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0 p83J;l€JleHIH! 11- p- 11 17-l?c: -B38HMOJ;leilCTBI1il B npO!lBHOBOfi 

TIY3WpbKOBOil KBMepe 

PaccMaTplisaeTCH sonpoc o BbJaeneHH11 "-
1?c -saanMo::teilcTBHiJ B npona

HOBoil ny3blpbKOBoil KaMepe (C
3 

H
8

) no BeJlli'IHHe HeaocraJOll!eil MBCCbl M, . 
noKa38H0 1 liTO 89o C06nlTHrt, KOTOpble 00 KpHTepHS!M 11aeHTHqJHKBUHH B38HMO

aeACTBI1il !lp11 npOCMOTpe 06NqHQ OTHOCHTCSl 11-p -B3811MOaeilCTBI1S!M, HBJlH

lOTCH TT-
12 C -B3811~100efiCTBllHMf!, 

Pa6ora Bbl!lOJJHeHa B !la6oparop1Hl BbJCOKHX 3HeprHil Ol1lll1. 

Coo6uteHKe 06benKHeHHoro KHCTKTyTa HnepHb!X HCCJJenosaHHM 

,ll,y6Ha 1976 

Nazargulov R.M. PI - 10218 

On Separation ofrr-p- and rr- 12C Interactions in the 
Propane Bubble Chamber 

The question is considered on the separation of 
"- 12C inter~ctions by missing mass M, in the propane 
bubble chamber (C 3HJ Jt is shown that about 8% of events, 
which are usually attributed to rr-p interactions 
according to the visual identification criteria, are 
n-

12 C interactions. The properties of these events and 
their influence on the rr-p one-particle spectra, deter
mined with the propane bubble chamber, are discussed. 

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

Communication of the Joint Institute for Nuclear Research 

Dubna 1976 

0 /076 06•eclUHt'HHI>IU UHc•u•y• .lcleplfi>IX UCCAe006QHuiJ,.ly61fa 

1. C noMO~biO ny3bipbKOBoii KaMepbi, uanonueuuoii npo

nauoM ( C 3 H 8), Hccne.IJ.YIOTCJI B3aHMO.D.eiicTBHJI 77-- Me3o

HOB C npOTOHaMH H Jl,!J.paMH yrnepO,!J.a. 06bi'IHO K "rr-p" -
B3aHMO,!J.eHCTBHJIM OTHOCJIT Te C06biTHJI, KOTOpbie y ,!J.OBneT

BOPJIIOT cne.D.yJO~HM cTaH.IJ.apTHbiM BHJyanbHbiM KPHTepH.IIM: 

1/ 'leTHOe 'IHCllO BTOpH'IHbiX TpeKOB H CYMMapHbiH 

3ap.11)1. BCeX BTOPH'IHbiX 'laCTHU. paBeH uynro; 2/ 'IHCllO 

npOTOHOB - HOllb HllH e,!J.HHHU.a; HeT npOTOHa, neTJIID.ero 

Ha3a)1.; 3/ OTCYTCTByeT 6no6. 

0co6eHHOCTb KaMepbi COCTOHT B TOM, 'ITO B HeH BH,!J.Hbl 

He BCe reuepupyeMble npOTOHbl, a TOllbKO Te, y KOTOpbiX 

Benuquua HMnynbca uaxo.IJ.HTCJI B npe.IJ.enax 140 S P ::;: 
::;: 700 M3B/c. Ecnu HMnynbc npoToua MeHbwe 140 M3B/c, 
TO npo6er ero B nponauoBoii KaMepe Meubwe 1 MM. Ecnu 

HMnynbc npoToua 6onbwe 700 M3B/c, TO yBepeuuo oT

nH'IHTb npOTOH OT llOllO)I{HTellbHOrO 77 -Me 30Ha BH3yanbHO 

TPY.D.Ho. He BH.IJ.Hbl TaK)I{e H3- 3a ManocTH npo6era H q,par

MeHTbl .ll,!J.pa yrnepo,!J.a. 3TO npHBO,!J.HT K TOMY, 'ITO onpe

,!J.eneuua.11 qacTb B3aHMO.D.eiicTBHii ua yrnepo.IJ.e MO)I{eT Bbi

rnH.D.eTb KaK B3aHMO,!J.eHCTBHR Ha CB060)1.HOM BO,!J.OpO,!J.e. 

llpHMaJI ou.euKa npuMecu B3aHMO.D.eiicTBHii ua yrnepo.IJ.e B 

TaKHX "77- p,- B3aHM0)1.eHCTBHJIX COCTaBnJleT 44~o /1/ . 
ll03TOMy npH nony'leHHH 4»H3H'IeCKHX pe3yllbTaTOB C no

MOID.biO nponaHOBOH KaMepbl BCer,!J.a BCTaeT BOllpOC 0 BllHJI

HHH 3TOH npHMeCH ua xapaKTepHCTHKH TT -p - B3aHM0)1.eii

CTBHH. B uacTo.ll~eii JaMeTKe o6cy)K.IJ.aeTCJI B03MO)I{HOCTb 

BBe,!J.eHHJI ,!J.llJI pa3)1.eneHHJI 77- p - H TT-
12C - B3aHM0)1.eH

CTBHH, KpOMe CTaH,!J.apTHbiX BH3yanbHbiX KpHTepHeB, e~e 

O.IJ.Horo .IJ.OnonHHTenbuoro. PaccMoTpeuue Be.D.eTCJI ua oc

uoBe Bbi'IHCneHHJI He,!J.OCTaJO~eii MaCChi, KOTOpa.ll y)l{e llpH

MeHJlllaCb ,!J.llJI HCClle,!J.OBaHHJI B3aHM0)1.eHCTBHH TT- -Me3o-
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HOB C HMnynhCOM 6,8 T3B/c B 24-nHTpOBOH nponaHOBOH 
KaMepe 121. He.u.ocTaromas Macca onpe.n.enseTcB KaK 341-
<lleKTHBHaB Mace a BTOpH'IHhiX 'laCTH.Q, KOTOpble He perHCT
PHPYIOTCB a KaMepe: 

2 2 ~ ~ ·2 
M =(E

0
+m -~E.) -(P 0 -~P. ). 

X p i I I /1/ 
~ 

3.n.ech E 0 , _f 0 - 3HeprHB H HMnynhc HaneTaiOme ro rr -Me-
30Ha, E i , Pi - 3HeprHB H HMnynhc BTOPH'IHhiX 3aps*eH
HhiX 'laCTH.Q. 11peHe6peraB OWH6KaMH B H3MepeHHH HMnynh· 

COB H yrnoa, K B3aHMO.D.eHCTBHBM Ha CB060.D.HOM BO.D.OPO.D.e 
OTHOCHM TOllhKO Te C06hiTHB, y KOTOphiX M; >_0. EcnH )l(e 
B3aHMO.D.eHCTBHe npOH30WllO Ha B.D.pe yrnepo.n.a, TO MO)I(eT 

6b1Th M~<O 3a C'leT Toro, 'ITO y'ITeHa He acs 3HeprHB 
CHCTeMbl .D.O CTOllKHOBeHHB. 

2. Hcnonh30BaHHe MeTo.n.a He.n.ocTaiOmeii Macchi oc
HOBaHo Ha 3aKoHe coxpaHeHHB 3HeprHH"HMnynhca. Bhmon
HeHHe 3Toro 3aKoHa a 3KcnepHMeHTe acer.n.a cnpaae.n.nHBO 
C TO'IHOCThiO .D.O OWH60K H3MepeHHH. l103TOMy .n.pyroH npH· 
'IHHOH M 2 < 0 MOryT 6hiTh OWH6KH B H3MepeHHH yrnoa, 

X 

HMnynhcoa. TaK, a HaweM cnyqae B3aHMo.n.eiicTBHB rr--

Me30HOB c HMnynhCOM 40 T3B/c cymecTayeT .n.ons co6bl
THH, B KOTOpbiX HMeiOTCB 'laCTH.Qhl 60nhWOH 3HeprHH. 113-
MepeHHe HMnynhCOB TaKHX 'laCTH.Q H3- 3a ManoR KpHBH3Hhl 
HX Cne.D.OB B KaMepe conpB)I(eHO C 6onhWeH OWH6KOH, 'ITO 
ae.n.eT H K 6onhllleii owH6Ke a onpe.n.eneHHH He.n.ocTaiOmeii 2 . 
MaCChi ~M x· 

TaKHM o6pa3oM, .n.ae npH'IHHhi ae.n.yT K oTpH.u;aTenhHhiM 
3Ha'leHHBM M! .n.ns rr t> -a3aHMO.D.eiicTBHH a nponaHoaoii 
KaMepe: B3aHMO.D.eHCTBHe C B.D.pOM yrnepo.n.a H 6onhWHe 
OWH6KH H3MepeHHH HMnynhCOB H yrnOB. BTopaB npH'IHHa 

He BCer.n.a CBB3aHa C B3aHMO.D.eHCTBHeM Ha B.D.pe, n03TOMY 
npH Bhi.D.eneHHH B3aHMO.D.eHCTBHH Ha yrnepo.n.e Mhl 6epeM 
C06biTHB, npOXO.lJ.Bll{He no BH3yanhHhiM npH3HaKaM KaK "rr- p :: 

co6hiTHB, HO y.u.oaneTaopBIOII{He ycnoBHIO M 2 +2~M2 < 0 
X 2 X 

Ha puc. 1 npHae.n.eHo pacnpe.n.eneHHe no M x "17-p " -
B3aHMo.n.eiicTBHH I cnnowHaB rHcTorpaMMa/. llYHKTHpHaB 
rHCTorpaMMa H3o6pa*aeT pacnpe.u.eneHHe no M2 co6LITHH 

C M; +2~M;< 0. ,lJ.onB TaKHX C06biTHH COCTaan:eT 3o/o /eM. 

l 
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Puc. 1. PacnpeoeAeHUJI no Heoocmaro114eii Macce Mx O/IJI 
17- p • 83QUMOOeucmeuu 6e3 ozpaHU'IeHUU HQ OUlU6KU ~M2 

/cnAOUlHQJI ZUC1110Zf)QMMa/ U 0/IJI C06bi1/IUU, yOOB/Iemeop.R~r 
UIUX Kpumepwo c M2 + 2 ~M 2<0 /nyHKmupHa.R zucmozpaMMa/. 

X X 

ma6A. 1/. OTMeTHM, 'ITO npaKTH'IeCKH so acex co6biTHBX 
c M2< 0, HOc M 2+2~M~O ecTh qacTH.Uhl c 6onhwoii 3HeprHeii. 

X X X 

3. PaccMoTpHM xapaKTepHCTHKH 
CTBHH a pa3nH'IHhiX o6nacTBX M2 . B 
.D.aHHhle no cpe.n.HeH MHO)I(eCTBeHH~CTH JapB)I(eHHhiX 'laCTHU, 
npOTOHOB H KBa.n.pa T .D.HCnepCHH pacnpe.n.eneHHR no MHO)I(eCT

BeHH~CTH. ~3 Ta6nH.u;hl
2

BH.lJ.HO pa3llH'IHe Me)l(.lJ.Y f06hiTrBMH 
c Mx+2~Mx< 0 H M x+2~M:?O. Co6hiTHB c Mx+2~Mx<0. 

"rr-p "- B3aHMO.D.eH-

1!106/I. 1 npHae.n.eHhl 

xapaKTepH3YIOTCH OTHOCHTenhHO BhiCOKHM CO.D.ep)l(aHHeM npo-
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Ta6JIB,ua I 

06JmcT:& t. M!.,.1.11!<o K;-.-t..~!fO 

M~ Bee M,. ~-uG ., ,.--p»» ,, , 
llHCJIO C06HT!r!A 6408 492 5916 

<PI npoT., 0,22 0,79 0,18 

<. rl 'j: .,. 5,45::!::0,03 7,16±Q,13 5,30±0,03 

fl)lt 6,55 
. 

7,W 6,17 
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Puc. 2. 0111HOWeHue ce'leHuii 6brxooa rr-- Me30H06 6 aa6ucu
MOC111U 0111 npoOOAbHOU 6blC111p0111bl 6 CUC111eMe t~eH111pa Mace 
6 rr- P - 63au..wooeiic1116U.RX c M 2 +2~ M 2 < 0 u 6 co6bl111U.RX 
c M2 + 2 ~ M 2 > 0. X X 

X X 
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-3 y·--a -~ 0 3 1 2 
Puc. ~ 0111HOWeHue ce'leHuii 6Wxooa rr -..weaoHo6 6 aa-
6~cu..woc111u 0111 6blc111p0111bl 6 rr- P - 63au..wo6eiic1116U.RX c 
M x +2~M; < 0 u 6 rr- C - co6bl111U.RX, 6 KomopbJX zeHepupy
emc.R He ooAee oOHozo npomoHa. 

TOHOB, <n HpOT . > = 0,80, H 6onbWOH cpe.D.HeH MHO)I(eCTBeH

HOCTbiO<n+>=7,16± 0,13. ,lJ,n.H uccne.D.oBaHH.H sonpoca, Ja , -
C'leT KaKHX 'laCTHU, npOHCXO)J.HT yBenH'IeHHe MHO)I(eCTBeHHO-

CTH B co6b1TH.HX c M 
2 

+ 2~M2 
< 0, Mbi paccMoTpenu pacnpe-

X X · 

.D.eneHH.H no 6biCTpOTaM BTOpH'IHbiX TT + - Me30HOB. 

,lJ,eno B TOM, 'ITO O)J.HOH H3 xapaKTepHbiX OC06eHHOCTeH 

a.D.pOH- .H.D.epHbiX B3aHMO.D.eHCTBHH .IIBn.HeTCJI yBenH'IeHHe cpe.D.

HeH MHO)I(eCTBeHHOCTH BTOPH'IHbiX 'laCTHU, no cpaBHeHHIO 

C a.D.pOH-a.D.pOHHbiMH BJaHMO.D.eHCTBHJIMH, npH'IeM 3a C'leT 

'laCTHU,, KOTOpble reuepupyiOTC.H B o6naCTH ~parMeHTaU,HH 
.H.D.pa. Ha puc. 2 Mbl npHBO.!J.HM OTHOWeHH.II pacnpe)J.eneHHH 

TT-- Me30HOB no npO.!J.OllbHOH fibiCTpOTe B C06b1THJIX C 

M x + 2 ~ M ~ < 0 K aHanorH'IHbiM pacnpe)J.eneHH.HM B co6b1TH.IIX 

c M 2 + 2 ~ M 2 > 0. BH.D.HO ysenu'leHiie BbiXO.D.a rr- -Me 30-
X X 

HOB B OTpHU,aTenbHOH o6naCTH 6biCTpOT. C )J.pyrou CTOpo-

Hbl, .D.n.H cpasneHH.H pacnpe.D.eneHHH no 6hlcTpoTe
2
rr--Mf3o

HOB B co6b1TH.HX, Y.!I.OBneTBOP.IIIOIIJ,HX KPHTepHIO Mx +2~Mx < 0 , 
C pacnpe)J.eneHHeM TT- -Me30HOB B TT-l 2 C -B3aHMO)J.eHCTBH

JIX / 3 / Ha puc. 3 npHBe)J.eHO COOTBeTCTBYIOIIJ,ee OTHOWeHHe. 

CyllJ,eCTBeHHbiX pa3nH'IHH Me:>K.D.Y TaKHMH co6b1TH.RMH He Ha-
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6mo,ll;aeTcJI. TaKHM o6pa30M, "rr- P "-aJaHMOJJ:eilcTBHJI c 

M; + 21'1 M; < 0 no CBOHM OJJ:HOl.faCTHl.fHbiM cneKTpaM HMeiOT 

caoilcTBa, 6JIH3KHe K caoilcTBaM rr- C -aJaHMOJJ:eilcTBHH. 

4. Mbl yJ];aJIHJIH H3 "rr- P" -a3aHMOJJ:eilcTBHH l.faCTh 

co6biTHH /- 8o/o/, KOTOpble HMeiOT M 2 +2LlM! < 0. llocMoTpHM 
X 

Teneph, KaK H3MeHHJIHCb O,ll;HOl.faCTHl.fHble xapaKTepHCTHKH 

OCTaBWHXCJI C06biTHH /eM. 111a6A. 1 H 2/. Cpe,ll;HJIJI MHO

)I{eCTBeHHOCTb 3apJI)I{eHHhiX'- l.faCTHU B co6b1THJIX c M2 + 
+ MMi >0, <n +>=5,30± 0,03, Bhil.fHCJieHHaJI 6e3 nonpaa~K, 
MeHbWe Ha 0,14 DO cpaBHeHHIO CO cpe,ll;HeH MHm~eCTBeH
HOCTbiO B co6b1THJIX 6e3 orpaHHl.feHHH no M! 4 ·~/ YMeHb

weHHe cpe,!J;HeH MHO)I{eCTBeHHOCTH CBJI3aHO C yMeHhWeHHeM 

reHepal{HH TT ·Me30HOB B 06JiaCTH ~parMeHTal{HH MHWeHH 

/puc. 4/. Pe3yJibTaT yJJ:aJieHHJI npHMecH B3aHMOJJ:eilcTBHH 

Ha yrnepO,ll;e j- 8o/o/ 3aMeTeH npH cpaBHeHHH O,ll;HOl.faCTH'I· 

HbiX pacnpeJ];eJieHHH TT ± ·Me30HOB C pa3JIH'IHbiMH :meprH.H· 

1l-p ---1l- .. 40 1)~/C 

1 
(;;d~·'M2 •ZtlM2 >0 1 I " " I 
(;;( /dy) bee M!, t.MK 

t 
i 

J 1--

J! ttll'lltlttl 
_j I I 

-3 -2 -~ 
I 

0 
y· 

2 3 4 

Puc. 4. OmHoweHue ce~eHuil 6btxooa rr-- Me3oHo6 6 3aru
cuMocmu 0111 6btcmpombl 6 rr- P- 63aUMooeilc1116UJIX c M x + 
+ 2 Ll M 2 > 0 u 6 co6bJ111UJIX 6e3 ozpaHu~eHUJI no M 2 . 

X X 

a 

t 
I 
I 

1000 1l-p -'Tl- + ... 

roo 

,, 

~ m 
~ 

\9jx 
"'tl""'d 

1 

L 
-0,5 

• ~8. 5 r3¥>/c 
_ mo l'i!1c 
--40!3bjc bceM,!t.M! 
x 40 fi!./c M~ ·2~M!>OI 

....L _, - -L-,_ 

0 0,5 i,O 

X- 2P• -rs 
Puc. 5. HHKA103U6Hoe pacnpeoeAeHue no x = 2P*/ iS 6 

peaKijUU rr- P .... rr- ··· npu :mepzu.11x 18,5 u 100 F:JB/c. 
rr- P- 83auMooeucm6UJI c :JHepzueu 40 F:JB/c 6e3 ozpa
Hu~eHUJI no M 2 noKa3aHbl nyHKmupoM. KpecmuKaMu om
Me~eHbl pacnp~oeAeHUJI, noAy~eHHbJe OAJI co6bJ111UU c 
M2 + 2 L1 M 2 > 0. 

X X 

MH. TaK, Ha puc. 5 H3o6pa)l{eHbl pacnpeJJ:eJieHH.H no x 

TT- ·Me30HOB B TT -p •BJaHMO,ll;eHCTBHJIX C HM~JibCaMH 18,5; 
100 14 / H 10 F:JB/c 6e3 orpaHH'IeHHH no M xfnyHKTHpHa.H 

2 2 
rHCTorpaMMa/. OrpaHR'IeHHe ycnoaHeM M x +2 L1 M x > 0 
ynyqwaeT cornacHe HaWHX JJ:aHHbiX npH 3KCTpanomiUHH 

,acnpe,!J;eJieHHH OT 18,5 ,ll;O 100 F3B/c B o6JiaCTH ~par
ldeiiTalUIH ~dHWeHH. 
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Ta6.mu~ 2 

" L 1. 0 "'~ +l.l'l!•o 06Jl8CT:& Bee t1" 11,r•l·"-~ 
M~ 1\'., .. , .. ...- n 

9) ,, p 
,t .( •i') "'f + 0,03;:tO,OI -0,06±0,03 0,04;tO,OI 

~\ I,4I 1,44 1,40 
< X),-r+ -0, 004±0. 002 -0, 02<>±0, 005 -0,002±0,002 
< P.L>w-+ 3'79±2 389;±8 378±2 

(MaB/c) 

'Jr ... ... 
<~ ,7(_ 0,48±0,01 O,OS;tO,OS 0,52.±0,01 
tJ)~ 1,66 1,80 1,62 

<. )( >,r- 0, 096±0 '002 0,028;t0,006 0 '103;:!:0, 002 
~p ...... "- $Bz2 002±6 009±2 

(MaB/c) 

113 11la6A. 2 BH,IJ;HO, 'ITO O,!I;HO'IaCTB'IHble pacnpe,IJ;ene
HBB no nonepe'IHbiM BMnynLcaM 77± -MeJOHOB nocne or
pauuqeuus no M 2 ue BJMeHunucL. 

ll 2 2 
TaKBM o6paJoM, no KPBTepuro Mx +2AMx < 0, ,IJ;onon-

HBTenLHOMy K BBJyanLHLIM KpBTepBBM, Bbi,IJ;eneua B3 
'rr- p '-:. B3aBMO,IJ;eHCTBBH 'laCTL 77- 12C- C06b1TBH, KOTOpble xa

paKTepB3YlOTCB 6onLWeH cpe,IJ;HeH MHO:>KeCTBeHHOCTLIO 3apB
:>KeHHbiX 17 -Me 30HOB B npOTOHOB B 60nLWeH ,IJ;Oneii: 'laC
TBU, reuepupyeMLIX B o6naCTB <iJparMeHTai.J;BB MHWeHB. 

AaTop rny6oKo npuJHaTeneu B.r .rpuwuuy, A.B.E<P
peMoay, E.H.Kna,IJ;HBUKOH, IO.A.TpoBHy, M.H.ConoaLeay, 
H.r .clla,IJ;eeay Ja noneJHLie o6cy:>K,IJ;eHBB. 
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