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B3aM~o~eRCTBRfl, rrO~eHHHe rrpll OÓ~eHHll 2-MeTpOBOH PYSHPbKOBO~ 

KaMepu "JIIQIJ;M1'LJI8." rryqKoM cenapaponaaaax aHTmIpOTOHOB c IDMIYJlDCOM 
22,4 TsB/c Ha YCKopllTeAe B CepnyxoBe/1~2/, llcrrOAbSOBaAllCb ~R onpe~e
AeHRH-Ce~eHHH 2-~eBHx 8KCKAID3HBHHX peaKUHH. 

M3MepeHHhIe 2-JIY~eBHe COÓHTRfI nOCAe reoMeTpmecKoíi pexoacrpysnaa 
rronsepranacs KllHeMaTWIecKoMy aaanzsy c noaoms» nporpaazu GR-IfI/) ~M 
B~eAeHHH c~e~yromHX KaHaAOB: 

{I)rp-~ fp
fP -:-'> r f lf o (2) 
pp-np7f (3) 
fip ~ n r rr" (4) 

0 
pp~ Jr~ 'r (5) 
pp ~ i(tlT (6) 

TaK KaK TpeKll ÓHCTpHX ~aCTnn B KaMepe llMelOT o~eHb MaAYlO KpllBHS

HY (rrpoToH c llMTIYAbCOM 22,4 rsB/c OCTaBAReT TpeK c p~HyCOM KpHBllSllli 
"'"30 M) aa ,l1)IIDle paoo-rero OÓ'beMa ......., IM, T~ TpeÓOBaHHe K Ka~eCTBY 

ITAeHKH rrpH aHanH3e 2-~eBhIX coóuTRn c ÓHCTpUMH ~acTHUaMH n KOHe~HOM 

COCTOilllIDI CTaHOBHTC.fI onpe~eJlfIIOlI{HM. TmaTeJIóHHH aHMH3 .rrOKa3M, 'lTO 
HCK~eHHe, BllOCRMoe rrAeHKOH nnoxoro· Ka~eCTBa, 3aMeTHee Bcero CKa3HBa
eTCR na BeJlliqHHe HMIIYAbca ~aCTmJ,H:, B TO BpeMJI KaK nOJIJIPHHH ( A ) H 

a3HMYTanbHHR ( f ) yr~ R3MepRIDTC& c rrpRffi~eMOll TO~OCTblO.rrapaMeTpH 
rrytIROBoro rpexa KoppeKTHpymcH B npor-parere G-R IN]) cnenaansaoã non
rrporpaMMoM BE A!1 • IIocKo~bKY HeT rrpouenyps JJ,JIJI rrorrpanaa napaaerpoa 
BTOpH'lHHX TpeKOB, TO .n;AR onpeneaeana ce~eHHH peaKIJ;HH (I) - (6) 6wm: 
OTOÓpaHH COÓHTRfl c HaHMeHbIllHMM HCRaJiteUH.fIMH TpeKoB npH reOMeTpH'leCKOH 
peKoHCTpYKUHH. ~ BH.n;eAeHIDI ynpyrnx COÓHTnH (I) npm~eHaRaCb TaRXe ~o
nOJIHHTeAbHM nponenypa , OCHOBaHHM aa CBR3H yrJIOB À H ~ /3/. 

Ilpn QóC'leTe nporpaaaoã G-R I IV.D 2815 OTOÓpaHHHX C06HTHH ÓHJIa no
JIY'leHa 2261 rHlloTe3a, ITpu 3TOM B 1640 COÚHTKHX rrpoillRa no Kpa~e:a: Mepe 
onna H3 lUIX. 

B xaxecme ynpyrHX (1) ÓblJIO 3aq}ill\CRpOBaHO 1373 .cOÓl:lTIDI, HS KOTO
pHX B 329 cJIY'l8.HX xpoxe ranoress (I) npouura TaIDKe I'mIOTeSa (2) J 'lTO 

Q'l.C)rj ..}(Ud~n HHCnrtyr \ 
U~'fi~WX Ht_c,'?~aoa:umfi 

I 

6vtSJf&-IOTEHA 
~~u ...... 



rOBopHT o SaMeTHOH npHMeCH IC-KaHaRa (rKUOTeSU c o~HoA HeHTpaJ1bHOH 
qaCTH~eH) cpe~ 4C-KOHeqHUX COCTOHHHH. B ~aHbHeHmeM rHnOTeSa (2) ~ 

ynPyrax C06UTH~ oT6pacuBanacb. rrpOxo~eHHe IC-rBlloTes (2) - (5) B 

OTOÓpaHHHX COÓUTHRX npe~CTaBReHO B Ta6~~e I. 

Ta6JIKua I 

I'HnoTesa 2 3 4 5 

2 318 23 5 3 

3· 22 127 2 O 

4 28 I 76 64 

5 . 12 O 85 5 

'llRCJIO COÓUTHH c O~Hdl ranoreaoã npenceasaeao no ~arOHaJnI rao
JIHUbI I t 'tfi1CJIO COÓliTHH C 2-Msi I'liInOTeSaMH - BHe naaroaaza t npHqeM HO
Mep. rHnOTeSU c óonbmeA BepoHTHoCTbD yKa3HBaeTCH cooTBeTCTBYDmeA CTpo
KoR. rHnoTesu (2), (3)t (4) H (5) B KaqeCTBe TpeTbei\ rHilOTeSli B co6u
TKH Haó~,n;aJIHCb B 6 t Ot 14 H 27 CJIyqaHX COOTBeTCTBeHHO. 

EOJIbmoA rrpo~eHT COÓHTHR t r~e o,n;aoBpeMeHHo npomnn rHnOT~SIi (I) H 
(2), npenrroaaraer BOSMOJlUlOCTb npaaeca yrrpyroro KaBaRa (I) cpena .5091i
THI peaKUHH (2). qTOÓU o~eHHTb 8TOT B~~t óan HCnOJIbSOBaH MeTo~3 t 
oCHOBaliHHt! aa HCrrOJIbSOBamm BeJmq»H c o S o( t co s f3 II E 1'1 r- 5 S • 3TH 
BeJmllBHl:l ~ peaKIJ;HH BH,IJ;a 

o 
A +8 -~ i .... 2'" X (7) 

HMeDT CJIe.ztYlOIUee SHalJ:eHHe: 

(p{1.) I Pc 2)) 
(8)co 5 o(, = /p{J.)/ /P"(2)/ 

(i~(A)} i?) -? [Ft:t)lll'(ZJ]
c.oS ~: 11 = (9) 

o·f" /p(AJ/ / /f(tJllfrz)/ 
? 

rne p(i ) t=. ( Ei. J p'li)), L:= A I B I 1.J 2, - 4-MepHlie 
aexropa ~JI.fI xacTH~ A. Bt I t 2; ;:r - HOpMa.JIb K llJIOCKOCTR t rne JIexa.T 
mmYJIbCIi p( I) li p(2) .• 

'BeJIHliHHa E MI Ss pasaa . 
E M ISS = EA + ~ - EI .- E2 , ( Ia) 

2 

t' 

E. = rn- (EAT m) + (EA -m). cos~ fYi (II) 
r,n;e 

J ( EA + W1) - (EIf _ rnJ. coS 2. 8/ j = t, 2. . 

rn - Macca npcroaa H cosB·:: (P~(i)}.p{A)}/íp-{·)IIp-(A)1 
.... . / l . J 

Bce HMIIYJIbCU p( L ) onpeneaeas -B JIa60paTopHo:A -CHcTeMe KOQp~~aT. 

E M ISS· HMeeT 3HalJ:eHHe He,n;OCTaIOmeH saepraa TOJIbKO ,D;JIJI ynpyrKX COÓU

THH. Cpe~H onaosaasao BH,D;eJIeHHllX COÓUTHH (1) 94% Y~OBJIeTBQp.fUIH YCJIo
BKHM: 

IE M ISS 1 ~ °t 05 raB 

{)tOI" ee s ec < 0,30 ( 12) 

1CD5J3I~Ot-oI. 

TOT Me rrpouear COóliTHR Y~OBJIeTBoPHJI RpRTepIDIM (12) cpena 329 co
ÓUTÔ c rmIOTeSaMH ~IJ li {2). 

Pacnpeneaeaaa no co s <:A H E M I 5 S ,nJIH "lIHCTWC" c06UTHit 
rzna (1) H ·'He!>as~eJIeHHWC" C06liTldt rana (i) /~ 2J rrpaseneas na pHC •. 
I H 2. BH.nJ{o xopomee ..cOBIla,neHHe paeitpeneneaaã ~ ~B'yx TKIIOB COÓUT-Hit. 

PHC. I. Pacnpeneaeaaa no C01. ai. • 
·1
 CllJIOlliHaR racTorpaMMa OTHOCMTCH
 

K O~OSHallHO B~eJIeHHHM rHnOTe

38M (n, nyHKT1ipHBJi.- K COÓliTH- .
 
HM C rHnOTeSaMH (1)/(2).
 

:1 
PBC. 2~ Pa~npe.neJIeHHH no EMiSS •
 
CnJIomHaa rHCTOrpaMMa OTHOCHTCH K
 60~
ynpyrKM COÓliTHHM (1) t nyHKTlipHaH 

K COÓliTRRM c rBno~esaMB (I)/{2).
 

40 

IIpKMeaeHHe YCJIOBHit (12) ,nJIJI co
20

ÓliTBA peaK~ (2) n03BOJIHJIO cpe~ 349 
Heynpyl'KX Bs~o~e1tcTBHA PP -9 pp rr" 

-006 a04 

I,
Lo 

DOl} e:M/SS rl8oToópaTb 101 ynPyroe COÓliTlIe, KOTopoe 
R3-âa OWHÓOK B napaMeTpax TpeKoB rrporn-
JIO KaK IC-rBnoTesa. 3Ta rrpo~e~a óana 
Ta.lQlte npaaeaeaa H K COÓHTIDIM rana (2) t creaepapoaaaasa MeTO~OM MOHTe
KapJlo, lJ:TO n03BO~O ~eJIHTb e~e 40 yrrpyrux C06UTUA, K0Topue ÓHJIH 
RCnOJIb30BaHIi ~ o~eHKH CBCTeMaTB~eCRoH rrorpeillHocTx MeTo~a. 

3 



llpHMeHeHHe RpHTepHeB (12) R 2-~eBllM COÓHTHRM, r~e lie rrpom~ HR 
onsa HS rIDIOTe3, (1)-(6), TaR Ha3HBaeMHM "110 f/t "-COÓHTRRM, nOSBOJmJIO 
BH,IJ;eJmTb ente 74 ynpyrme COÓHTM H 37 "RaH.nlmaTOB B ynpyrHe", BMexmEM 
napaMeTpH, OqeHb Ó~3RHe R rrepe~HCReHHHM B (12). rRTIOTeSa (3) HC&HID
~aeTCH RpRTepIDIMH (12) no RmIeMaTWIeCREM npWUlliaM, rHIIOTeSH se (4) H 
(5) ue ~aJm B~a B ynpyrH6 COÓHTIDI nOCRe On;eHKH HOHHSaIUm nOROJltH
TeJIbHHX 'tIaCTll:n. 

Be~HHa TonORorWIeCRoro ce~eHHH c ~yMH sapkEeHHHMH ~iCTg;aMH B 
rp-BSamJIO~e-HcTBlffiX npa 22,4 raBfc passa 62.= 18, 6~.±O ,17 MÓ . 4, 5 • Cpe
~ 2-~eBux COÓHTHR HanÓORblliHe nOTepH CBHSaBH c H~ReM ROpOTRHX 
rrpoóeroB BTOpHqHHX npoToHoB II nJIOXO lmeH~H~~RpOBaHHHX nap ~n;a. 

B CBHSH c aT~ CeqeHHe nOTepb ynpyrHX i HeynpyrRX COÓHTRB ÓHRO On;eHe
HO B paóoTe/4 6 ~ ~ 2,6±o,I MÓ H 6 ;f~s = 0,3.± 0,05 MÓ • 

~cnoRbsyeMHe B HaCTORmeH paóoTe 2-~eBHe COÓHTRH (2815) COOTBeT
CTBym' 6;;5 = 15,55.±O,2 M<t" TO ecrs onao COÓUTHe aKBlrnaJIeHTHO 5,5 
MRÓ , a BH,neR8HHHe c nOMOI.It:blD onacanaoã BIDlIe rrpon;e.IcrPH ynpyrHe COÓUTIDI 
COOTB8TCTByKYl' i> :~s = 5, 8.±Q ,-2+0,4 MÓ. Ilocne 'yq8Ta noreps cexeaae yn
pyroro B3aHMO~eitcTBIDI no~aeTCH paBHHM 6ee = 8~j±P,2±p,4 MÓI ~TO 
xopomo connacyercn c On;eHROH 6 ~ = 8, 9±O, 2 MÓ' / , nOJIY'tIeHHoit B 

r	 tI."" 11
áReRTpOHHHX. aRcnepEMeHTax, a Taue c BeJilftlHHOH e t. = 9 0+0,3 M6.J 

oIIpe~e-JIeHHOH B HameM'aRCnepHMeHTe Ha nORRol cTaTH~Tmte/I~~ 
, BeJm'tIHHH ce~eHMI peaKI(H! (2)-(4) 1l0~RnHC:b cRe~H: 

~ (fp ~fpiiol = 1,4 ± 0,1 ~,§ MÓ (2} 
6 ( FP -+ iiP ff -) = 0,8 ± O,I ± Ó,I MÓ (3) 
.." (_ - ff+\ = 0,9 + 0,1 + 0,2 MÓ.. (4)
o pf> - pn ./ 

CHCTeMaT~eCRHe OlliHÓRH B aTKX ce~eHlffiX OueHHEanRC:b IIpH npoBepRe 
CP-mmapHaHTHOCTH .IVI.fI ,I(HwepeHI(HaJI:bHHX C8QeH1fii, ~TO CBHSaHO c npzaeca
MH IC-RanaJIOB .zq>yr B ~pyra. llpID4ec:b ynpyrme coóuTd B KaHaJI (2) TaIOIte 
BRJIJOtIeHa B CHCTeMaT~eCRHe OlliHÓRH. ,IL.n.H peaxnaa (4) nORODTeJI:bHM CHC
TeMaTHlI6CRaSI OmHÓRa CBHSaHa c Ha.JmtIHeM COÓHTd, rne BepoHTHOCT:b rano
T8SU (5) óOJIDme B8pOHTHOCTH rHIIOT83H (4), HO no ~mI~eCRHM COOópa
E8HHHM CJI8~eT BSHTõ rHIIoTesy (4). 

Ha OCHOBe rrpoBe~eHHoro aHaHHsa He Y~OC:b OU8HHT:b BeJm'tIHHY peaR
!p;KH fi?'" TT"t'...7r" , TaK RaR c.JmIIlROM BeJmKJII IIpHMeCH D aTY peasnan .zq>y
rax RB.H8JIOB., I1moTesa (6) ae npomaa HH B O;m.OM JIIS paccaorpeaaax COÓU
TId. 

Ha pHc.3 rrpHBe~eHH pacnpe~eReHHR ~ RB~Ta He~ocT~eit Maccu 
B-peaKI(RHX (2), (3) R (4). Bnnao, ~TO HaJIIÓORee 'CHnbHO HcxazeHo pac
npe~e.neHHe ~JIJI xaaaaa (4), 'tITO CBflSaHO c HeH8,Ite~ H3MepeHHSIMJ! BM
nyJI:be8 oscrporo aHTHrrpOTOHa. 
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f\1MSG. (r~8/c2.)2· 

NI 
g)PliC. 3. Pacnpe,D;eJIemm no R~ I~
 

pary aenocraeueã MaCCH:
 
a) ~ peaKUHH (2),
 
ó) ~ peaRUHH (3),
 
B) ~ peaKUHH (4). 1:1
 
Pacnpe~e~eHHH no yr~ B~eTa B 

6 
cHCTeMe uearpa MaCC .IVIR: rr o , TT 1= 

Me30HOB H3 KaHaROB (2), (3) li (4) 
npaneneas aa pHC. 4, aa pRC. 5 

~ 

nORa3aHH cIleKTpH a~KTHBHHX MaCC 
2CRCTeM M (p 71°), H (p lfO) 

M( n-rr-), M (nTT+). 

Ha6~aeTcR OqeB~Oe no~o6He o QS 1.0 (s MMSQ (()B/c 2) 2. 
cneRTpoB qaCTH~ li qTOaHTR~aCTRU, 

5 



o) 

N{ 
I' 

501: 
,I 

~O-

30'; 

-1.0 o 7.0 
cos'l!';' 

PKO. 4. Pcnpe~e~eHRR no yr
JIy BWIeTa B c.u.r~. 11 -Meso
Ha: 

a). RS peaxuaa (2), 

6) HS peaK~ (3), 

B) Ha peaKURH (4). 

H ~onmHO 6HTh B COOTBeTOTBHH c
 
npHHUHnOM CP-KHBapRaHTHOCTH,
 
np~a, B pacnpe~e~eHRHX qaCTHU 
HS peaKI.J,Hl1I (4) no-npezaeay aa
MeTHH BCRaxeHHH. 

.r nOJIy~eHHHe B 3TOi pa60Te 
ce~eHKa peaKnRft (2) - (4) cpa~ 

HKBaJ)TCH c .zta:HllHMH npa ,Iij)yrmc 

HMIIY~hCax B raczane 2. a aapac , 
6. By;H0, lITO HamH naaaae COOT
BeTcTBYDT MaRC~hHOA 3HeprHB 
aHTRllPOTOHOB ~ 3THX KaHanOB. 

í) N IN 

OI) I 

-I,() lJ 

N 6~ 

io 

! 

50 t 
21,
 
la 

30 LO 3.0 5.0 
M(n.".-) 13 B/c 2 

5.0M (prr OJ D81c,2 

IN 
I-50NI õ} 2.)I 

:1 

'r1 
• 

I r 
I. 

," 
I 

::J 
W

Tr
" ~l? 

]~
 
70'~ I

I
 ~~ 
I 

I ~) 
20i 

IN ' 
I i

6f)~ I. 
/01 l 

lA? 

."., ....., ";,,, i .., I 

w 'ia 5.0 io 10 5050
f>1{prroJ r~B/c2 M(n"") {;,8/c 2 

1.0'" 
PRc,Sa. Pacnpeneaeaae no 34$lRTBBHOK Macc'e M(P rr") ,ItJIJI peasnaa ,(2). 

~. Pacnpeneaeaae no 3qxpeRTHBHOK Macce M( j511/') .ztJlfl peaRI1,BH (2).
301 

Pac.SB. Pacnpeneneaae no a~KTHBl'iOK Macce M(n7T-) ,ltJ.Ul peasnsa (3). 

20, I PRc.Sr. Pacnpeneaeaae no a<WJeKTRBHO~ Macce M(n~ ,ltJ.Ul peaxnaz {4}. 

8HepreTH~eCKaH saBHcRMocTL ce~eHHa Ha pRO. 6 B 06JIaCTH nOCJIe 
MaltcHMyMa OnHOHBaJIaCb ~eA 

)
I -11 

6 -- (P,uS/po ), (I3) 

1.J* 
cos rr. rne P = I raB/c. 3HaqeHIDI napaaerpa h " OK83aJ1HCL paBHNMH ...... 0,4.,fi 

-0,6 H '" O,S)J)JJI peaRl.udi (2), (3) E (4) COOTBeTCTBeHHO. 8TH OUeH

cosJIt 

20-' 

76 



I" 

I~ 
~ 

I 

TadJIJlIua 2 

Ce~eHIDI peaxmm (2), (3) t (4) npa paaasx HMIlYJIbCax PJ\A6. (r!8/c) PJ\A5. (r38/c) 

PJIa6r aB 

1..23 
1,30' 
1,36 
1,43 
1,51 

aHTHnpoToHoB 

(pp .... pp 11'"" ) Md . (pp "'rt1' rt )MÓ' 

0,526 .:t 0,035 a,2G?0 .± 0,022Q 
0,739 ± 0,046 0,3550 ± 0,0320 
1,011 ± 0,054 0.4590 .±. 0,0360 
I,247.± 0,06 0,.6460 .:t 0,0420 
1,39 .:t°O,08 0,77 :t 0,06 

(pp .. Pfi rr)Md 

0,200 ±.0,021 
0,279.1 0,028 
0,388 ± O~O33 

0,586 ± O~039 

0,65 .1 0,05 

pa6. 

6 
6 
6 
6 
7 

~i 
',I 
~ ~ 
l~ 

3:1 1 
! .Ir 2f',.!+,!.. f5p-f5rr op 

2.0 :I" I~. 

1 
.. I I 

.' I \~ •.--., , • f I::r: r:o~ + I\l) . I 

! 0.6L 'i a} I 
~. I 

02 -~ '" '~T----'-----.----r-rJ 
5 10 20 so 

S (r~8)'l. 

~ 
1.0 
~ ...... 

"O 

3.0 

1.0 

0.6' 

2.0 

Q2· 

Pp-nrr-p 

ã; 

• 
. I •
i 

,i r 
~, 
. 
; 

!! !; 'P 29 
;~ ~ • I; I, 
• I 

1,61 
1,65 

1,85 
1,58 

.1 0,22 
± 0,08 

1,190 
0,98 

± 0,16 
± 0,06 

1,00 
0,98· 

± 0,16 
± 0,06 

6 
7 

5 10 20 50 

1,80 1,91 ± 0,09 1,18' ± 0,07 0,92 + 0,06,- .. 7 s (riiB)2 

1,95 2,01 ± 0,10 1,32 ± 0,,08 1,06 ± 0,07 7 
2,15 
2,20 
2,45 

2,39 
2,16 
2 ..38 

± 0,15 
± 0-.29 
± 0--,15 

1,91 
1,56 
2,31 

.± 0,13 

.t 0,22
± Q,I4 

1,'18 
1,56 
2,08 

± 0,12 
± 0,22. 
± 0,13 

7 
8 
? 

PHc.6.3aBHCHMOCTb Ce1:Ie;UJJI OT 
nepBFrHOrO mm.YJlbca: ai .ztJI.S; 
pe~mv'2/, di ~ peaKIUm/3/,BI ~ pe~HH/4/. PltA6.c r~Blc) 

2,60 
2,70 
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6aT~HR 6.8. M AP· 
Ce4eHHA Aayxny4eawx 3Kcxn~3HBHWX peaxuHH 
B pp-a3aMMOAeHCTBMAX npH 22,4 r3B/c 

Pl-86-793 

npHBOAATCR pe3ynbTaTW no onpeAeneHHO Ce4eHMH HeKOTOpWX ABYXnyqeBWX KO
He4HWX COCTOAHHH C OAHOH HeHTpanbHOH 4aCTHUeH /1C-rHnOTe3a/ B pp-a3aMMOAeH
CTBMRX npH 22,4 r38/c, nony4eHHWe npH 06pa60TKe CHHMKOB C KaMepw "fliOAMMna". 
06CYJKAaOTCA MeTOAH4eCKHe TPYAHOCTM BWAeneHHR 3THX KaHanoa, AeMOHCTpHpyeTCA 
awnonHeHHe AnA HMX CP-HHBapHaHTHOCTH, aHanH3HpyeTcA XOA 3HepreTM4eCKOH aa
BMCHMOCTM Ce4eHHH 3THX peaKUHH. nony4eHHWe Ce4eHHR peaKUHH 0 (pp ~ pp 17°) • 

+01 - - - -"" 
~ 1,4!0,1_0 :

3 
M6, 0 (pp-+ np11-) = 0,8!0,1!0,1 M6 H 0 (pp-+ pn 17 J ·a 0,9!0,1! 

!0,2 M6. PeaynbTaTw noKaawaaiOT AH~paKUHOHHWH xapaKTep 3THX peaKUHH. 

Pa6oTa awnonHeHa a fla6opaTOPMH awcoKHx 3HeprHH OHRH. 

npenpHHT OOJ.e,mmeHHoro JIIICTHTYT3 li,!ICpHhiX HCCnCAOBaJIHii. JJ.y6Jia 1986 

nepeBOA O.C.BHHorpaAOBOH 

Batyunya B.V. et al. 
Cross Section of Two-Prong Exclusive Reactions 
in pp-lnteractions at 22.4 GeV/c 

Pl-86-793 

The results on the cross section determination of some two-prong final 
states with one neutral particle (1C-fits) in pp-interactions at 22.4 GeV/c 
are presented. These results have been obtained from pictures of the HBC 
"Ludmila". The methodical problems of the reaction selection are presented 
the fulfilling of CP-Invarlance of the channels is demonstrated and the 
energy behaviour of their cross sections is analysed. The obtained cross 

(- - ) 4 +0 1 (- - ) sections are: o pp~ PP"0 = 1, !0,1_0:
3 

mb, 0 pp-+np17- • 0,8!0,1!0,1 mb,' 

o(pp~pn,+) = 0,9+0,1+0,2 mb. The results show a dlffractive character of 
these reactions. 

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