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PeaKUHH c paaaanoM Ael!:rpoHa B dp -B38HMOAel!:CTBHliX npH 3,3 rsa/c 

B BOAOPOAHOl!: KSMepe 

npHBOAHTCll SKCnepHMeHTSnbHbie ASHHble no dp -B38HMOAellcTBHliM 

C paaaanoM aeliTpOHS B BOAOPOAHOH ny3blpbKOBOl!: KSMepe, 
noKS38Hhl npeHMyiUeCTBS1 KOTOpbie aaeT o6ny'leHHe· STOll: KSMepbl 

aeil:TpOHSMH no CpSBHeHH!O C o6ny'leHHeM npOTOHSMH aeliTepHeBOli KSMepblo 

OueaeHbl Ce'leHHll PliAS KaHanoB. nony'leHbl ASHHhie no ynpyroMy np-pacceg
HH!O, B 'ISCTHOCT!i 0 BenH'IHHS Ce'leHHll np ·-nepe3Spll:AKH •. 

TipenpHHT 06be,QHHeHHOrO HHCTHTyTa ~epHbiX HCCJieAOBaHH~. 

,izy6Ha, I972 

Glagolev v.v., Zelinski P., Lebedev R.M., PI- 6714 
Hassalsky J., Nioradze M.S., Saitov I.S., 
Sandach A. , Strel tsov V. N. , Stepan yak· I. , Sharkhu G. 

Reactions with the Deuteron Decay in 
dp -Interactions at 3. 3 GeV /c in 

Hydrogen Chamber 

Experimental data are presented on dp -interactions 
with the deuteron decay in hydrogen bubble chamber. 

The advantages are shown which appear when irradia
tion .of this chamber is performed by deuterons as comparee 
with the irradiation of.a deuterium chamber with protons. 
Data on elastic ·np -scattering are obtained, in particu
lar, the cross section value for np -charge exchange. 

Pr~print. Joint Institute for Nuclear Research. 
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llpHBO~JITCJI H 
npu o6pa6oTI<e CHE 

. I<aMepLI, o6ny'leHHOl 
3I<CD03HUHJI.'Il 

C. npHMe CLIO OpOTOH.I 
06ny'leHHe BO 

B3aHMO~eHCTBHH H~ 

o6nyqeHHJI ~eHTepu~ 
O~HHM H3 aa:>~ 

wero .Ha6mo~eHHJI 

B ~aHHOM cnyqae HlV 
na~aroruero ~eHTpoE 

· o peai<UHHx ·Tuna. dp 
HO npH o6ny'leHHH 
B 3Ha'IHTenLHOH ~ 
u HeHa6mo~aeM. · ' 

~pyrHM open 
B ~aHHOM cnyqae .11 

HOCTL, HanpHMep, n 
BHTb ai<T I<Ba3Hynpy 
B npe~nono>KeHHH c11 

Mi.I nonLITam 
~eHTpOHa. llpH.'.3TO! 
co6LITHH, a TRI<>Ke : 
.npoao~unacL re~ep~ 

MeCHbiX I<aHanOB ! 

FAKE 151 . . llPH y'leT 
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IlpHBO~HTCH. HeKOTOpbie npe~aapHTeJibl{bJe .~aHIIbie, llOJiytfeHHbte 

npH o6pa60TKe CHHMKOB. C O~HOMeTpOBOH BO~QpO~IIOH llYJbipbKOBOH 

. KaMepbi, o6nytJeHHOH ~eiiTpOHaMH. HMllYJibCa 3,3 r3a/c III 
3KCll03HUHH llpOBO~HJiaCb .B cenapHpOBaHHOM nytJKe ~eHTpOHOB 

C. npHMeCblO npOTOHOB /1211/o/. 
06JiytJeHHe BO~OpO~HOH KaMepbl ~eiiTpOHaMH llpH HJytfeHHH -~p • 

BJaHMo~eiicTBHii HMeeT pH~ npeHMYIUeCTB no cpaaueuHro c aapHanToM 

06JiylleHHH ~eiiTepHeBOH KaMepbi llpOTOHaMH. . 

O~HHM HJ aa>KHLIX npeHMymecTB .H:BJIHeTcH BOJMO>KHOCTh xopo

werc) Ha6Jiro~eHHH :H H3MepeHHH npOTOHOB·cneKraTO.pOB, KOTOpbie 

B ~aHHOM CJiyqae HMeiOT cpe~HHH ·HMllYJibC nopH~Ka llOJIOBHHbi HMllYJlbCa 

na~aromero ~eiiTpoua •. 3T_o noJBOJIHeT no~y0tJHTh .IJOJIHyro Hn!lJopMauHio 

o peaKUHHX ·THna dp .. ppn , dp ... ppp"-" H~pyrHX, tJToHeBOJMO>K·-

HO . npH o6ny,eHHH. ~eiiTepHeaoii KaMepbi hd.41 , TaK KaK TaM 

a JHatJHTeJILHOii ~one cnyqaea cneKTaTop HMeeT MaJILiii H.Mnyn:bc 

H ueua6nro~aeM. · · · · 

,npyrHM npeHMyiUeCTBOM MO>KHO CtfHTaTb TO, tfTO. MHIUCHblO 

B ~aHHOM CJiyqae HBJIHeTCH llOKOHIUHHCH ppOTOH. 3TO ~aeT BOJMO>K· 

HOCTb, HanpHMep, llO xapaKTepHCTHKaM BTOpHtfHbiX tJaCTHU BOCCTaHO· 

BHTb aKT KBaJHynpyroro np- HJIH pp ·pa~ceHHHH B peaKUHH :,dp-+ p'pn . 
B npe~nOJIO>KeHHH cnpaae~JIHBOCTH HMllYJibCHOfO npH6JIH>KeHHH. . 

MLI nonLITaJIHCh oueHHTh cetJeHHH pH~a · Kauanoa c pa3BanoM 

~eiiTpOHa. IlpH .'.3TOM. HCCJie~OBaJIOCb BJIHHHHe llpHMeCH OT ·llpOTOHHbiX 

co6biTHH, a TaK>Ke BJaHMHOe nepeMeWHBaHHe KaHaJICiB. C 3TOHUeJiblO 

~ npoBO~HJiaCb reuepaUHH HCKYCCTBeHHbiX C06biTHH HJyqaeMbiX H npH·. 

MeCHbiX KaHaJIOB MeTO~OM MOHTe·KapJIO C llO,MOIUblO nporpaMMbi 

FAKE hi. ~PH ytJeTe npHMecH npoTonoa a nytJKe H H3BeCTHhiX ceqenHii 
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PP -B3aUMO,I:{eHCTBUH npu 3,3 r:m/c 6hiJIO noKa3aHO, '"ITO TaKue 
KaHaJihl, KaK dp -> p p n , dp -> p 1T + n n , Bhi,I:{eJI.HJOTC.H ,I:{qCTaT0'-1110 

l.JUCTO. 
TaK,HanpuMep, oKa3anoch, '"ITO npuMech B KaHan dp .... ppn 

He npeBhiiiiaeT 1o/o. Cyll(eCTBeHHO noMorano U):{eHTH!lmKau:uu co6hiTUH 
TO, '"ITO UMllYhhChl BTOpU'"IHhiX l.JaCTUU: 6hiJIU cpaBHUTeJibHO He60JihlliUMU. 
TaK, HanpuMep, B peaKu:uu dp.., prr+nn cneKTp rr+ -Me30HOB 
o6pbiBaeTC.H B paHOHe 0,7 r3B/C, '"ITO XOpOlliO BU):{HO Ha puc. 1a. 
3aiiiTpUXOBaHHa.H qaCTh npu 60JihlliUX UMllYJihCaX COOTBeTCTByeT ycTpa
H.HeMOH npuMeCU U3 KaUaJIOB dp -> p p n U dp -> p p n ( m rr0

) • ,lJ;JI.H 
cpaBHeHU.H Ha pUC. 1 6 npuBe,I:{eH ClleKTp rr-·Me30HOB U3 XOpOlliO 
U,I:{eHTUcPUU:UpyeMOH peaKU:UU d p -> p p p TT - •. 

Hume npuBO):{.HTC.H ceqeHu.H p.H):{a KaiianoB /oiiiu6Ku cTaTUCTU'"Iec-
Kue/:: . 

dp ->,ppn, a = /40,5±1,2/ M6, 

dp .. PPPTT ' a ·= /2,2±0,2/ M6, 

'dp -> ppnrr0 
, a = /12,7±0,3/ M:G, 

dp -> prr+'nn , a· =,./20.,8-:-_0,9/ M·6. 

Hau6onee· cTaTucTuqecKu o6ecneqeHHhiM ·u qucTo Bhi):{eJI.HeMhiM 
.HBJI.HeTC.H KaHaJI dp -> p p n . , ,lJ;aJibHeHIIIUH auaJIU3 · · npOBO,I:{UTC.H ,I:{JI.H 

3Toro KaHana. 
· ohiJIU npnMeHeHhi ):{Ba cnoco6a Bhi):{eJieHu.H HYKJioHa- cneKTaTopa. 

B m;pBOM cnyqae 3a cneKTaTop npuHuMaJic.H HYKJioH; uMeJOI.I.(Hii Hau
·MeHhiiiUii uMnynhc B cucTeMe noKo . .HIUeroc.H ):{eiiTpoHa I B 3epKaJihHoii 

CUCTeMe/: 
BTopoii cnoco6 CB.H3aH C nepeXO,I:{OM B CUCTeMy KOOp):{UHaT, 

CB.H3aHHYIO c HanpaBJieHueM KBa3uynpyroro pacce.HHU.H, T .e;: HanpaB
neiiueM UMllYJILCa, npe):{CTaBJI.HJOIUero CYMMY UMllYJihCOB ):{BYX BTopuq
HhiX qact'uu: /KpoMe npe):{no'naraeMoro cneKTaTopa/ B na6opaTopHoii 
cucTeMe KoopAuHaT. TaKa.H npou:e):{ypa. npo):{eJihiBanach ):{Bam):{hi, T.e. 
B Kal.JeCTBe cneKTaTopa 6paJIUCh nooqepe):{HO ,I:{Ba 6biCTphiX HYKJIOHa 
U3 B3aUMO,I:{eHCTBU.H. 3aTeM OCyll(eCTBJI.HJIC.H nepeXO):{ B CUCTeMy u:eHTpa 
uHepu:uu iBa3uynpyroro pacce.HHH.H, u Bhi'"IUCJI.HJiaCh a6coJIIOTHa.H Benu
'"IUHa pa3HOCTH. UMny.JihCOB ):{BYX pacceuBaroiu:uxc.H l.JaCTUU:. B. CJiyqae 
qJiCTO 'ynpyroro'pacce.HHUH OHa ):{OJI>kHa 6hiTh paBHa HYJIIO. 3a cneKTaTop 
npimuMahC.H HYKJIOH, KOr,I:{a ,I:{Ba ,I:{py·rux ~aBaJIU MeHLlliYJO BeJIU'"IHHY 
3t'OH pa3HOCTU. 
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CpaBHeHue pe 
UX U,I:{eHTU'"IHOCTh, ' 
'cneKTaTop 6hma np1 
,I:{aJIOCh TOJihKO · B 

Hapuc~ 2 npil 
TOpOB B CUCTeMe ~ 

HO U30TponHoe. 
Ha puc. 3 - 1 

CUCTeMe_ KOOp):{UHa~ 

npu UMllYJibCaX Bhi: 
'"ITO MO)KHO npUH.HTh 

Pacripe):{~JieHu 
):{BYX pacceUB!iiOIUUX 
roro pacce.HHU.H n 
CBU,I:{eTeJihCTByeT q 
meHU.H ):{JI.H 60JihWHf 
no np -pacce.HHUJO. 
ynpyroro n p -pacce 
yrnhi 6oJihiiie · 9C?. 
3ap.H~KU B peaKtiHH 

a nfJ ( dp 
ex 

Ilonyqeuuoe . 3naqeu 
ceqeuu.H nepe3ap.H~I 

TaKUM o6pa3 
ce'"leHu.H p.H~a peaKu 
KU. IloKa3aHa cnpaE 
K aHaJIU3Y dp ·B3al' 
pOB U ~ucPclJepeHU:Ha~ 

ABTOphi npHJf 
3KCllJiyaTaU:UU lla6o 
qeHUeM 3KCll03UU:UE 
UHcPOpMaU:UH lla6opa 



KB3BHO, qTO TBKHe 
:miiOTCH A~CTaToqtio 

anan d p .... p p n 
TH<i>HKa:u;HH co6hiTHii 
renhHO ne6onhWHMH: 
[eKTp 77+ '·Me30HOB 

BHAIIO .na pHc. la. 
OTBeTCTByeT ycTpa" 
.:. p p n ( m 77°) • ,D;nH 
~e3onon H3 xopowo 

UH6KH CTBTHCTHqec· 

1,.2/ M6, 
,2/ M6,, 
3,3/ M6, 
0,9/M.6 .. 

qHCTO BhiAeJIHeMbiM 
~3~ripOBOAHTCH ~JIH 

v~enona·cneKTaTopa. 

non; HMeiOLQHH naH
mn·a / n 3epKanhnoii 

HCTeMy KOOPAHIIB T, 
~HHHH, T.e. Hanpan· 
JlbCOB ABYX BTOpHq· 
ia/ n ·na6opaTopnoil: 
l.nBCb ABB:>KAhl, T.e. 
:i. 6hiCTphiX nyKnona 
lA n cHcTeMy :u;enTpa 
r.; a6conroTHaH .ne!m· 
[ ·qacTH:u;. B cnyqae 
'H:ynro. 3a cneKTaTop 
MeHhW)'IO BeJIHqHHY 

CpannenHe pe3ynhTBTOB ABYX cnoco6oa rroKa3ano noqTH nonnyro. 
HX HAeHTHqHOCTh, TBK KBK 6onee qeM B 99o/o cnyqaeB 38 HYKJIOH· 
cneKTaTop 6hma npHHHTa Ta >Ke caMaH qacTH:u;a /pacxa>KAeHHe na6nro· 
Aanocb TOJihKO n o6nacTH 6onhlne 240 M3n/c n d ·cHcTeMe/. 

Ha pHc. 2 npHBeAeHo yrnonoe pacnpeAenenHe nyKn<lHOB- crieKTa
Topon n CHCTeMe KoopAHHaT noKOHI:u;erocH .AeiiTpona. Ono ·AOCTaToq-

no H30Tponnoe. 
Ha pHc. 3 - HMnynhcnoe pacnpeAenenHe cneKTaTopon n Toii >Ke 

CHCTeMe KOOPAHHBT. B BhiCOKOHMnynhCHOH qaCTH pacnpeAeneHHH, 
npH HMnynhCBX BbiWe 0,4 r:m/c, COAep>KH'''CH OKOJIO 4,5o/o C06biTHH, 
qTO MO:>KHO npHIIHTb 38 rpy6y10 o:u;eHKY BKJIBAB nepepacceHHHH·: 

PacnpeAenenHe no a6coniOTHoii nenHqHne pa3HOCTH HMnynhcon 
ABYX pacceHBBIOI:u;HXCH HYKJIOHOB B CHCTeMe :u;enTpa HHep:u;HH KBB3Hynpy· 
roro pacceHHHH npHBeAeHo na pHc. 4. OcTphiii nHK n6nH3H nynH 
CBHAeTeJibCTByeT Q. cnpaBeAJIHBOCTH npHMeHeiiHH HMnyJibCHOrO npH6nH~ 
:>KeHHH AJIH 60JibWHHCTBa C06biTIIH. 3TO n03BOJIHeT H3BJieqb CBeAeiiHH 
no np ·pacceHHHIO. Ha pHc. 5 AaeTcH XOA AH<l><l>epen:u;nanhHoro ceqennH 
ynpyroro n p ·pacce!JHHH. ,D;qnH co6biTHH c pacceHnneM neiiTpona na 
yrnhi 6onhwe · 90 ° no3nonHeT CAenaTh o:u;en~ey· ceqenHH np ·nepe-
3apHAKH B peaK:U:HH 

a nfJ ( dp .... p p n ) = /5,8,i0,3/ M6. 
ex 

Ilonyqennoe 3naqenne xopowo yKnaAbiBaeTcH n o6I:u;yio KapTHHY xoAa 
ceqeHHH nepe3BPHAKH /6.7/ C pOCTOM HMnynhca /pHC. 6/. . 

TaKHM o6pa30M, B HBCTOHLQeH pa6oTe nonyqellbl 3<l><l>eKTHBllbie 
ceqemiH pHAa peaK:u;Hii c pa3nanoM AeiiTpona H ceqeJIHe np -nepe3apHA_· 
KH. IloKa3aHa cnpaBeAnifBOCTh npHMeHCHHH HMnynhCIIOrO npH6JIH>KeiiHH 
K BHBJIH3Y dp "B3BHMOAeHCTBHH. li3MepeH cneKTp HYKJIOHOB·cneKTBTO; 
pon H AH<l><l>epeH:u;HanhHoe ceqenHe np-pacceHHHH. 

ABTOpbl npH3HBTCJihHhl 38 nOMOLQh B pa6oTe COTPYAHHKBM OTAeJIOB 
3KCnnyaTB:U:HH Jla6opaTOpHH BhiCOKHX 3IIeprHH, CBH3BIIllhiX C o6ecne· 
~IeHHeM 3KCn03_H:U:HH KBMepbi, a TBK>Ke OTAena o6pa60TKH .<i>HJibMOBOH 
HH<i>opMB:U:IIH Jla6opa TOpHH BbJqHCJIIITeJihiiOH TCXHHKH II BBTOMa TH3B:U:HH. 
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Pnc. 2. 
dp ... p'p n 
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Yrnoaoe pacnpe,D;eJieHHe HYKJIOHOB- cneKTa Topoa H3 peaKu;HH 
B CHCTeMe llOKOHI.IJ;erOCH .D;eif:TpOHa. 

05 OS 01 IJ.8 ~ c: 
Pnc. 3. liMnynbcnoe pacnpe.D;eJieHHe HYKJIOHoa- cneKTaTopoa H3 peaK-
UHH dp -> pp n B CHCTeMe llOKOHI.IJ;erOCH .D;eif:TpOHa. . 
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Puc. 4. Pacnpe,D;eneHue no a6comoTHoii aenuquHe pa3HOCTU 
UMIIynhCOB B CUCTeMe UeHTpa KBa3Uynpyroro pacceJIHUJI. 

O.Of 0.02 0.03 0.04 
/P,-P,I ~v 

c 

6 

4 

2 

I 

-1 

I 
I 

0 

II 

1 
COS f} CM 

Puc. 5 . .D;u<l><l>epeHuuanbHOe ceqeHue yrrpyroro np -pac;:ceJIHUJI . 

. 9 



g 1 lt 
8 

7 

._, 6 

E 5 
'Cl 
~ ~ 
-~ \!:)· 

3 

2 

1 

I 2 

1- V..P. :DzELEPOV ef a(, Pzoc CERN 
Symp Jj {19S6) ffS 

2- this zepozt 
3,4,5.-TA.Muziay at al,_J/uovo Cim. lf9A, 

2&1 (19G7). Ct~mp. 

13. 14 5 

0 5 tO PGfV/c 

Puc. 6. HeKoTopbie ,naHHbie no nonuoMy ceqeuuro np -nepeJap.H,nKH~ 

10 

., 

--
1 

I .. 

. \ 

. I 

,J• 


