ha puc. 2 npe,D;cTaaneHhi pacnpe,D;eneHHH no P ..1. ,D;JIH 
qacTHU pa3Horo copTa, Ha puc. 3 HMnynhCHhie pacnpe,D;ene

HHH qacTHU, Ha puc. 4 - pacnpe,D;eneHHH no X*,.. Plf I P rriax 
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Puc. 5. cos 0* MeJKOy emopu'iHbiMU 'iacmut~aMu. 

r,u:e P rriax BbiqHcnHeTCH c yqeTOM o6pa3oBaHHbiX Tpex 

nHOHOB. Ha puc. 5 npe,u:cTaBneHbi yrnbi Me)l{,u:y qacTHUaMH 

B C.U.M. 3d>d>eKTHBHbie MaCChi HyKnOHa H TT -Me30Ha, Bbi-

8 

1 

I 

J 
} 

>:J 
:J 
E 200 
~ 

0 
u 

0 c; 
u 
:J 

-:::T 
0 

50 

-t,os -0,55 -a,as o,45 . o,gs 

1t'+ 

>J 50 
.J 

~ 
~ 0 0 
u 

g 100 
u 
J 

:I 

0 
-2,05 -1,05 -0,05 

If* 
0,95 1,95 

Puc. 6. PacnpeoeAeHUJI no 6blcmpomaM OAR ecex emopu'i
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Puc. 7. PacnpeOeAeHUe no :J(/)(jJeKTilU8HOU Macce oeyx npo-
1/lOHOB. 

qHCJI8HHhl8 C HCTIOJih30BaHHeM M3fi, COBTia,!l;aiOT C MaC

caMH, BhiqucneHHhiMH no <l>a30BOMY o6'heMy. Ha puc. 6 
npe,!I;CTaaneHhi pacnpe,!l;eJieHH.R no y*, Ha puc. 7 - J<l><l>eK

THBHhie MaCChi ,!J;BYX npOTOHOB. 113 BCeX pacnpe,!l;eJieHHH 

CJie,!l;yeT, qTO HCllOJih30BaHH8 MaTpHqHoro 3JI8M8HTa nepH

<i>epuqeCKOrO THna ,!I;OCTaToqHo XOpOlliO OllHCMBaeT 3KCne

pHM8HT. 

KOHCTPYKL!H.R MATPHlJHOFO 3JIEMEHTA 
IIEPHcJ>EPHlJECKOFO THIIA 

Hau6onee pe3KO npucyTCTBHe MexaHH3Ma nepu<l>epu

qecKoro THTia npO.RBJI.R8TC.R B XapaKTepHCTHKaX H30fiap 

H HYKJIOHOB, KaK BH,!I;HO H3 npHB8,!1;8HHhiX Bhllli8 pHCYHKOB. 
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l 

ll03TOMY ecTeCTBeHHO fihiJIO B MaTpHqHhiH 3JI8M8HT BB8CTH 

B nepByiO oqepe,!l;h xapaKTepHCTHKH o6pa30BaBlliHXC.R HyK

JIOHOB. KpoMe Toro, KaK BH,!I;HO H3 puc. 1 pa6oThl
121 

H 

puc. 6 HaCTO.R~eH pafiOThi, HyKJIOHhl B OCHOBHOM He nepe

KphlBaiOTC.R B TipOCTpaHCTBe fihlCTpOT. ll03TOMY B nepBOM 

npH6JIH)K8HHH MO)KHO 6hiJIO <i>aKTOpH30Ba Th Ma TpHqHhlH 3J18-

M8HT OTHOCHT8JlhHO ,!J;BYX HYKJIOHOB. PaCCMOTpHM BeJIH

qHHY (Pn P
1 

)(Pp P2 ), r,!l;e (Pn P1 ) - CKaJI.RpHOe npOH3Be

,!1;8HHe qeThipeXHMTIYJihCa HaqaJihHOrO npoTOHa H "fihiCT

poro" BTOpHqHoro HYKJIOHa, (Pp P 2 ) - CKaJI.RpHOe npOH3-

B8,!1;8HH8 qeThipeXHMIIYJihCa HaqaJihHOrO TipOTOHa H "Me,!I;

JieHHOrO" BTOpHqHoro HYKJIOHa /onpe,!l;eJieHHe "fihlCTporo" 

H "Me,!I;JI8HHOro" HYKJIOHa ,!l;aHO B pafioTe 
12 ~ OHO 03-

HaqaeT, qTo y* >y*, r,!l;e y* fihiCTpOThiHYKJIOHOB B C.:u;.M./. 
Pt P2 

Bhlpa)Ka.R, KaK o6LJqHo, 3HeprHIO H npo,!I;OJihHhlH HMTIYJILC 

qepe3 6hiCTPOThl E zffi ~ chy ; pll = m ~shy' MO)KHO 

3anucaTh 

(P Pl)(P P2) .. m2 m~ 1 m~2ch(ymax-yl)ch(y2 -y min ). 
n p /2/ 

3,!1;eCh m ~ i .. y m f + p] i , y max - 6hiCTpoTa na,!l;aiO~ero 
Heii:TpoHa, y . - OhiCTpoTa npoToHa-MurneHH. 3aMeTHM, 

mm 
qTO HaTIHCaHHOe Bhipa)K8HHe - HHBapHaHT BBH,!J;Y a,!I;,!I;HTHB-

HOCTH nepeMeHHOH Y. 
cl>opMyny /2/ MO)KHO nepenucaTh a BH,!I;e: 

m2m..l.lm~2ch(ymax -yl )ch(y2-Ymin )= 

m2 m1 1 mi 2 Ymax -yl [ -2(Ymax-Yll y2-ymin 
--~~8 1+8 ]8 x 

4 

-2(y -' 
x[1+

8 
2 ~min) ] . /3/ 

~JI.R rpyfioro cpaBH8HH.R C 3KCnepHM8HTOM MO)KHO no

JIO)KHTh 

m..l. 1[1 + 8 -2(Ymax -yl ) 
a(Ymax -yl) 

~8 

H /4/ 

Il 
- 2 (y2 -y min ) a (y 2 -y min 

m~2 +8 1 =8 

0TM8THM, qTo a>O. 
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BLipa*euue /3/ nepenHCbiBaeTCJI Tor.u.a B au.u.e 

2 (l+a)(Ymax ·Yt) (l+a)(y2-ymin ) 
..!!!_ e e /5/ 

4 

IlonaraJI, HaKoueu., 1 +a~ B (B.., 1 ), 3anurneM KBa.u.paT 

MaTpH'iHOrO 3neMeHTa B BH,!I.e 

2 -B(Ymax -yl ) -B (Y2- Y min 
M - e e /6/ 

2 
3uaqeuHe M TeM 6onLrne, qeM MeHLille pa3HOCTH Ymax-Yt H 

Y2 -ymin , T.e. 'ieM 6onee nepHiiJepH'IHbl BTOpH'IHbie HyK-

nOHbl. 
MLI cneu.HanLHO no.u.po6uo ocTaHOBHnHCb ua MaTeMaTu

qecKoM npe,!I.CTaBneHHH CKan11pHbiX npOH3Be,!I.eHHH KaK liJyuK

U.HH nonepe'IHbiX HMnynbCOB H 6biCTpOT, 'IT06bl npo,!I.eMOH

CTpHpOBaTb HX ponb B CKOHCTpyHpOBaHHOM MaTpH'IHOM 

3neMeHTe. 
Pacnpe.u.eneHHJI 34!4leKTHBHbiX Mace cHcTeM N rr. Bbi

'IHCneHHbie no 4Ja30BOMY 06beMy H C HCnOnb30BaHHeM 

M3II, coana.u.a10T. 3To 11Bn11eTC11, no- BH.!I.HMOMY, cne.u.cT

BHeM H30TpOnHOCTH yrnOBbiX pacnpe.u.eneHHH TT -Me30HOB 

H TOrO liJaKTa, 'ITO HCnOnb30BaHHe M3Il cna6o MeHJieT 

HMnynLCHble pacnpe,!I.eneHHJI HyKnOHOB. Il03TOMY npOHCXO

,!I.HT nHillb nOBOpOT BeKTOpOB HMnynLCOB HyKnOHOB B 4Ja3o

BOM npOCTpaHCTBe OTHOCHTenbHO H30TpOnHbiX /H nO'ITH 

neH3MeHHbiX no HMnynLcy I rr- Me 30HOB, 'ITO ue MeHJieT pac

npe.u.eneHHJI Mace N rr no cpaaueHHIO c 4Ja30BLIM npocTpau

CTBOM. KoHe'IHO, 3TO pacCy)I(,!I.eHHe OTHOCHTCJI K ,!I.aHHOH 

nepBH'IHOH 3HeprHH H ,!I.aHHOH MHO)I(eCTBeHHOCTH BTOpH'iHbiX 

qacTHIJ.. 
3KcnepHMeHTanLHLie pacnpe.u.eneHHJI 34!4leKTHBHLIX Mace 

co.u.ep)l(aT 34!4leKTbi OT H3o6ap. Ilo::noMy nonHLIH MaTpHq

HbiH 3neMeHT, O'ieBH,!I.HO, ,!I.On)l(eH CO,!I.ep)l(aTb pe30HaHCHbiH 

qneu 6peiiT-BHrnepoacKoro THna c aecoM, onpe.u.eneHHbiM 

H3 auanH3a Mace. B Ka'ieCTBe 4Joua B 3TOT MaTpH'iHbiH 

3neMeHT .u.on)l(eH 6LITL B311T M3II. 
Ou.enKy K031i!li!HU.HeHTa B B liJopMyne /6/ MO)I(HO c.u.enaTL, 

HCXO,!I.JI H3 TOrO liJaKTa, 'ITO paBeHCTBO /4/ ,!I.On)I(HO 6biTb 

cnpaae.u.nHBO H B cpe.u.ueM. Bb1'iHCn1111 /4/ npH L'.Y=-Y---y1 = 
~2 - max 

= 0,65, t'_l,l = 0,19 H yDYl =0,5 /3TH 3Ha'ieHHJI cne,!I.yiOT 

H3 3KCnepHMeHTa/, nonyqaeM B"' 1,94 c TO'IHOCTbiO nopg.u.

Ka 100/o. 
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Jlyqrnee onHcauHe uaH6onLrnero 'IRena 3KcnepHMenTanb

HbiX pacnpe.u.eneHHH B peaKU.HH np-~ pp rr + rr- rr- nony

qaeTcJI c napaMeTpoM B ,2 ,25 /TO'IKH ua acex npHae.u.eu

HbiX pHcyuKax/. 113 cpaaueuHJI ou.eHKH .u.n11 B H no.u.o6pau

uoro 3Ha4eHH11 cne.u.yeT, 'ITO napaMeTp B onpe.u.en11eTC11, 

B OCHOBHOM, cpe,!I.HHMH xapaKTepHCTHKaMH peaKU.HH. 

Bh/BOAhl 

1. B peaKIJ.HH np -•PP1T+rr-rr- npH HMnynLcena.u.aiO-

IIJ.HX ueiiTpouoB /5,10±0,17/ T3B/c PO*.U.eHHe H3o6ap npo

HCXO.U.HT, B OCHOBHOM, 4epe3 nepH4JepH4eCKHH MeXaHH3M. 

2. MaTpH'IHLIH 3neMeHT BH.U.a 

M
2 -2,25(Ymax·Yt) -2,25(y2 -Ymin 

~ e e 

r.u.e Yt , Y2 , Ymax H Ymin - 6biCTpOTbl pO,!I.HBiliHXCJI 
npOTOHOB H uaqanbHbiX HyKnOHOB, COOTBeTCTBeHHO, OnH

CbiBaeT .u.ocTaT04HO xoporno 6onLrnoe 'iHCno pacnpe.u.ene

HHH H3 yKa3aHHOH peaKU.HH 3a HCKni04eHHeM 34JiiJeKTHBHbiX 

Mace N TT - KOM6HHaU.HH, KOTOpbie Tpe6yiOT BBe,!I.eHHJI B non

HbiH MaTpH4HbiH 3neMeHT pe3ouaucuoro qneua. 
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