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A6aueanHeB A. H ap. I - Il590 

CTaTHCTH'IeCKBR oueHKa cocTaea noaoJKHTBJlbHhiX 'IBCTHU c P ;:: P d/2 

B d+ (C3Hg) B38HM01lBHCTBHSIX C pd =8,2 II 9,8 fsB/c 

B aeyxMerpoeoJ:i nponaHoeoJ:i KaMepe npH H3Y'IBHHH d+(C
3
H 

8
) B3BHMoaei"I 

CTBHH npH pd =8,2 H 9,8 fsB/c Ha6moaaaHCb BTOpi!'IHb!Q noaO)!{HTeabHblB 

'IBCTHUbl C P;::P /2.nocTpOBHbl HX Ht.myahCHbiB cneKTpbl, KOTOpblB 6binH pa361!

Tbl Ha Tpu o6nacTu: cTpHnnuHroeyiO, KYMYIIRTHBHyiO u ynpyry10. MeroaoM 

fiOTBHUHBnhHblX llai!H onpeaeaeHO npoueHTHOe COOTHOUIBHI!B npOTOHOB I! llBH-

TpOHOB 'a KYMYIIS!TI!BHbiX ·a6naCT51X Hr.mynhCOB. npu p d =8,2 fsB/c llBll

TpOHOB OK838IIOCh (100:_30)%, 8 IIpl! p d =9,8 fsB/c - (90:_35)%, 

Pa6oTa BbmOnHeHa a .'la6opaTopuH DbiCOKHX sHeprHJ:i OYIHYI. 

Coo6meHHe 06bBilHHeHHoro HHCTuTyra SinepHbiX I!CCnenoaaHHli • .ily6H3 1978 

Abdivaliev A, et ai.. I - 11590 

Statistical Estimate of the Composition of Positive 
Particles with P :?: P d, /2 in d + (C3 H 8 ) Interactions with 
P d • 8,2 and 9,8 GeVfc 

In a two-meter propane chamber secondary positive particles 
p 

with P_?- y were observed when studying d + (C
3
H

8
) interactions 

with P d = 8,2 and 9.8 GeV/c. Their momentum spectra were constru 
cted which are devided to stripping, cumulative and elastic regions. 
Using a· potential length method, a percent ratio for protons nnd 
deuterons in momentum cumulative regions was determined: at 
P d .8,2 GeV/c it proved to be (100:_30)o/o deuterons, and at 
P d • 9.8 GeV/c it was (90.:!:_35)'>/o. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1978 
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BBE,l(EHHE 

llpH o6nyqeHHH ,IJ;BYXMeTpOBOH nponaHOBOH KaMephl JIB3 

.neuTpoHaMH c P cf8,2 u 9,8 F:JB/c a Heynpyrux B3auMo,neu

CTBHHX d+(C
3
H8)cpe,IJ;H BTOpHqHbiX 6biCTpbiX nonO)l{HTenhHhiX 

qacTHU MoryT 6biTh KaK .neuTpOHhi, TaK u npoTOHhi. Hama 

3a,naqa COCTOHna B Onpe,neneHHH COOTHOllleHHH 6biCTpblX 

npOTOHOB H ,neuTpOHOB B 3THX B3aHMO,IJ;eHCTBHHX. 

B o6nacTH HMnynhcoa /3-10/ F:JB/c cne,nhi .neH:TpoHoa 

B KaMepe HMeiDT npaKTHqecKH MHHHManbHYID HOHH3ai.J;Hffi, 

H n03TOMy H,IJ;eHTH<i>HKai.J;HH npOTOHOB H )l,eHTpOHOB no HOHH-

3ai.J;HH HeB03MO)l{Ha. l>bina c.nenaHa nonhiTKa pa3,neneHHH 

npOTOHOB H ,neHTpOHOB no 0- 3neKTpOHaM MeTO,IJ;aMH, npe,nno

)l{eHHbiMH B pa6oTe/1/.3TH MeTO.D;hi, npuro,nHhie )l.nH pa3,ne

neHHH npOTOHOB H 77-Me30HOB, He ,IJ;aiDT B03MO)l{HOCTH 

Ha,IJ;e:iKHO pa3,nenHTb penHTHBHCTCKHe npOTOHhl H ,IJ;eHTpOHbl. 

Pe,IJ;KOe HCKniDqeHHe COCTaBnHeT H,IJ;eHTH<i>HKai.J;HH HX no 

0- 3neKTpOHaM MaKCHManbHOH 3HeprHH. 

B 3TOH pa6oTe ,nnH onpe,neneHHH cocTaBa 6hlCTphiX 

qacTHU ucnonh30BancH MeTo,n noTeHu;uanhHhix ,nnHH. 

HMIIYJibCHb/E CIIEKTPbl Eb/CTPb/X IJACTHI..( 

llpH npOCMOTpe nneHOK OT6HpanHCh o6pa30BaHHbie nep

BHqHblMH ,IJ;eHTpOHaMH 3Be3,IJ;hl, B KOTOpbiX HMenHCb nono

)l{HTenhHbie qacTHUhi c P:::P /2.neTHI.I.J;He no.n nro6biM yrnoM. 

l1Mnynhc 6hlcTphlX qacTHU ou;eHHBancH ma6noHoM. Ha 

penpoeKTOpax ,nnH 3THX qacTHU: H3MepHnHCh noTeHIJ;HanhHhie 

,ll,nHHbl B KaMepe H OTMeqanHCb BTOpuqHhie B3aHMO,IJ;eHCTBHH. 
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-
Puc.l. CxeMamu'lecKoe u3o6paJKeHue om6upaeMbiX co6blmuu. 

3d>d>eKTHBHOCTh npOCMOTpa BTOpHqHhiX 3Be3.IJ. 6biJia 6nH3Ka 

K 1000/o-Hoil. 
llpH HanHqHH BTOpHqHoro B3aHMO.IJ.eHCTBHH Ha 6biCTpOM 

cne.ne OT6HpanHCh TOnhKO Te nepBHqHhle B3aHMO.IJ.eHCTBHH, 

B KOTOphiX paCCTO.HHHe Me:>K.IJ.Y nepBHqHOH H BTOpHqHOH 3Be 3-

.naMH 6hlno 6onLIIIe frp .3Be3.na c 6LICTpoH: qacTHU.eii cxeMa

THqecKH H3o6pa:>KeHa Ha puc. 1. 
llocne H3MepeHHH Ha nonyaBTOMaTax H o6cqeTa cne.noB 

6hlcTphlx qacTHU. no reoMeTpHqecKoii nporpaMMe 6LIJIH 

noCTpOeHhl HX HMnynhCHhle ClteKTphl npH p d =8,2 H 9,8T3B/c 
I puc. 21. 3TH cneKTphi MoryT 6hiTh pa3.neneHhi Ha TPH 

o6nacTH: CTpHnnHHroByiO, d+(C
3

H
8
) .... p+ ••• IHa PHCYHKe npe.n

CTaBneHa TOnhKO BhiCOK03HeprHqHaH nonOBHHa CTpHn

nHHrOBOrO cneKTpal, ynpyryro, dt(C3H8 ) ... d+ ... ,H npoMe:>KyToq

HylO, KOTOpaH HaC H 6y.neT HHTepeCOBaTh. llpoMe:>KyToqHylO 

o6naCTh Ha30BeM KyMynHTHBHOH, T.K. B HeH, no onpe.nene

HHIO, .IJ.On:>KHhl HaXO.IJ.HThC.H KyMynHTHBHhle npOTOHhl/27 . 

3HaqeHH.H HMnynhCOB qacTHU. Ha rpaHHU.e Me:>K.IJ.Y CTpHn

nHHrOBhiMH H KyMynHT~BHhiMH o6naCTHMH 6hlnH Bhl6paHhl 

TaK :>Ke, KaK B pa6oTe :3~ fipH 3TOM yqHThiBanOCh TO, qTO 

6biCTpbie qaCTHIJ.hl B KyMyn.aTHBHOH o6naCTH HMeiOT yrnoBOe 

pacnpe.neneHHe I cpe.IJ.HHH yron no a6coniDTHoii BenHqHHe 

paBeH 1,6° I, H rpaHHU.a HecKonhKO C.IJ.BHranach B cTopoHy 

MeHhiiiHX HMnynhCOB no CpaBHeHHlO C pa60TOH /a/,f'paHHU.eH 

4 

N 

150 

N 
250 

UJO 

5 

a) 

Pd •a:aT3B/c 

P,., ral>/c 

o) 

Pd • 9.BT3B/c 

5 6' ? B 9' 10 +1 1'2 1~ 14 ~., ra~/c 

Puc.2. HMnYAbcHoe pacnpeoeAeHue no/loJKume/lbHbiX 'lacmut,: 
a/ P d =8,2 T3B/c; 6/ P d =9,8 T3B/c. Cmpe/IKQMU o6o3-
Ha'leHbl zpaHUijbl MeJICOy UMny/lbCHbiMU 06/IQCT/IJIMU. 
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Me:>K,D,y KYMYITHTHBHOH H ynpyroii o6naCTHMH 6hiiTO B3HTO 

3Ha'ieHHe HMnynhca npoToHa a peaKu;HH d+ 12C-.. p + t3c npu 

P d =8,2 H 9,8 F:JB/c npu ycnoBHH, 'ITO B3aHMo,D,eiicTBHe 

npOHCXO,D,HT C H,D,pOM yrnepo,D,a KaK I.J;eiThiM, a npOTOH 

ITeTHT no,D, yrnOM 1 ,6°:' Cpe,D,HHH OTHOCHTeiThHaH OIIIH6Ka 

B Onpe,D,eneHHH HMnyiThCOB 'iaCTHU: B KYMYITHTHBHhiX o6naCTHX 

(B = ~P/P) COCTaBnHeT - /8-9/o/o, a B o6naCTH HMnynhCOB 

> 10 F:JB/c - /13-14/o/o. IlonyuiHpHHa pacnpe,D,eneHHH 

ouiH60K B nocne,D,HeM cnyqae cocTaBnHeT - 11 o/o. 
lf3 HMnynhCHhiX pacnpe,D,eneHHH I puc. 2/ BH.D.HO, 'ITO 

B ynpyrHX o6naCTHX nponyi.UeHO MHOrO O,D,HOITy'ieBhiX 3Be3,D,

H3ITOMOB Ha MaiThie yrnhl. Ilo,D,;.6Hhle CneKTphi 6hiCTphiX 

'iaCTHU: 6hiiTH nony'ieHhl B pa6oTe 4/ npH H3y'ieHHH peaKI.J;HH 

d + C .D.ITH P d =6,3 F:JB/c H yrna 103 Mpao. 

HCIIOJib30BAHHE MET0,4A IIOTEHIJ,HAJibHblX 
,4JIHH ,4JIJI OIIP E,4EJIEHHJI IIPOIJ,EHTHOFO 
COOTHOHIEHHJI IIPOTOHOB H ,4EHTPOHOB 

BepoHTHOCTh B3aHMO.D.eiicTBHH 6hiCTpo:H qacTHU:hi B Ka

Mepe paBHa -L 1 noT I L B3 
w

83 
= 1 - e . I 1/ 

r,D,e L 83 - cao6o,D,HhiH npo6er qacTHU: .D.O B3aHMO,D,eiicTBHH. 

qucno B3aHMO,D,eiicTBHH, o6pa3oBaHHhiX N0 6hlcTphiMH qac

THU:aMH, nony'iHM,npocyMMHpoaaa /1/ no N0 : 

No 
N = N _ ~ e-Li rroT/Le3 

B3 0 1 
/2/ 

3Ty TO'IHYIO ciJopMyny MO:>KHO 3aMeHHTh 6onee Y.D.06HOH ,D,ITH 

pactieToB npu6nH)KeHHoii ciJopMyno:H, KOTopaH 6Lma nony

'ieHa cne.D.YIOIUHM o6pa3oM: 

N ·-L. -L + L 
0 _I--,:---

N = N - ~ e LB3 
B3 0 1 

N -L.+L 
0 _I_ 

= N 0 - ~ ( e L B3 -

1 

-L -L· +L No __ I __ 

L L =No-e B3 -~e B3 
1 

-L 

LB3)--e -

* 3TO 3Ha'ieHHe 6ITH3KO K 3Ha'ieHHIO HMnyiThCa BTOpuq
HOrO ,D,eHTpOHa B peaKI.J;HH C pO:>K,D,eHHeM O,D,HOrO TT -Me30Ha. 

6 

1{ 

' 

~ 

' 

r,D,e 

,D,ITH 

L - cpe,D,HHH H3MepeHHhiH noTeHI.J;HaiThHhiH 

No 
~ L. 
~ 
No 

6hiCTphiX 'iaCTHU: B KaMepe, paBHhiH 

·L.+L 
No _I_ 

LB3 

npo6er 

• Ecnu 

npHHHTh, 'ITO L e ""N 0 • TO nony'IHM npu6nH)KeHHyro ciJop -
1 

Myny 

N - N ( -L/L B3- O 1-e B3 ). 

BLipa:>KeHHe . 
-L 1+L 

No--
~ e LB3 

1 

OTITH'iaeTCH 

/3/ 

oT N0 B cpe,D,HeM 

- Ha 3o/o ,D,ITH ,D,eHTpOHOB H eJ..I.J;e MeHhWe - ,D,ITH npOTOHOB. 

Il03TOMY ,D,ITH pac'ieTOB 6hma HCnOITh30BaHa ciJopMyna /3/. 
Ilpe,D,nono:>KHM, 'ITO a - .D.OITH ,D,eiiTpOHOB B noToKe N . 
Tor,D,a MO:>KHO 3anucaTh: 

0 

- d - p 
-L/LB3 -L/~3 

N
83

= N
0 

[a(1- e ) +(1-aH1- e )]. /4/ 

B ciJopMyne /4/ L ~ H L ~3 - cao6o,D,Hhle npo6eru npo

TOHOB H ,D,eHTpOHOB )1,0 B3aHMO,D,eHCTBHH B nponaHe, KOTOphie, 

no onpe,D,eneHHIO ,PaBHhi 

LP 
B3 

1 

na;(C3H 8) 

H 
Ld 

B3 

1 
--------. 
na ~(C3H8) 

N0.~3 ,L - 3KcnepHMeHTanhHO Haii,D,eHHhie aenH'iHHhi, n -

'IHCITO MOITeKyn nponaHa B CM 3 • BBO,D,HTCH nonpaBKa B 

'iHcna N0 H N
83 

,y'iHThiBaroi.UaH noTepiO co6hiTHii, HMeiOJ..UHX 

,D,ITHHY 6hlcTporo cne,D,a E <Erp /eM. puc. 1/. 
-~p'Lro 

N 
83 

(f < erp) = [ N 
0 

(r >erp ) + N
83 

(r < e rp )](1-e ) . /5/ 
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B Bblpa:>KeHHH I5IL - ;n;nHHa cne;n;a ;n;o a3aHMo;n;eH.cTBHH 
B3 

;n;nH CMeCH qaCTHU, KOTOpaH CHaqana 6blna B3HTa paBHOH 
d L
83

, a 3aTeM, nocne onpe;n;eneHHH a, Haxo;n;Hnacb MeTo-
;n;oM nocne;n;oaaTenbHbiX npH6nH:>KeHHH. llonyqeHHoe qHcno 
N83 (E< E rp) npH6aanHnocb K aenHqHHaM N 0 H N83 . 

CeqeHHH a; (Cgllg)H a ;(C
3
H

8
) 6bmH onpe;n;eneHbi a HaWHX 

3KCnepHMeHTanbHbiX ycnOBHHX cne;n;yiOIUHM o6pa30.M: 6blnH 
B3.11Tbl 3HaqeHH.II nonHbiX ceqeHHH dp, dC, pp, pC 
H3 pa60Tbl/5/ npH HMnynbCe 2,9 T:JB/c Ha HyKnOH lcqHTa
nocb, qTO ceqeHHH OCTaiOTC.II nOCTOHHHbiMH B HHTepaane 

3-5 F:JB/c Ha HyKnoHI H 6hmH yqTeHbi noTepH ynpyrHx 
C06biTHH npH HaWeM npOCMOTpe. 3HaH B HMnynbCHOM 
cneKTpe npH p d =8,2 T:JB/c COOTHOWeHHe qHcna HaH,IJ;eH

HbiX ynpyrHX H CTpHnnHHrOBbiX co6biTHH I c nonpaBKOH Ha 
HeHa6nro;n;aeMbiH O,IJ;HonyqeaoH CTpHnnHHr - 80/ol H 3HaH 
ceqeHHe CTpHnnHHra / 6/, MO:>KHO HaRTH noTepH C06biTHH 
3a cqeT ynpyrHX B3aHMO,IJ;eHCTBHH. lloTepH TaKHX C06biTHH 
H HaKnoHbi a HX t -pacnpe;n;eneHHHX onpe;n;enHroT HeHa6nro
;n;aeMbiH npH npOCMOTpe yron, Ha KOTOpbiH pacceHaaeTCH 
qaCTHUa. HaH,IJ;eHO, qTO MHHHManbHOe 3HaqeHHe Ha6nro-

;n;aeMOrO yrna cocTaanHeT 1,2°. qeM 6onbwe HMnynhc Hane
TaromeH. qacTHUbl, TeM 6onbwe noTepH co6biTHH, o6ycnoa
neHHbiX ynpyrHMH B3aHMO,IJ;eHCTBHHMH, TeM MeHbWe ceqeHHe 
a' . .liblnH Bb16paHbl cpe,IJ;HHe 3HaqeHH.II HMnynbCOB qaCTHU 
B KyMynHTHBHbiX o6naCTHX, ;n;nH HHX BblqHCneHbl a, H 

cooTBeTCTBeHHO Hail;n;eHbl L ~3 H L ~3 . 
B ma611.. 1 npHBO.D;HTCH Ha6nro;n;aeMble HaMH a' ;n;nH 

pa3nHqHbiX HMnynbCOB npOTOHOB H ;n;eHTP,OHOB, a TaK:>Ke 
nonHbie ceqeHHH a, nonyqeHHble a pa6oTe '15/. 

B ma611.. 2 npe;n;cTaaneHbl Hail;n;eHHOe qHcno 6biCTpbiX 
qacTHU N

0 
H qHcno N83 B pa3nHqHbiX HMnynbCHbiX o6nacTHX 

6e3 nonpaaoK H c nonpaaKaMH, a TaK:>Ke nonyqeHHbie no 
$opMyne I 41 3HaqeHHH a c owH6KaMH. 

0WH6KH B onpe;n;eneHHH BenHqHHbl a HaXO,IJ;HJJHCb no $opMy-

ne 

aa 2 aa 2 aa p 2 aa d 2 
~a,y(--~NB3) +(-~No) +(-p-~~3) +(-d M133) ' 

aN 83 aN 0 aL s3 aL B3 
161 

8 

8(1ih d c) 

8.2 

9.8 

P(t-) G"~(t,we).MO 

s.a 1970 

'?.6 ~880 

tlM'I"'IjflbC~bl(> 
oO.na.cl"l'lu 
Oblc:mpbiX 

l.jOC:.,.,...U~ 

cmpunnUHeo-
boQ rib 

(4.1- sw 
"YMI:fllQmu!>-

loiQQ b 
(5-?.4)~ 
lj"'py~a~ 

> '?.4 ~ 
crpun'l"'\.llolcv-

ba~ r. b 
( 4. g- 6.2)+-

K'::I.MYJ'I~Tub~c~ 

(6.2- 9.0)¥ 
':j"~"~py~aQ b 

> 9.0 r~ 

Ta6nHua 1 

6'' ./116 
P(C3H8) 

6" .M0C5J 
d(C3~) 

6: M6.t5] 
P(C~Iols) 

I 

i~~o 
2S00t~~ ~490± 4 

i250 

Ta6nHua 2 

No Nb!. 
N. c N~:,~ c o( Cl 
nO'l"'f'a.b nonp_?b d. o) 

I<OU KOU 

656 154 800 298 

196 ?4 26~ 14~ 
1

100±30 
r 

~4~ 52 186 95 

sg:; 100 87? 284- I 

16~ 47 22~ 1o7 I 9ot~s 

?~ ig 9'7 43 1 
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r)J.e ~~3 H f\.N 0 - CTaTHCTH'IeCKHe OWH6KH. HaH60JibWHH 

BKJia)J. B OWH6Ky !Ja npH )J.aHHOM 'IHCJie C06blTHH BHOCHT 

nepBLie JJ.Ba 'IJieHa, owH6KH B onpe.IJ.eJieHHH L d H L P B3 B3 

COCTaBJIHlOT 5o/o. 
Ilpe)J.JIO)I(eHHbiH MeTO)J. 6biJI npoBepeH Ha npOTOHaX H3 

cTpHnnHHroBoii o6nacTH cneKTpa npH P d =8,2 T3B/c H Ha 

.D.eiiTpoHax H3 ynpyroii o6nacTH cneKTpa npH P d=9,8 T3B/c. 
3HaH B 3THX o6nacTHX N0 ,L~3.~~ Mbi HaWJIH no liJopMyne /3/ 
BeJIH'IHHbi N

83
, KOTOpble xopowo cornacyiOTCH c JKcnepHMeH

TaJibHblMH. YMeHLWeHHe 3Hal.feHHH HMnynLca Ha rpaHHU.e 

Me)I(JJ.Y KYMYJIHTHBHOH H ynpyrHMH o6nacTHMH He H3MeHHeT 

3Ha'leHHH ad • 

BbiBOJ(hl 

IloJIO)I(HTeJibHbie qacTHU.bl H3 KYMYJIHTHBHoii o6nacTH 

HMllYJibCOB, o6pa30BaHHble B HeynpyrHX B3aHMO)J.eHCTBHHX 

d+(C
3
H

8
), HBJIHIOTCH, B OCHOBHOM, )J.eHTpOHaMH. ,[I,OJIH )J,eii

TpOHOB ad npH p d =8,2 T3B/c COCTaBJIHeT /100.:!;30/o/o, 
a npH P d =9,8 T3B/c - /90±35/o/o. Tpe6yeTcH 6oJILWaH 

CTaTHCTHKa )J.JIH llO)J.TBep)I()J.eHHH TOrO liJaKTa, 'ITO npH 

yBeJIH'IeHHH HMllYJibCa )J,eHTpOHa ad yMeHbWaeTCH. 

ABTOpbl C'IHTalOT CBOHM npHHTHbiM )J.OJirOM Bbipa3HTb 

6naro)J,apHOCTb KOJIJieKTHBY, o6cJiy)I(HBaiOII.J.eMy nponaHOBYIO 

KaMepy, 3a llOJiy'leHHe CHHMKOB, Jia6opaHTaM JIB3 B.Il.Co

JIOMaXHHOH, M.H.~HJIHnnoBoii, M.H.qHKBapoBoii 3a npoc

MOTP nneHOK, na6opaHTaM JIBT A Ja H3MepeHHe co6LITHH, 

H.A.IlepByWHHOH 3a H3rOTOBJieHHe pHcyHKOB, H.H.3aiiu.e

Boii 3a llO)J,rOTOBKY MaTepHaJia K ne'laTH. 
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