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A6n11eanHeB A. 11 np. 1 - 11137 
Ce'!eHIHI o6paaoeaHIIH peaoHaHcoe e peaKUIIII np 4 P77 -+;., +77 -" -n 
npH HMnynbce nana10wero HellTpOHa Pn = ( 5,1 0:!:.,0,1 7) f38 I c 

OnpeneneHbi ce'leHHH o6paaoeaHHH peaoHaHcoe e peaKUHH np4p77 +77 ~,-"-:1 
npu Pn= (5,10:!:.,0,17) f38/c. noKa38HO,+:'TO R 84~:0-cnyqaee peaKUHH llileT 
'!epea o6paaoeaHHe HyKnOHHbiX 11ao6ap .'\ 1225 11 ~'\ 1225. OnHoepeMeHHoe po"'ne-! 
HHe o6eHX H306ap DpOHCXOilHT B 10% CnyqaeB peaKUHH. 

Pa6oTa BbrnonaeHa e Jla6opaTopHH BbiCOKHX 3HeprHll OiiHV!. 

Coo&laeaae 061.e.llllaeaaoro BBCTBTYT& a.llepawx accne.llOB&Hal. ,lly6aa 1977 

Abdivaliev A. et al. 1 - 11137 i 
i 

Resonance Production Cross Sections in the Reaction 
np4 p7T+7T +IT- 77-n at pn a ('>.10-t,.0.17) GeV/c 

Cross sections of the resonance production in the reaction 
DP->P77+7T+7T-77-Dat P0 • (5.10.:!:_0.17) GeV/c were determined. It was 
shown that 84% of events were formed due to nucleon isobars 
~ !:1'25 and ~ 1225 . Simultaneous production of the two isobars 
cx:curs in 10% of events. 

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

Communication of tbe Joint Institute for Nuclear Research. DubDa 1977 
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PeaKUHH 11 P •P TT TT rr rr 11/1/ H3y'iaeTCH ua MaTcpuanax 

HCHTpOHHoro o6ny'ICHHH l-MeTpoaou ~H~Koao~opo~HOH ny-

3bipbKOBOH KaMepbi JIB3. 11Mnynbc na~ato1Qero Heiirpuua 

paaeH /5,10±0,17/ F:JB/c 1 '. Ce'ieHHe peaKI.J.HH/1/onpe

~CJietw HaMH B pa6UTC 
12 

; OHO paBHO /0,49±0,04/ M6. 
Bccro ucnonb3oBaHu 1249 co6wTHH peaKUHH /1/. B pa6o-.:3 
rc · Mbi npe~nO)f(ltnH cnoco6 uccne~oBaHHH o6pa3uBaHHH 

pc "!UIIaHCOB, UCHOBaHHbiH Ha npe~BapHTCnbHOM ynupH~Ul.{C

HHH BCCX BfUPHLfHbiX LJaCTHI.J. no 6biCTpOTaM Y' = 

= l/2l11[(E*+ PI( )/(E"'-Ir)Labi'IHcneuubiM a c.u.M.- peaKuuu, u 

nocne~yto1QeM auan113e 3$$eKTHBHbiX Mace KOM6HHai.J.HH 

Y:aCTHU, COOTBCTCTBYtolUHX onpe~enCHHbiM ynopH~OY:CHHHM. 

IlpH 1TOM $aJOBbiC KpHBbiC, Bb16paHHbiC B Ka'ICCTBC $OHa, 

Bbi'IHCnHtoTCH B TCX ~e npe~nonO~CHHHX, llpH KOTOpbiX nony

Y:CHO COOTBCTCTBYtolUCC 3KCnepHMCHTanbHOC pacnpc~ene

HHC. Pacnpe~eneHHC IIO y* HyKnOHOB H T7 -MC30HOB noKa-

3aHO ua puc. laH 16. KaK H a 131 , 3Ha'IKH 6 ,c 1 ,c
2

, M 

COOTBCTCTBYtoT Y6 '> Yc*l > Y ;i2 > Y ~ . TaM ~e cnnoWHOH nHHHCH 

o6o3Ha'ieH $a3oawu $oH. Pacnpe~eneHH.H. no y* ~n.H. rr -Me-

30HOB XOpOWO OnHCbiBatoTC.H. CTaTHCTH'ICCKHM $OHOM, B TO 

BpCM.H. KaK pacnpe~eneHH.H. ~n.H. HyKnOHOB OTnH'iaiOTC.H. OT 

Hero. Bee BTOpH'IHbiX 'iaCTHUbl peaKUHH /1/ MO:>KHO pacno

nO:>KHTb no 6biCTpOTaM 48 cnoco6aMH /24 nepecTaHOBKH 

rr -Me 30HOB H 2 - KOHe'IHbiX HeiTpoHa H npoToHa/. BBH~Y 
$H3H'ICCKOH Hepa3nH'IHMOCTH ~BYX 1T +- H ~BYX TT-- Me 30HOB 

B KOHI.J.e peaKI.J.HH OCTaeTC.H. 12 pacnonO:>KCHHH no 6biCTpOTaM. 

ll03TOMy aHanH3 po~~eHH.H. pe30HaHCOB B cny'la.H.X, COOT

BCTCTBYI01UHX onpe~eneHHbiM ynop.H.~O'ieHH.H.M no 6biCTpO

TaM, ~enaeTC.H. UpH HMeJ01QeHC.H. CTaTHCTHKe He~OCTaTO'IHO 
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Puc. 1. PacnpeoeAeHue no y * xl/2ln [ (E *+ Prr )/(E*-RI*I)]'Ia
CIIIU'-4, poxoeHHr.ax e peaKf4UU np~p"+"+"-"lli npu Pn = 
= /5,10:!:_0,17/ F:JB/c. 1a - HYKAOHbli 16 - Me30Hbl. 
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TOl.JHhiM. Pacnpe.ucncuuR no J$$cK1 HBHhiM MaccaM N;; -
KOMfiHHaUHH annpoKCHMHpoBaJlHCh pc JOHaHCHOH KpHBOll )lJHI 
HJo6aphi '\ 122 r, c nonnou rnupunon 1· = 140 M:JB/c: 2 H co
OTBClClBYIOIUHMH $aJOBhlMH KpHBhiMH. B pcJyJlhTaTe IIOJiy-

tf 
l.JCHO, 'ITO po:>K)lCHHC ;\ 122;, npOHCJW)lHT B /43±12/% pcaK-
UHH /1/ /HJ H3010llHl.JCCKOH HHBapHaHTHOCTH CJlC.JlYCl, l.JlO 
TaK )I{C pO)I{)laCTCR \- .,

25 
/. J>O)I()lCIIHC H3o6apbl !\"

1
.,,n •Jl;;-. J,t + ~~o) j 

npoucxo.uuT n /6±5/'-Jo cnyl.Jacn /1 o )I{C .llllR i\ 1225~ n ;; I. 
06paU(aC1 ua CCfiJI BHHMaHHC 6oJJbllla ll HCTOl.JHOCTh H onpc
)lCJlCIIHH BhiXO)lOB H3o6ap, CBJIJaHIJall C HC)lOCTaTOl.JHOH C'Ja

THCT HKOH. 
~1111 60J1CC TOl.JHOI'O OIJpC)lCJlCHHJI CCl.JCHHH o6pa3oBaHHJI 

HJo6ap Mhi npoHJBCJlH annpoKcHMaUHIO .unyMepuoro pacnpc
.uencuHR I M P" f 01 HOCHTCJlhHO M 

1177
- I ua6opoM pacnpc.ue

JlCHHH,- COOTBCTCTBYIOIUHX pa3J1Hl.JHhiM $H3Hl.JCCKHM npoucc

caM n peaKUHH I I/. 
PeaKUHR /1/ MO)I{CT H.UTH l.JepcJ cnc.ayJOIUHe no.anpo

uecchi: 

np • p"
1

" t" " n 

\ ~++ --
' 7T 7T7Tll 

'PTT+7T+ 7T-;\-, 

+ f + -
i\ 7T 7T .'\ 

I I. 1/ 

/1.2/ 

/1.3/ 

/1.4/ 

HaMH HC uau.ueuo HHKaKHX CYIUCCl BCHIIhlX oco6eHHOC1 CH 
BCHCTCMaXNTTTT H 7T7T. 

Ka)I(.JlhlH HJ no.anpoueccon, yKaJaHHhiX Dhlrne, 6hiJ1 cMo
.uenuponau npH llOMOIUH nporpaMMhl "<I>OPC" i

4 / .IlpH :nOM 
y'IHlhiBanach !~JopMa peJouaucuou Kpunou .UJlJI ;\ -uJo6aphi. 
C.aenauo npc.anono)I{CHHe, l.Jl o pacnpc.ucneuue ua nno1 c 
cnyl.facn HJ no.anpoueccon I J .2/, I J .3/, Kor.ua npoToH /uno 
ueuTpoH/ HJ '\ ·uJo6aphi KoM6HHHpyeTCR c "-MeJoHoM, 
He BXO)lJIIUHM B HJ06apy, TaKOe )I{C, KaK )lJlJillpouecca/1.1/. 

+ B npouecce I 1.4/ KoM6uHaUHR npoToHa c" - MeJoHoM, He 
nxo.UJIIUHM n !\++, .uaeT pacnpe.aeneHue /1.3/, ecnu !\-
uJo6apa, u pacnpe.aeneHue I 1.1/, ecnu ueuTpOH HJ ~- KOM-
6uuupyeTCJI npu JTOM c "- , He BXO.llJIIUHM B ~ -. KpoMe 
TOrO, HJOTOllHl.JeCKaJI HHBapuaHTHOCTh .naeT, 'ITO BCpOJITHO

CTH npoueccon /1.2/ u /1.3/ paBHhl. 
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B pe3ynbTaTe nonyqeuo, 'ITO peaKUHJI /1/ H,lleT B 
/16±5/~ cnyqaes qepe3 Kanan /1.1/, B /37±5/~ cnyqaes -
qepe3 Kanan /1.2/, B /37±5/0/o - qepe3 Kanan /1.3/ H B 
/10±5/~o - qepe3 Kanan /1.4/. 

l1cnonb3YJI nony"'eHHble UHlPPbi, Mbl onucanu pacnpe.ne
neuue 3qxpeKTHBHbiX MaCC p 1T +TT + -KOM6HHaUHH /cnmKeHO 
c pacnpe.neneuneM M 071 - 71 - /. Pe3ynbTaT npe.ncTasneu 
Ha puc. 2. 06paJ.UaeT Ha ce6Jl BHHMaHHe HeKOTOpbiH H36biTOK 

Q 

cnyqaes npH Macce 1440 M:JB/c- . Onucauue pacnpe.neneHHJI 

~~ mo 
~ 
~ 

0 
u 

g so 
u 
:J 

:::r 

QI,Y I I ree-

1,22 t42 {,62. ~,82 2,oa 
M p~•1r+ (rib/c1 ) 

n,--11"-
Puc. 2. PacnpeoeAeHue no 3(x/JeKmueHou Macce p"+"+ -u 
ll 1T -TT- - KOM6UHUijUU. 

e y"'eToM 3Toro H36biTKa ,llaeT x 2 /n = 0,8, 6e3 nero 
x 2/n =0,5 npH 42 3KenepHMeHTanbHbiX TO"'Kax. Oeo6euuoeTJ. 
npu 3Toii Maeee B eHeTeMe ~ rr + rr + ua6mo,llanaeb H B .npyrBx 
pa6oTax /eM., uanpHMep, 

51
/. B ,llanbHeiiweM Mbl .naAHM 

6onee no.npo6HJ.IH auanH3 3Toii oeo6euuoeTB. 

6 

I 

1 

\ 
) 

Ha puc. 3 noKa3aHo paenpe,lleneuue 3qxpeKTHBHbiX Mace 
PTT + -KoM6Huauuii H3 seex eo6biTHH peaKUHH /1/. Pacnpe
.neneuue annpoKeHMHposanocb pe3oHaueuoii KPHBOH .nnJI 
i\ ~;25 c [' = 140 M3B/c 2 H lPa30BOH KPHBOH /npe,n

nonaraeTCJI, 'ITO see no*Hble KOM6Hnauau paenpe.neneHbl 
no $a3oBoii KPHBoii/. B pe3ynbTaTe uaii,lleHo, 'ITO ,llJIJI 
A1~2 s pe3onaue po*.naeTcJI B /48±3/% enyqaes peaKUHH 
I l/ /To *e AJIJI \- I. 3Ta un$pa O'leHb xopowo cornacy
ercJI c nonyqeuuoi H3 annpoKCHMaUHH onucauuoro Bblwe 
AByMepuoro pacnpe.neneHHJI /37~ + 100/o = 47~o/. Onucauue 

d 
j 

f 
~ 

450 

g .300 
0 
c: 
lJ 
:J 

::T 

150 

n.p-np1l+'1r+1nr 
(2498) 

Atzzs•(a~t-t!l)% 

c:pQ~.= ?6 °/o 
j'{n.= i,9 

011 I I ~ I 

i,21t- i,lt-lt 

Mp1e• ( r,t,Je•) 
Puc. 3. PacnpeoeAeHue no 3HeK•ueHou Macce prr+ -
KOM6UHUijUU U3 6C€X C06bi11UU peaKijUU D p-. Prr +rr+ 7T -TT 11. 
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pacnpC)J.CJICHHH J«PciJeKTHBHhiX Mace Pi7 -(llrr 
1 

) - KOM6HHaUHH 

)J.ac1, '110 \f~':!s ( i\ ;225 ) o6pa3ye1 CH B /2±3/o/o cny<Jaeo 
pcaKUHH /1/. ~pyrHX OTJIH<JHH OT $aJOBOH KpHBOH HC o6-
Hapy)f{CHO. 

~BYMCpHOC pacnpe,Il.CJICHHC, r,Il.C ~l«PciJCKl HBHaH MaCCa 
Prr 1

1 OTJIO)I(CHa OTHOCHTCJihHO MaCChi prr~ , noKa3biBaCT, 
'11 o J$$eKThi HHTep$epeuuuu paBHhi /9±2/o/o. CaMo pacnpe
)J.CJICHHC IIOKa3aHO Ha pUC. 4 /rpa$HKH ,Il.n.R prr 1 H ll11- cno
)I(CHhl/. 

No 
.::0 
L' 

. "' 
h 
n 

2: 

MP'1i~ , 1~{, I c: 2 

1.G8 ~.24 i.40 ~.56 i.?2 

<.osl,llm 12s19l ., 30 ft•' a l 

~. 24 ~ ~.~ . 2g~sJ~4sj1 ~.s< 61 +.~-.19+~~ 
61 i~~~~ 92 -~~.j 30 t 1~- 1- ~ i 3 
~~ 76 . s3 t 33 1 a3 , 1s

1
9 3 

1
''

0 I-~ 41 a41ts Ita ! tO 2 -'. i , 

1.56 f--. I -Stltl I •--+ 

WT21 2 1 i -+ : -+-I-' 1t i ! I ! . 
1.72 f --i -- -+--+---i-+- --r-

- ~ -- f t -1-_L __ _ 
(88 L___l___l____L___L_L__j___L___L_--'----l 

i,88 

+ 
Puc. 4. ,l(ayMepHoe pacnreoe/leHue 3rjJr/JeKmueHbiX Macc P77 t 
u nrr; omHocume/lbHO P11 2 u n11; U3 ecex co6blmuu peaK-

ijUU np • p 77 ~ 11 + 11 -11- n. 

T .o., auanuJ Tpex BH.D.OB: nocne ynopH.D.O<JeHHH co6hiTHH 
no Yo~ , .D.ByMepuoro pacnpe.IJ.eneHHH u O.D.HOMepuhlx pacnpe
)J.CJICHHH J«PciJeKTHBHhiX Mace - npHBO)J.HT K COBna,Il.aJOIUHM 
peJyJibTaTaM. Ha OCHOBaHHH 3TOrO Mhl nonyqaeM ma6/lUliY 
J«PciJCKTHBHhiX CC<JCHHH o6pa30BaHHJI pe30HaHCOB B npo

UCCCC /1/: 

8 

Kouequoe 
COCTOHHHC 

np •i\+F11t77 -77-Il 

·-> P77+77+11-.~-

• !\++ 77 +11-i~

-+ P 77 +77 +17 -77 -n 

a /M6/ 

0,18±0,02 
0,18±0,02 
0,050±0,005 
0,08±0,01 

CeqeuuH nonyqaJOTCH no $opMyne: a i "'8 i a tot /2/, 
r.D.e ai - ceqeuue i - ro no.D.npouecca, o i - ero .D.OnH 
B npoueuTax, nonyqeuuaJI npu annpoKCHMauuu .n.oyMepuoro 
pacnpe)J.eneHHJI, a tot - nonuoe ceqeuue peaKuHH /1/. Omu6-
KH BKnJO<JaiOT HCTO<JHOCTH KaK B r\ , TaK H B u tot · 

BhiBO.IJ.hl H3 pa6oThl cne.D.YIOIUHe: 
I. PaKUHH n p ·~ p 77 + 77 + 77 -77 -n npu Pn = 5,1 T:JB/c 

B 84'fo CJiy<JaCB H)J.CT '1CpC3 Ofipa:JOBaHHC pC30HaHCOB \~.,~" 
HJIH !\ l225 . ~~·> 

2. B 10% cnyqaeo peaKuHJI H.D.CT c O.D.HoopeMeHHhiM 
A tt -

pO)I()J.CHBCM 1.\ H !\ . 
3. PO)I(,Il.CHHC H306ap •\1225 , ,'\ ~ 225 COCTaBJIJICT HC3Ha

<JHTCJihHYIO )J.OnJO. 
4. He o6uapy)I(CHO CYIUCCTBCHHhiX OC06CHHOCTCH B pac

npC,Il.CJICHHJIX J«PciJeKTHBHhiX Mace N 1111 u 1177 -KoM6uuauuii. 
5. He6onhmaJI oco6euuocTh B pacnpe,Il.cneuuu J«PciJeKTHo-

HhiX Mace P77 \r+(n11-11-) -KoM6uuauuu Tpe6yeT .D.Onon-

HHTCJihHoro HCCJIC)J.OBaHHJI. 
6. MeTO.IJ. ynopJI.D.O<JCHHJI BTopu<JHhlx qacTHu no 6hlcTpo

TaM C HMCIOllJ,CHCJI CTaTHCTHKOH ,Il.aCT 60JibiiiHC OIIIHfiKH B 
onpC,Il.CJICHHH BhiXO)J.OB pe30HaHCOB HJ-Ja 60JibiiiOrO <JHCJia 
B03MO>KHhiX nepecTaHOBOK pO:>K,Il.CHHhiX <JaCTHIJ,. 

ABTOPhl Bhlpa>KalOT 6naro,Il.apuoCTb na6opauTaM ueii:T
pOHHOi rpynnhl H3K0 JIB3 B JIBTA 3a no:WOIUL B o6pa60TKC 
:waTepaana, H.A.llepsywaaoi 3A H3roTosneaae pacyukoB, 
H.H.3aii:ueooii 3a no.D.rOTOBKY MaTepuana K ne<JaTH. 
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HeT ~H rrpo6eRoB a BarneH 6H6RHOTeKe? 
8bl MOlKeTe UOJIY'IHTb no UO'ITe nepei:IHCJieHHble HHlKe KHHrH, 

ec.:m OHM He 6biJIH 3aKa38Hbl paHee. 
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