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BBEAEHHE 

npH H3y4eHHH ~ApO-~AepH~X B3aHMOAe~CTBH~ npeAn04THTenbHO 
B Ka4eCTBe MHWeHH HMeTb Aeno C onpeAeneHH~MH ~ApaMH, a He CO 
cMecb~ ~Aep. B ce~3H c 3THM 6~na npoeeAeHa pa6oTa no pa3AeneHH~ 
ecero 3KcnepHMeHTanbHoro MaTepHana, nony4eHHoro nPH o6ny4eHHH 
2-MeTpOBO~ nponaHOBO~ (CaHs) KaMep~, Ha co6~TH~, no~BHBWHeC~ 
B pe3ynbTaTe B3aHMOAe~CTBH~ ny4KOBoro ~Apa C yrnepOAOM, H co6~
TH~, nony4eHH~e npH B3aHMOAe~CTBHH ~APa C BOAOPOAOM. KaMepa o6-
ny4anaCb ny4KaMH pen~THBHCTCKHX npoToHoe, Ae~TpoHoe, a -4aCTH~ 
H ~AeP yrnepoAa. 

HacTo~~a~ pa6oTa KacaeTc~ pa3AeneHH~ co6~TH~, no~BHBWHXCR 
B pe3ynbTaTe B3aHMOAe~CTBHH p, d, a, C C nponaHOM npH HM
nynbce 4,2 r3B/c Ha HyKnoH. Bee oTo6paHH~e e nponaHe co6~TH~ 
MOmHO CTaTHCTH4eCKH pa3AenHTb Ha yrnepOAH~e (A 1C) H BOAOPOAH~e 
(A 1p), 3Ha~ Ce4eHH~ B3aHMOAe~CTBH~ naAa~~HX ~Aep C ~APaMH MH
WeHH, a TaKme 3~~eKTHBHOCTH OT6opa co6~THH (t). 

a tot 3a,ID 
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Ce4eHH~ e3aHMOAe~CTBH~ nerKHX ~Aep c yrnepOAOM H BOAOPOAOM npH
BOA~Tc~ B Ta6n.1. 

3~~eKTHBHOCTb OT6opa HeKOTOp~X THnOB co6~THH B nponaHOBO~ 
KaMepe He pasHa eAHHH~e. TaK, npH npocMOTpe nneHoK HMeeT MecTo 
nponycK 1-ny4ee~x co6~THH ynpyroro pacce~HH~ ~Aep Ha ~Ape yrne
POAa H KBa3HCB060AH~X He~TpoHaX ~Apa yrnepOAa Ha Man~e yrn~ 
/<1°/. Tep~~Tc~ npH npocMOTpe H co6~TH~ ynpyroro pacce~HH~ Ha 
Man~e yrn~ HaneTa~HX ~AeP Ha BOAOPOAe H KBa3HCBo60AH~X npoTo
HaX ~APa yrnepOAa. 3TO CB~3aHO C TeM, 4TO npOTOH~ OTAa4H C HM
nynbCOM MeHee 130 M38/c HMe~T npo6er B nponaHe ~1 MM H He BHAH~ 
e KaMepe. 

TaKHM o6pa3oM, An~ onpeAeneHH~ 4Hcna co6~TH~ e KamAOH H3 4e
T~pex rpynn B3aHMOAeHCTBH~ /CM./1// HymHO Ha~TH COOTBeTCTBY~He 
HM f, 

6onbwaR 4aCTb yrnepoAH~x co6~THH B~Aen~eTc~ no cneAY~HM 
KPHTepH~M: 
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1. n + .- n_ > (ZA 
1 

+ 1) 

2. np>l 

nb > o p 3. 
4. n_ > 1 - AnR pC -co6~THH I u~:> ~ 0, ~% • u ~= 111 I, 

n >2 - AnR dC , aC H CC -co6~THH, 

5. n ± - Hel.leTHoe, AnR pC- H dC -co6~THH. 

3AeCb: n+ - l.lHCnO nonO*HTenbH~X l.laCTH~ B C~THH, n_ - l.lHCno 
oTpH~aTenbH~x 4aCTH~ e co6~THH, ZA~ - aapRA HaneTa~ero RAPa, 
n p - l.lHCnO MeAneHH~X IPp ;S 0, 75 r3tslcl npOTOHOB B Co6~THH*, 
n~ - 4Hcno npoToHoe, e~neTa~~Hx e 3aAH~~ nonyc~epy e na6. cH~
TeMe, n± - 4HCnO 3aPR*eHH~X l.laCTH~ B co6~THH. 

u in 
p 

u in c 

uei 
p 

Ta6JIHI~a 

CetJeHH.R BsaHMoAei'ICTBH:if .RAep npH 4, 2 rsB/ c na HYKJIOH 
H napaMeTphl HaKJioHa 

p d 4He c 

/M6H/ 28 5+0 3 Ill 
' - ' 68 5+o s111 

, - ' 110+3 171 265+15 141 

/M6H/ 265+15 141 400+20 141 450+20 141 830+50 141 

/M6H/ 13 5+0 3
111 

' - ' 
1 2 , 0::!:_0 , 8 I 1 I 33,6.:!:_1 ,3171110.:!:_15 16

'
41 

b.. /rsB/cr2 7 _ 'i+O_ 'i 121 17.7•1 1,_181 'lO.&. I 161 t:.O..Ll () 161 
, .... J ..:._. , "" - -

be /rsB/cr2 6 7 161 1 06+4 161 129+4161 204+ 11 161 

AocTaT04Ho e~nonHeHHR xoTR 6~ OAHoro H3 3THX ycnoBHH, •no6~ 

C4HTaTb co6~THe yrnepOAH~M. 0AHaKO AnR OT6opa BCeX co6~THH, npeA
CTaBnR~HX B3aHMOAeHCTBHR RAep C yrnepOAOM, 3THX KPHTepHeB HeAo
CTaT04HO. KaK 6yAeT noKa3aHo Aanee, KPHTepHH 11+51 noaeonR~T 
BbiAenHTb OT 70 AO 90% yrnepOAH~X C06biTHH. 

B pa6oTe onHc~eaeTcR npo~eAYPa B~AeneHHR yrnepoAH~x co6~THH 
H npHBOARTCR HeKOTOp~e KOHKpeTH~e npHMep~. 

1 . nPOTOH - nPOnAH-B3AHMOAE~CTBHR 

no KPHTepHRM 11+51 H3 o6~ero l.lHCna 2776 co6~THH B nponaHe 
6~no B~AeneHO 1499 pC-e3aHMOAeHCTBHH, ynpyrHX H HeynoyrHX. 
Co6~THR OT ynpyroro pC-pacceRHHR HaXOARTCR cpeAH 1-ny4ee~x 

3Be3A c 6~cTpbiM npoTOHOM. KHHeMaTHKa ynpyroro pacceRHHR TaKoea, 

*npeAnOnaraeTCR, 4TO TaKHe npOTOH~ MOryT 6~Tb TOnbKO npH 
¢parMeHTa~HH RApa-MHWeHH. 
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PHc.1. HHTerpanbHoe pacnpeAene
HHe OAHOJI-y'leBbiX SBeSA no (P8)2 . 
a/ - BCe C06hlTHH, b/ - C06hlTH.fl 
oT ynpyroro pn -pacceHHH.R, c/ -
oT ynpyroro pC -pacce.RHH.R. 

4TO pacnpeAeneHHe ynpyrHx pC-co6~THH no KBaApaTy nepeAaHHoro 
4eT~pexHMnynbca -(P8)2, rAe P- HMnynbc pacceRHHoro npoT~Ha, 
a 8 - yron pacceRHHR, onHc~eaeTCR 3KcnoHeHTOH exp [ -b(P 8) ] 
c b = 67 lr3Bicl -2 161. HHTerpanbHoe pacnpeAeneHHe OAHony4ee~x 
3Be3A c P> 3 r3Bic no (P8)2 noKa3aHO Ha pHc.1a. BHAeH RBH~H 
HanoM npH (P 8)2 .. 0, 08. ,llnR (P8) 2 ~ 0, 08 pacnpeAeneHHe cneAyeT 
3KcnoHeH~HanbHOMY aaKoHy c b = 7 lr3Bicl-2 , xapaKTepHOMY AnR 
HyKnoH-HyKnoHHoro pacceRHH" 121 lpHc.1bl. 3Ta 4aCTb pacnpeAe
neHHR ouycnoeneHa co6~THRMH KBa3Hynpyroro pacCeRHHR npOTOHOB 
Ha HeHTPOHax RAPa yrnepoAa. B pacnpeAeneHHe AO (Pm2 = 0,08 Aa~T 
BKnaA KaK co6~THR ynpyroro pacceRHHR npoTOHOB Ha RAPe yrnepoAa 
H KBa3HCBo60AH~X HeHTPOHaX, TaK H C06~THR OT pacceRHHR npOTOHOB 
Ha npoTOHaX lceo60AH~X H KBa3HCBo60AH~XI. 3TO- ABYXny4eB~e co
b~THR c Mano3HeprHI.lH~M npOTOHOM OTAal.lH I p2 :s 0,130 r3B/cl. KOTO
p~e B nponaHOBOH KaMepe B~rnRART KaK OAHOnyl.leB~e. 

B~l.lHTaR H3 CYMMapHoro pacnpeAeneHHR no (Pm2 BK~a~ KBa3Hyn
pyrHX pn -eaaHMOAeHCTBHH cor nacHo 3KcnoHeHTe e -?(P >, nony4aeM 
/c He6onbWOH npHMeCb~ ynpyrHX wpp-eaaHMOAeHCTBHHI pacnp:re~eHHe 
no (P8)2 AnR ynpyrHx pC -co6~THH I pHc. 1 cl. Hx l.lHcno N Jt(;l -

= ~8 co6. npH HOPMHPOBKe Ha HHTepean 0,04 ,S. (Pm 2< 0,0b/r3Bic1 2 

N 'c = 740+ 150 co6~THH. 4Hcno HeynpyrHX pC -coG~THH, B~AeneHH~x 
nci KPHTePHRM, 6yAeT paBHO 1291 co6. 11499-2081. 

B rpynny co6~THH, ocTaewy~cR nocne B~AeneHHR 4aCTH pC-eaaHMo
AeHCTBHH, BXOART co6~THR KaK ynpyrHX, TaK H HeynpyrHX pp-B3aHMO
AeHCTBHH, a TaK*e l.laCTb HeynpyrHX pC -co6~THH. 

PacnpeAeneHHe ynpyrHx pp-co6~THH no KBaAPaTy nepeAaHHoro 
4-HMnynbca onHc~eaeTcR 3KcnoHeHTOH (exp(-7P:)), rAe P2 - HMnynbc 
npOTOHa OTAa4H (-P~ • t ), npH 3TOM BepORTHOCTb HMeTb B aKTe yn
pyroro pp - pacceRHHR p ~ > 0. 64 I r 3BI cl 2• MeHbi!Je 1%. 

Hcnonb3YR KHHeMaTHI.leCKHe COOTHOWeHHR Me*AY HMnynbCaMH H yrna
MH ynpyro pacceRHH~X npOTOHOB H npHHHMaR 80 BHHMaHHe norpeWHOCTH 

AO 30%, ~p2 AO 10%1 H yrnoe 
P2 

AO 0,5° H ~82 AO 1,5°1, M~ nony4HnH cneAY~He KHHeMaTHI.le-
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P 1 > 3 raB/c, 

PHc.2. HHTerpanbHoe pacnpeAene
HHe no KBaApaTy nepeAaHHoro HM
nynbca ynpyrHX pp -coobiTHII. 

P2 < 1 ,o raBic, 

60 ° < (J 2 < 90 °. 

0Kaaanocb, 4TO 224 AByxny4eB~e 3Be3A~ YAOBneTBOP~~T 3THM ycno
BH~M. 

CpasHeHHe HHTerpanbHoro pacnpeAeneHH~ oTo6paHH~x AByxny4eBbiX 
3Be3A no P: C paC4eTH~M noKa3ano, 4TO HOPMHPOBKy ny4We nposo
AHTb no o6nacTH P 2 >0,141faBicl 2 lpHc.21. B HHTepsane 
0,06 < P ~ < 0,14 ,t3Bicl 2 Ha6Il~AaeTC~ H36b1TOK C06b1THH IHa PHC.2 
He noKa3aHI no cpasHeHH~ c omHAaeM~M 4HcnoM, ecnH nPOAonmHTb 
3KCnoHeHTy C b = -7 lfaBicl-2 B 3TY 06IlaCTb. BHAHMO, B 3Ty o6-
IlaCTb Aa~T BKilaA co6~TH~ oT KBa3Hynpyroro H Heynpyroro B3aHMo-

v v ~ _, • 

,.;;:;;;:-;-;:;,;;;; iljJvovriui> .._ :JI JICfJUI-\UMo IIIJI'l UUJibWI1X n~peAa4aX "1-HMnYilbCa 
BKilaA TaKI1X COfibiHIH, YAOBileTBOP~~HX KHHeMaTHKe ynpyroro pp -pac
Ce~H11~, pe3KO yMeHbWaeTC~. npH HOpMHpOBKe Ha 06IlaCTb p~ > 
> 0,14 lfaBicl 2 nonHoe 4HCilo Npef = 242+40 co6biTHH. 113 224 KaH-

P -AHAaTOB B ynpyrHe pp-co6b1TH~ OTHeCeHO 178, 46 COfibiTHH COCTaB-
Il~~T H36b1TOK HaA 3KCnOHeHTOH B o6IlaCTH 0,06 < p~ < 0,14 lfaBic/~ 
TaKHM o6pa30M, Ha AOil~ HeynpyrHX pp -saaHMOAeHCTBHH H HeBbiAeileH
HbiX no KPHTepH~M I 1 +51 pC -saaHMOAelicTBHH ocTanocb 1 099 co6biTHH 
11277-178/. CpeAH HHX 854 ABYXIlY4eBbiX 11 245 - 4eTblpexny4eBbiX 
3Be3A. 

,[In~ onpeAeileHH~ 4HCila HeynpyrHX pp- H pC -cofibiTHH HCnOilb30-
BailOCb pacnpeAeileHHe BbiAeileHH~X pC -saaHMOAeHCTB~1H no MHOmecT
BeHHOCTH 3ap~meHHbiX 4aCTH4 lpHC. 3, 6e3 3aWTPHXOBaHH~X OfiilaCTelil. 
B 3TOM pacnpeAeneHHH BHAHa ~aHa~ HeAOCTa4a 2- 11 4-ny4eB~x cofi~
THi1. 3TO pacnpeAeileHHe Ail~ D+ > 2 CTaHOBHTC~ rilaAKHM, eCilH A0-
6aBHTb 95_::1 0 4-ny4eBbiX co6biTHi1. Bb14HTa~ 3TH N~~ H3 245 co6bi
THi1, onpeAeil~eM KOilH4eCTBO 4-ny4eBbiX COfibiTHH, npHHaAilemai!IHX 
HeynpyrHM pp-saaHMOAei:iCTBH~M. ,[\Oil~ u(4) B HeynpyroM Ce4eHHH 

u<4) PP 
PP /1/ 113BeCTHa ----- = 0,27 . noilb3Y~Cb 3T11M, Mbl onpeAeil~IlH noilHOe 

uin 
PP 

4HCI10 HeynpyrHX pp -cofi~TI1H 

PC 
PHc. 3. P acnpeAeneHHe pC -B3aHMo
AeHCTBHH no MHO~eCTBeHHOCTH sa
pmteiiHbiX qacTH~. - - - - pacnpe
AeneHHe pC -cOObiTHH, BbiJJ;eneHllbiX 
no KpHTepHHM /eM. TeKCT/. 3amTpH
XOBaHHaH o!5naCTb OTHOCHTCH K pC
coobiTHHM, A05aaneHHbiM H3 rpynnbl 
nepasAeneHHbiX (N ~~ + N ;~ ) coobi
THH. K 1- H 2-nyqeBbiM co6b1THHM 
Ao6aaneiw co6biTHH, noTepHHHble 
npH npocMoTpe. KpHBaH npoBeAeHa 
OT PYKH AnH narnHAHOCTH. 

(4) in I (4) • 
NPP · upp u PP , 

Nin = 556 co6biTHI1. 
PP 

nocKOnbKY HeynpyrHe pp-e3aHMO
AeHCTBH~ npH 4,2 faBle Aa~T B oc
HOBHOM 2- 11 4-ny4eBble C06b1TH~ 
lu(6) < 0 ,3%, . a~~ 111 I, To, 3Ha~ 
Nt'rf 11 N(4), nony4aeM N(2), a 

PP PP PP CileAOBaTenbHO, H HeAOCTa~He 
II ~ N~6 lpHc.31. 
~L-~1---+1--~1--~--~--L-~·- B peaynbTaTe Hai1AeHHble a npo-

2 4 6 8 1Q nt naHe 2776 C06b1THH pacnpeAenHnHCb 
o6pa3oM: 

/1834 11291 + 5431 - N~c 
?--556 - N~ 

2
77

6 ~ 200 1208 - 81* N~ 
"""-.186 1178 + 8/* - NPP 

nonHoe 4HCilO co6b1THH oT acex aaaHMOAeHCTBHH npoToHoa a nponaHe 
HaXOAHnocb no 4Hcny Nin a npeAnonomeHHH, 4TO 3~~eKTHBHOCTb 
HaxomAeHH~ HeynpyrHx ~-co6biTHI1 pasHa 100%. Ce4eHHe HeynpyrHx • 

in in pp -aaaHMoAei:icTBHH a nponaHe paaHo upp(CsHs> = B·upp 

Nto' 
PCsHs 

. 
N tot 

pca"s 
3564 

*no Ol.leHKaM, 8 Hai1AeHHbiX C06b1THH OT ynpyroro pp -pacce~HH~ He 
HMe~T BHAHMOrO npoToHa OTAa4H H BOWilH B 4HCI10 1-Jly4eBbiX 3Be3A· 
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TaonHQa 

3!WieKTHBHOCTH oToopa pp-H pC -BSaHMO,IJ;eHCTBHH B nponaHe 

THn COObiTHH Ntot 
coo. 

NHaon. 
coo. ( 

Heynp. pC 1939 1834 0,95.::_0,03 

Heynp. PP 556 556 I ,00 
/4JHKCHpOBaHa/ 

ynp. pC 805 200 0,25.::_0,02 

ynp. pp 264 186 0,71.::_0,03 

Bee THllhi 3564 2776 0,78.::_0,03 

HTaK, HaeecTHO nonHoe 4Hcno eaaHMOAelicTBHH npoToHOB e npo
naHe. B COOTBeTCTBHH C nap~HanbH~MH C646HHRMH OHO pacnpeAenR
eTCR cneAY~~HM o6pa30M no THnaM B3aHMOA6HCTBHH: 

1939 

3564~ 806 

658 

""' "'"'-a upp 

3<!XIleKTHBHOC TH. OT6opa COOTBeTC TBY~~HX THnOB B3aHMOA6HC TBHH 

2 

B ~ponaHe fnpHB6A6H~ B Ta6n. 2 /npH <!>HKCHPOBaHHOM 3Ha4eHHH f~~~ 
N~0 H N~P e npeAenax owH6oK coenaAa~T c cooTBeTcTey~HMH 
eenH4HHaMH, onpeAeneHH~MH H3 pacnpeAeneHHH 1- H 2-ny4eB~X 3B63A 
no KBaApaTy nepeAaHHoro HMnynbca. 

norpeWHOCTH no OTHOWeHH~ K 3Ha4eHHRM f onpeAeneH~ no peaynb
TaTaM aHanorH4H~x pac4eToe c eapbHpoeaHHeM a 4Hcne N~~· Ha Ta6n.2 
BHAHO, 4TO npH nPOCMOTpe TepReTCR 6onbWaR 4aCTb co6~THH ynpyroro 
pC -pacceRHHR, 3Ha4HTenbHoe KOnH4eCTBO co6~THH ynpyroro pp -pac
ceRHHR, a TaK>Ke /5+ 3/% co6~THH OT Heynpyroro pC -eaaHMOAeHCTBHR, 
3To 1- H 2-ny4ee~e-aeeaA~, o6ycnoeneHH~e eaaHMOAelicTeHeM npoTo
HOB c KeaaHceo6oAH~MH HyKnoHaMH RAPa yrnepoAa. PacnpeAeneHHe 
HeynpyrHX pC -co6~THH no MHO>KeCTBeHHOCTH 3apR>KeHH~X 4aCTH~ /Kpo
Me npoTOHOB c P, MeHbWe 0' 13 r3B/c' H APYrHX MeAneHH~X ct>parMeH
TOB RAPa/ C KOppeK~HeH Ha noTepRHH~e co6~THR, noKa3aHo Ha pHc.3. 
B cpeAHeM Ha OAHO Heynpyroe pC -eaaHMOAelicTBH.e npHXOAHTCR <n +> = 
=3,2+0, 1 aapR>KeHH~X 4aCTH~.no KPHTepHRM /1.-5./,KOTOp~e HCnOnb-
30BanHCb AnR OT6opa pC-e3aHMOA6HCTBHH, B~AenReTCR /70.::_3/% He-

ynpyrHX pC -co6b1THH I~ ~~4 = 0, 70/. AonR " -MeaoHoe a B~AeneH-
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H~X pc-co6~THRX no OTHOWeHH~ KO BCeM " -Me30HaM H3 HeynpyrHX 
pC -eaaHMOA6HCTBHH COCTaBnReT /84+4/%. 

2. AE~TPOH - nPOnAH-B3AHMOAE~CTBHR 

AHanorH4H~M o6paaoM npoBOAHnocb B~AeneHHe dC -eaaHMoAelicT
BHH H3 ecex oTo6paHHbiX eaaHMOAelicTBHH AeHTPOHOB e nponaHe. CTa
THCTHKa d-nponaH-B3aHMOAeHCTBHH COCTaBnReT 3422 C06biTHR. Ha HHX 
35 OTHeCeHbl K C06biTHRM THna AH<!>paK~HOHHOH AHCCO~Ha~HH d /1-ny-
4eB~e 3B63A~ C HMnynbCOM npoTOHa OT 3 AO 6 r3B/c H 0< 4°/, 

AnR B~AeneHHR co6b1THH ynpyroro dp -pacceRHHR HcnonbaoeanHcb 
KHHeMaTH4eCKHe COOTHOWeHHR Me>KAY HMnynbcaMH H yrnaMH pacceHBa~
~HXCR 4acTH~. PacnpeAeneHHe ynpyrHx dp-co6b1THH no KBaAPaTy ne
peAaHHoro HMnynbca cneAyeT aaKoHY exp[-(37,7 P/ - 80PI)1 181 

H naAaeT a -100 paa AO P~ = 0,2 /r3B/c/ 2 /P2 ... 0,45 r3B/c/. 
C y4eTOM 3Toro, a TaK>Ke T04HOCTH onpeAeneHHR HMnynbCOB H yrnoe 
KaHAHAaTaMH B ynpyrHe dp -co6biTHR 6blnH B3RTbl 2-ny4eBble 3B63Abl 
c p1 > 6 r3B/c' 01 <5° H Pe < 0 '7 r3B/c. PacnpeAeneHHe 3THX co6bi
THH /HX OKaaanOCb 52/ no p~ noKa3aHO Ha pHc.4. npH HOpMHPOBKe 
Ha o6nac Tb P ~ > 0, 04 non Hoe 4Hcno N ~~ = 16 7.::_3 0 co6b1THH. 0AHo
ny4eBble co6biTHR oT ynpyroro dC-pacceRHHR I b = 1 06:t:,4 /r3B/c/ - 2 I 
npaKTH4eCKH HeB03MO>KHO OTnH4HTb OT npOXOAR~HX 4epf3 KaMepy ny4KO
Bb1X TpeKoB I 0 1 < 1 ° I. B ceRaH c 3THM c4HTanH f Sc = 0, a HaliAeH
Hble npH npoCMOTpe 20 OAHOny4eBbiX C06biTHH C p 1 > 6 r3B/c OTHeCnH 
I< vnnvriAM do -R~.:IIAMnni2-1ArTRIAQM f\,:.~ a.LAnlAt..tnrn nnnTnu~ nTM~IJIA T~U'IAU 

o6pa~~M, BHAHMoe 4Hc~o N~~ = 72 co6. /52+2o/,~a-H~ ~~~~-He=··· .. 
ynpyrHX dp H dC-co6biTHH OCTaeTCR 3315 C06biTHH, no KPHTepHRM 
OT6opa HeynpyrHX dC -eaaHMOAeHCTBHH /KpHTepHH 1+5/ BbiAeneHO 
1725 co6b1THH. CpeAH ocTaBWHXCR 1590 co6b1THH 1014- AByx-, 529 -
4eTblpex- H 47 - wecTHny4eBbiX. KaK H e cny4ae npoTOHHoro o6ny4e
HHR, AnR onpeAeneHHR 4HCna HeynpyrHX dp H dC-eaaHMOAeHCTBHH 
Hcnonbaoeanocb pacnpeAeneHHe BbiAeneHHbiX dC-co6biTHI1 no MHO>KecT
BeHHOCTH aapR>KeHHbiX 4aCTH~ /pHc.5/. 

Ha PHC.5 BHAHO, 4TO cpeAH BbiAeneHH~X dC-co6biTHH HeAOCTaeT 
e ocHOBHoM 2- H 4-ny4eBbiX co6~THH. Ao6aeneHHe 187+10 4-ny4ee~x 
C06b1THH crna>KHBaeT nepeXOA OT 3-ny4eBbiX 3Be3A K 5-=-ny4eBbiM. B 3TOM 
cny4ae N(~~ = 342 co6. /529-187/. HcnonbaoeaHHe TononorH4eCKHX 
ce4eHHI1 pp H np-eaaHMOAelicTBHH npH 4,2 r3B/c 1 11 npH~OAHT K oT
HO~~HH~ a~:> /u<3J .. 22 AnR dp-eaaHMOAeHCTBHH. npH N~t> = 342 
Ndp = 16, T.e. H3 47 HepaaAeneHHbiX 6-ny4eBbiX co6biTHI1 16 cneAyeT 
OTHeCTH K dp, a 31 - K dC-eaaHMOAeHCTBHRM. B CYMMe 4- H 6-ny4e
Bble dp-co6b1THR COCTaBnR~T /31 ,6+1 ,0/% OT BCeX HeynpyrHX dp
B3aHMOAeHCTBHH. no 3THM AaHHbiM HaXOAHnOCb nonHoe 4HCnO HeynpyrHX 
dp - eaaHMOAelicTBHH (N~~ ) , a TaK>Ke N ~2> H NJ~ • OnpeAeneHHble 
no onHcaHHOH np.o~eAYPe N(2), N (4) H ~(6) H3 rpynnbl HepaaAeneH-

w dC dC dC 
H~x co6b1THH A06aeneHbl e pacnpeAeneHHe no n+ /pHc.5, aawTpHxoeaH-
Hble o6naCTH/. 4Hcno HaHAeHHbiX dp H dC C06~THH AaHO B Ta6n.3. 
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I 
I 
I 

300 ~ ~ 
~~ 

dC-B3aHl-fo- ~ \a PHc.5. PacnpeAeneHHe ZOO ~1 AeHCTBHH no MHO~eCTBeHHOCTH ~ 

sap~eHHh~ qacTH~. - - - (j 
pacnpeAeneHHe dC -co6b1THH, Bb!Ae- ~ 
neH~ no KpHTepH.IIM. 3amTpHxo- r~ 

BaHHa.II o6naCTb OTHOCHTC.II K dC - iuu I ~! ~ 
co6b1TH.IIM, Ao6aBneHHbiM H3 rpynnbl ~ 

Hepa3AeJieH~ (N ~~ + N di~ ) t:.d 
C06bJTHH. K 1- H 2··nyqeBbiM C06bi-
TH.IIM A06aBneHhJ co6b1TH.II, noTe- \ 
p.IIHHble npH npoCMoTpe. KpHBan ~ L-~1~-LI~-LI~-~--~~wl~--~· 
npoBeAeHa OT PYKH • 2 4 6 8 iQ 12 n:t 

3qxpeKTHBHOCTH OT6opa dC H dp -B3aHMOAeliCTBHll B nponaHe 

THn C06b1THH Ntot 
coo. 

NHaon. ( 

co6. 

Heynp. dC 2481 2182 0,88.!_0,03 

Heynp. dp 1133 1133 1,00 
/cPHKCHpOBaHa/ 

ynp. dp 198 72 0,36.!_0,04 

Bee THllbl 3812 3387 0,89.!_0,03 
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nonHoe 4Hcno co6~THH, o6paaoeaewHXCR e nponaHe l6ea ynpyrHx 
dC -co6~THHI, npH 1 00% 3$$eKTHBHOCTH HaXOIK,tleHHR HeynpyrHX dp -
C06~THH onpeAenRnOCb H3 COOTHOWeHHR 

N in 
dp 

3812 co6. 

B cooTBeTCTBHH c nap4HanbH~MH ce4eHHRMH 3TH co6~THR pacnpeAe
nRn~cb no THnaM B3aHMOAeHCTBHH, KaK noKa3aHO B Ta6n.3. YMeHb
weH~R. f J~ no cpaeHeHHIO c , t~~· cneAoBano O>KHAaTb, T. K. K noTe
PRM KeaaHynpyrHx eaa~MoAeHCTBHH npoToHoB IHa d I c npoToHaMH 
H HeHTPOHaMH H3 RAPa yrnepOAa A06aBHn~Cb 100% noTepH KBaa~ynpy
rHX nn -eaaHMOAeHCTBHH. YMeHbWeHHe fa£ no cprBHeHHf c ~-~~~ 
TO>Ke nOHRTHO, nOCKOnbKY napaMeTp HaKnOHa ~3p > b~p /CM. 
Ta6n.11 H,cooTBeTcTBeHHo, 6onbwaR 4aCTb N~~ HMeeT Man~e yrn~ 
pacceRHHRt 4Hcno ynpyrHx dp -co6~THH e npeAenax owH6oK coena
AaeT c N3p• nony4eHH~M H3 pacnpeAeneHHR no P f. 

noTepRHH~e npH npocMoTpe 299 12481-21821 co6~THH AOn>KH~ 6~Tb 
B OCHOBHOM 1-ny4eB~MH 3Be3AaMH THna p:(nn), n:~n),a TaK>Ke 2-ny-
4eB~MH C MeAneHH~M npOTOHOM THna p 

11
(np) H n

8 
~p), no 04eHKaM, 

N 1:~:1. B TaKOM oTHoweH~H noTepRHH~e co6~THR A06aeneH~ e pac
npeAeneHHe no n+ Ha pHc.5. 

0KOH4aTenbH~~ BHA pacnpeAeneHHR HeynpyrHX dC-eaaHMOAeHCTBHH 
no MHO>KeCTBeHHOCTH 3apR>KeHH~X 4aCTH4 l6e3 MeAneHH~X npOTOHOB 
~ <t>parMeHToel noKaaaH Ha pHc.5. Ha OAHO Heynpyroe dC-co6~THe 
o ... 1.~~:::1-\M~M npi-IXOAHTCR <.n +> = ~, U+U, 1 aapR>KeHH~X 4aCTH4. 

Heynpyr~e dC -co6biT~H, B~AeneHHble no KPHTepHRM, COCTaBnRIOT 
179+21% oT nonHoro 4Hcna co6biTHH 3Toro THna. Ha BbiAeneHHble dC 
co6biTHR npHXOAHTCR 183.!_31% ,- -Me30HOB H3 BCeX dC -eaaHMOAeikT
B~H. 

3. AJlb<I>A - nPOnAH-B3M1MO,[IEtlCTBH.R 

CTaTHCTI-IKa a-nponaH-eaaHMOAeHCTBHH cocTaBnReT 1746 co6biTHH. 
H3 HHX 4aCTb OTHOCHTCR K C06b1THRM AH$paK4HOHHOH AHCC04Ha4HH a 
H K ynpyroMy pacceRHHIO a-4aCTH4 Ha BOAOPOAe. YnpyrHe aC-eaaHMo
AeHCTBHR B HaweM 3KCnepHMeHTe npaKTH4eCKH He per~CTPHPYIOTCR 

I b = 129+4 8 < 1° I, T. e. t etc ,o. Co6~THRMH AHCC04Ha4HH a C4HTanHcb 
- a Te, e KoTop~x ece BTOPH4H~e 4aCTH4~ 6blnH cTpHnnHHrOBbiMH I P> 

> 3 r3Bic H 8 < 4° I. Hx oKaaanocb 23: 5 OAHOily4eBbiX H 18 - AByx
ny4eB~X co6~THH. 

PacnpE!AeneHHe ynpyrHX ap -eaaHMOAeHCTBHH npH 4 '2 r3BI c Ha 
HyKnOH no nepeAaHHOMY HMnynbCY onHC~BaeTCR 3KCnoHeHTOH C noKa-
3aTeneM b = 30+1 lr3Bici-B. 3Ta 3KcnoHeHTa naAaeT e -100 paa - . 
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PHc.6. llHTerpanbHoe pacnpeAeneHHe 
no KBaApaTy nepeAaHHoro HMnynbca 
AnH ynpyrHX ap-co6WTHH. 

K P ~ = 0,14. no3TOMY KaHAHAaTaMH 
B ynpyrHe ap C06~THR C4HTanHCb 
2-ny4eB~e 3Be3A~. HMe~He TR~en~~ 
<llparMeHT /Z = 2/ c P > 6 r3B/c 
H HAeHTH<I!H~HPOBaHH~~ npOTOH C HM
nynbCOM < 0 ,5t r3B/c. TaKHX KaH
AHAaTOB e N ~P oKa3anocb 49. t.1x 
pacnpeAeneHHe no P~ He npoTH
eope4HT exp(-30P~) /pHc.6/. npH 
HOPMHPOBKe Ha o6n.Pf> o,F6 r3B/c 
nony4HflH nonHoe 4Hcno N!P = 
= 200+50 co6~TH~. nocne HCKn~-
4eHHR-AH<IlPaK~HOHH~x H ynpyrHX 
C06~TH~ OCTaflOCb 1674, OTHOCR
LqHXCR K HeynpyrHM ap- H aC -e3aHMO
Ae~CTBHRM. no KPHTepHRM OT6opa 

/1+4/ B~AeneHo 780 HeynpyrHx aC -co6~TH~. t.1cnonb30BaTb Hx pac
npeAeneHHe no n+ AnR Haxo~eHHR 4Hcna HeAOCTa~~.qHx co6~TH~ e on
peAeneHH~x TonoilorHRx, KaK 3To Aenanocb e cny4ae pC-H dC
B3aHMOAeHCTBH~, HeB03MO~HO, TaK KaK HeT 3Ha4eHHR D+ AflR D+ < 8, 
npH KOTOPOM 6~no 6~ B~AeneHO 100% C06~TH~ no KpHTepHRM /1+qj, 
CneAOBaTenbHo, AflR onpeAeneHHR N~'~ H N~"c Hy~Ho CAenaTb npeA
non~~eHHe 06 3$<1leKTHBHOCTH OT6opa C06~TH~ 3THX THnOB. (~~' KaK 
H 1 P~ H 1 A~ , npHHHManocb paeH~M eAHHH~e. BepoRTHOCTb noTepb 
Co6~THH OT KBa3HynpyrHX B3aHMOAeHCTBHH OTAeflbH~X HYKflOHOB 1-13 a 
c HYKnoHaMH RAPa yrnepoAa MeHbWe, 4eM e Ae~TPOHHOM o6ny4eHHH, 
T.K. OCTa~TCR CTpHnnHHroa~e 4aCTH~~. KOTOp~e noHora~T perHCTpa
~HH co6~TH.:1. PeanbHO TepR~TCR co6·~THR THna 3 He (nn) 1o1 8 He (np) 
C MeAneHH~M npOTOHOM. 

O~eHKH npHBOART K aenH4HHe t~~ = 0,95. B 3TOM cny4ae cyMMap
Hoe Ce4eHHe, COOTBeTCTBy~ee oTo6paHH~M HeynpyrHM ap- H aC -
B3aHMOAe~CTBHRM, 6yAeT paBHO 

u in + u in 
ac ap 

B COOTBeTCTBHH C nap~HaflbH~MH Ce4eHHRMH 1674 Co6~THR pa3AenR~T-
CR Ha 993 C06~THR OT aC- H 681 - OT ap -e3aHMOAe~CTBH~, nonHoe 
4Hcno HeynpyrHx aC -a3aHMOAe.:1cTeH.:1 I c y4eToM f inc I N ~~ = 1 045 co6. 
npH 3TOM non Hoe 4Hcno Naet = 208 co6~TH~ H c et a = 0 '24+0 '03. 

P ap -CpeAHRR MHO~eCTBeHHOCTb 3apR~eHH~X 4aCTH~ B OTo6paHH~X no 
KPHTepHRM aC-B3aHMOAe~CTBHRX <n±>!ci-;,.7,45. 3Ha4eHHe <n±> 
AnR acex HeynpyrHx aC-a3aHMOAe~cTBH~ nony4eHo a npeAnono~eHHH, 
4To <n±>~~Bbi,Q. = < n ± > AnR rpynn~ Hepa3AeneHH~x co6~TH.:1 

10 

(N in in) 
ap + Nac • T. K. HeH3BeCTHa aenH4}1Ha in 

.< n± >ap • B 3TOM cny-
in 

4ae <n±>ac = 6,4.:!:_0,2. 
B cny4ae a -o6ny4eHHR no KPHTepHRM oT6opa /1+4/ B~AenReTcR 

/76.:!:_4/% HeynpyrHx aC-a3aHMoAeHCTBHH. Ha HHX nPHXOAHTCR /80+4/% 
"--Me30HOB 1-13 Bcex aC -aaaHMOAeHCTBHH. 

4. YrnEPOJl - nPOnAH-B3At.1MOJlE~CTB~Hl 

CTaTHCTHKa H3MepeHH~x C-nponaH-aaaHMOAe.:1cTBH.:1 cocTaanReT 
3211 Co6~THH. CpeAH HHX 72- OT AHCCO~Ha~HH nY4KOBoro yr
nepoAa. B 3THX co6~THRX ace 4aCTH~~ YAoaneTaopR~T ycnoaH~ P > 
> 3 r3B/c H 6 < 4°, T .e. RBflR~TCR CTPHnnHHrOB~MH, KHHeMaTHKe yn-

-67P2 
pyroro Cp -pacceRHHR c y4eToM aaaHCHMOCTH dN /dPi _ e 2 

YAOBneTBOpReT 41 AByxny4eaoe COO~THe C TR~en~M <llparMeHTOM /Z = 6/, 
p 

HMe~HM HMnynbC (z) 6onbWe 6 r3B/c, H MeAneHH~M npoTOHOM /P
2

< 

< 0, 3 r3B/ c/ • rpynna N~~ + N~~ COAeplf(HT 3098 co6~THH. 
no KPHTepHRM /1 ~/ B~AeneHo 1212 CC- B3aHMOAeHCTBHH' 1886 oc

TanHCb Hepa3Ae~;HH~MH. O~eHKa aenH4HH~ ~b~· npoaeAeHHaR aHano
rH4HO o~eHKe fac•Aana 3HaueHHe 0 97 

in in ' ' 
npHHRB f CO = 0, 97 H I Cp = 1 , nony4aeM AflR Ce4eHHR, COOT-

aeTCTBy~ero oTo6paHH~M HeynpyrHM CC-1-1 CP-a3aHMOAe~cTBHRM, 

in in 0 97 3o In in 
ucc +ucp = • • cc+ 8ucp 

B cooTaeTCTBHH c nap~11anbH~MH ce4eHHRMH HMeeM Nin = 1650 H Nin = 
- 1448 o6 u n CC In Cp - c ~THH. PH 3TOM nonHoe 4Hcno ~ynpyrHx Nee -a3aHMo-
AeilicTaH!Ii paaHo .1700, a nonHoe 4Hcno N~P = 600 co6~THH. 3<1l<lleK
TI1BHocTb OT6opa ynpyrHX Cp -eaaHMOAeHCTBHH B nponaHOBOH KaMepe -
ecero 0,07+0,03. 

Heynpyr'He CC -co6~THR, B~AeneHH~e no KPHTepHRM /1+4/, co
CTaenR~T /74.:!:_3/% oT ecex HeynpyrHx CC-eaaHMOAeHCTBH~. JlonR 
"--Me30HOB B B~AeneHH~X C06~THRX - /85+2/%. 

noABOAR HTOrH, MO~HO CKa3aTb, 4TO KPHTepHH /1+5/, HCnOflb3o
BaHH~e AflR OT6opa yrnepOAH~X C06~THH, no3BOflR~T B~AenHTb QT 70 
AO 80% BCeX C06~THH Ha yrnepOAe. npH 3TOM AOflR "--Me30HOB B B~
AeneHH~X C06~THRX COCTaBnReT 80-85% OT BCeX OTpH~aTenbH~X nHOHOB 
H3 CC-a3aHMOAeHCTBH~ /eM. Ta6n.4/. 

Ko3<1l~11~HeHT~, xapaKTepH3Y~I1e 3<1l<lleKTHBHOCTb oT6opa co6~THH 
pa3H~X THnOB B nponaHOBO~ ny3~PbKOBOH KaMepe, CYMMI1POBaH~ 

B Ta6n.5. npeAnO~eHHaR npo~eAypa pa3AeneHHR C06~TH~ B nponaHe 
Ha yrnepOAH~e H hoAOPOAHble AaeT B03MO~HOCTb HCCfleAOBaTb B3aHMO
Ae~CTBHR naAa~~.qHx RAeP Ha 4HCT~x MHWeHRX I C 1o1 p 1. 
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~OJlH C06bJTHH Ha yrnepO,L\e H ,- -MeSOHOB B HHX, BbJAeJieHHbJX 

no KpHTepHHM OT6opa 

pC 

~OJlH C06biTHH B % 70+3 

~OJlH rT -MeSOHOB B % 84+4 

dC 

79+2 

83+3 

78+4 

80+4 

cc 

74+3 

85+2 

Ta6JIH~a 5 

3cl>cPeKTHBHOCTH OT6opa C06bJTHH B nponaHOBOH KaMepe 

tin A i C 

ef 
t AtC 

ef 
t AtP 

p 

0,95.:':_0,03 

0,25.:':_0,02 

0, 71+0,03 

d 

0,88.:':_0,03 

0 

0,36.:':_0,04 

0,95.:':_0,02 

0 

0,24.:':_0,05 

c 

0,97.:':_0,02 

0 

0,07.:':_0,03 

B aKn~~eH~e aeTop~ e~pa~a~T 6n ro apH CT A. n . ra napRHy , 
B.r.rp~w~Hy, H.A.HeaHoecKo~. B.A.H~K~T~Hy, M.H.Conoebeey 
~ M.r.wa~paHoeo~ 3a rioneaH~e o6cy~AeH~R. 
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PyKon~cb nocTyn~na e ~3AaTenbcK~~ OTAen 
19 ceHTR6pR 1983 roAa. 

AraKMWMea r.H. MAP· 
HeTOAMKa BWAeneHMR B3aMMQAeHCT8HH Ha yrnepoAe 
npM o6ny~eHMM nponaHOBOH KaMepw nerKHMM RAPaMM 

1-83-662 

C ~enbQ M3y~eHMR B3aHMOAeHCT8HR RAep-cHaPRA08 C yrnepOAOM H 8QAOPOAOM, 
npM n~M ABYXMeTpoBOH nponaH080H KaMepw 6wna np088AeHa MeTOAH~eCKaR 
pa6oTa no pa3AeneHMQ 3KCnepHMeHTanbHOro MaTepMana Ha yrnePQAHWe M 80AOPOAHWE 
Co6wTMR. 0nMcaHW KpMTepMM OT6opa yrnepQAHWX Co6wTMH, a Ta~e npO~eAYPa 8W
AeneHMR TBKMX Co6wTMH, He npoweAWMX no KPMTepMRM. npMBQARTCR KOHKpeTHWe 
npHHepw PBC~eTa no 8WAeneHHQ 83aHMQAeHCT8MH npOTOHOB, AeHTPOH08, anb~a
~aCTM~ M RAeP yrnePQAa C yrnepOAHOH MMWeHbQ npH HMnynbce 4,2 r38/c Ha ~yK
noH. 0oKa&aHO, ~TO no HCnOnb308aHHWM KPMTepHRM 8WAenReTCR OT 70 AO 80% He
ynpyrMX yrnepoAHWX Co6WTMH 8 3a8HCHMOCTH OT THna o6ny~eHMR. npH 3TOM 
8 8WAeneHHWX Co6WTMRX CQAeP*MTCR 80-85% 8CeX r--Me30HOB, o6pa3o8aHHWX Ha 
yrnePQAHOA MMWeHH. 

Pa5oTa awnonHeHa 8 na6opaTopHM 8WCOKHX 3HeprHH OM~H. 

Agaklshlev G.N. et al. 
Methods of Selecting Carbon Interactions 

1-83-662 

on Irradiating Propane Chamber with Light Nuclei 

In order to Investigate interactions of nuclei-projectiles with carbon 
and hydrogen by means of a two -meter propane chamber a methodolog i ca I ex
periment has been carried out on selecting carbon and hydrogen events among 
the experimental data. The criteria for identifying the carbon events and 
the procedure of selecting such events which do not meet the criteria are 
described. Some examples of selecting the proton-, deuteron-, alpha- and 
carbon interactions at 4.2 GeV/c per nucleon are presented. It is shown 
that when using these criteria 70 to 80% inelastic carbon event are se
lected depending on Irradiation type. The Identified events contain 80 to 
85% of all .,--mesons produced on carbon target. 

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