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1. BBEAEH~E 

K HaCTOR~eMy MOMeHTY AOCTaT04HO nOAp06HO H3y4eHbl HHKn~3HB
H~e cneKTp~ KyMynRTHBH~X npOTOHOB B WHpOKOM AHana30He nepBH4-

H~X 3HeprHR H AnR WHPOKOro Knacca RAepH~X MHWeHeR. nony4eH~ 

BamH~e B~BOA~ 0 MaCWTafiHO-HHBapHaHTH~X CBOHCTBaX 3THX cneKT
pOB, HX 3aBHCHMOCTH OT aTOMHOro HOMepa RApa-MHWeHH H T.A. 0A
HaKO AO CHX nop 3KCnepHMeHTanbHO He H3y4eH BOnpOC 0 CBR3H Ky
MynRTHBHOrO o6pa30BaHHR HyKnOHOB C npo4eCCOM MHOmeCTBeHHOH 
reHepa4HH aApOHOB. B 3Ha4HTenbHOH Mepe ocTaeTCR OTKP~T~M son
poe 0 KOppenR4HRX MemAy KyMynRTHBH~M o6pa30BaHHeM Me30HOB H 
HyKnOHOB. npeACTaBneHHaR B HaCTOR~eR pa60Te 3KCnepHMeHTanbHaR 
HH$OpMa4HR HMeeT 4enb~ B KaKOH-TO CTeneHH BOCnOnHHTb 3TOT npo-

6en. 
Pa6oTa s~nonHeHa no aHanorHH c HawHMH pa6oTaMH /1. 21 • B Ko

Top~x HCCneAOBanHCb KOppenR4HOHH~e RBneHHR B np04eccax, COnpo
BOmAa~~HXCR HCnycKaHHeM KyMynRTHBH~X "-Me30HOB, HO TOnbKO 

3AeCb BCe pe3ynbTaTbl KOppenHpOBaH~ He C 11 KyMynRTHBHOCTb~ 11 "
Me30HOB, a C 11 KyMynRTHBHOCTb~11 npOTOHOB. KaK H B UHTHPYeMbiX 

iJaCvoc~J\, >1l..IIUilb30BaHa HMe~~aRCR y HaC CTaTHCTHKa H3 8642-x 
0 HeynpyrHX "-l2C -s3aHMOAeHCTBHH, HaRAeHH~X Ha CHHMKaX C 2-MeT

pOBOH nponaHOBOH KaMep~ nB3 0~~~. o6ny4eHHOH "-·-Me30HaMH 

I p"_ = 40 r3B/c/ Ha yCKOpHTene ~$B3. C~Aa He BOWnH B3aHMO
AeRCTBHR c KBa3HCB060AH~MH HyKnoHaMH RApa yrnepoAa. H3 3TOA 
CTaTHCTHKH 6~nH OT06paH~ C06~THR, COnpOBOmAa~~HeCR HCnycKaHH
eM, no KpaRHeR Mepe, OAHOro npOTOHa*. TaKHX co6~THH OKa3anocb 

6526 /C 11477-~ npOTOHaMH/. npoBOAHnCR aHanH3 Ofi~HX xapaKTepH
CTHK 3THX B3aHMOAeHCTBHH B 3aBHCHMOCTH OT 11 KyMynRTHBHOCTH 11 

npoToHos. B Ka4ecTse nepeMeHHoR, xapaKTepH3Y~~eR "KyMynRTHB
HOCTb11 npOTOHOB, 6~na B~fipaHa BenH4HHa n~ax , paBHaR HaH60nb

WeMy 3Ha4eHH~ KyMynRTHBHOrO 4HCna cpeAH npOTOHOB B AaHHOM co-
6~THH: 

* Bee pe3ynbTaT~ OTHOCRTCR 
OT 140 AO 700 M3B/c. 

/1/ 

121 

K npOTOHaM B o6naCTH HMnynbCOB 

.· -· . - ·~--:-:~- , 
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3AeCb Ei , P iz - 3Hepri-I.A "' npoeKLII-I.A lo1Mnynbca Ha ocb peaKI..II-11-1 
i -ro B AaHHOM C06~Tio11o1 npOTOHa B na6opaTOpHOH Clo1CTeMe KOOPAI-1-

HaT ln.c.K.I; m - Macca HYKilOHa. 
~CnOJlb30BaHio1e B HaCTO.A~eH pa6oTe CTaTio1CTio14eCKOrO MaTeplo1aJla, 

o6~ero C pa60TOH/ll,no3BOillo1IlO, C OAHOH CTOpOH~, nOilY41o1Tb lo1H$Op
Mal.llo1~ o HeaaBI-ICI-IMOCTI-1 npo1..1eccoe KYMYil.ATI-IBHoro o6paaoBaHio1.A npo
TOHOB 1o1 rr-Me30HOB, C APYrOH - noJly41o1Tb AaHH~e 0 CB.A31o1 3Tio1X 
.ABJleHio1H C MHO~eCTBeHH~M o6pa30BaHio1eM aAPOHOB. 

B pa6oTe lo13y4eH~ TaK*e lo1HKI1~31o1BH~e cneKTP~ npoTOHOB, I-ICny
~eHH~x a aaAH~~ nonyc$epy l3nl B n.c.K., a $yHKL1"'"' 1o1x KYMYil.A
TI-IBHoro 41o1CJla De 121, B TOM 41o1CJle lo1 Ail.A C06~Tio1H C pa3H~M 41o1C
Il0M 3Tio1X npoTOHOB. nony4eH~ Ce4eHio1.A B3alo1MOAeHCTBio1H, conpOBO~

Aa~~I-IXCR 1o1cnycKaH1o1eM KYMYil.ATI-IBH~x npoTOHOB. 

2. PE3YilbTATbl AHAI1~3A rr-
1 lb-B3A~MO,QE~CTB~~ 

B 3AB~C~MOCT~ OT D~ax 

PaccMOTpeH~ xapaKTeplo1CTio1Kio1 acex aap.A~eHH~x 4aCTio11..1 npe~Ae 
BCero no 3Ha4eHio1.AM I-IX cpeAHI-IX lo1MnyJlbCOB {P) lo1 cpeAHI-IX yrilOB 
B~JleTa {8) B Jl.C.K. B $yHK1..11o11o1 D~ax 111. 3Tio1 AaHH~e nplo1BeAeH~ 
Ha p1o1c. 1-4, nplo14eM OTAeilbHO Ail.A npoTOHOB, lo1Me~~~-~x KYMYil.ATI-IB
Hoe 41o1CilO, paBHOe Dmax lp1o1c. 11, Ail.A BCeX OCTaJlbH~X npOTOHOB 

e 11 ± 
lp1o1c.21, TO eCTb npOTOHOB 11COn~OBO~AeHio1R {pa) , rr -Me30HOB 
IHa p1o1c.3 OHI-1 o603Ha4eH~ KaK rr- I, aa lo1CKI1~4eHio1eM Illo1AI-IPY~~Io1X 

+ + a 1 ., 
II -Mt::.jUHUI:S (u ), t...tsu.:1t...l I:Jd r\U IUIJbiJ\ 111-11t1tlt:;;l4t:::Mbt Nd 1-JYI\.... ""te r\. JIVI~VI-

L + 6 ~ py~~lo1M fi~Ill-1 OTHeCeH~ rr--Me30H~, lo1Me~~lo1e Hal-l OilbWI-11-1 I-IMnyJlbC 
cpeAI-1 BCeX BTOplo14H~X rr-Me30HOB B paccMaTpi-IBaeMOM C06~Tio11o1.,l\Jl.A 

npOTOHOB (pa) 1o1 rrt-Me30HOB npeACTaBJleH~ :aK~e 3Ha4eHio1.A CpeA
HeH MHO~eCTBeHHOCTI-1 n lp1o1c.2,31, a Ail.A rr~ -Me30HOB KpOMe 3TO
ro 3Ha4eHio1.A cpeAHI-IX fi~CTpOT ~ B~41o1CJleHHbiX B Clo1CTeMe LleHTpa 
lo1Hep1..11o11o1 rr -HyKJlOH. 

BI-IAHO, 4TO CBOHCTBa rr± -Me30HOB npaKTio14eCKio1 He 3aBio1C.AT OT 
Dmax lp1o1c.31. H1-14ero nOA06Horo Heilb3R CKaaaTb o npoToHax 

c ~ 
"conpOBO~AeHio1.A 11 lp1o1C.2/. 3Ha4eHio1.A cpeAHI-IX MHO~eCTBeHHOCTel-1, 

TO max cpeAHI-IX yrnoa B~IleTa npoTOHOB Pa yBeillo141o1Ba~TCR c poe M De 
AO 3Ha4eHio1.A D~ax -:::.1,2. 3Ha4eHio1.A cpeAHI-IX I-IMnyJlbCOB np1o1 3TOM 
yMeHbWa~TC.A. npl-1 AailbHeHweM poCTe D~ax Ha6n~AaeTC.A nplo16Jllo1-
31o1TeJlbHOe nocTORHCTBO 3Tio1X xapaKTeplo1CTio1K. TaKI-IM o6paaoM, KaK 

1o1 B CJly4ae aHaJllo13a co6~Tio1H no Ha"'fiOilbWeMy KYMYil.AT"'BHOMy 4"'CI1Y 
" -Me30HOB 111, np"' aHaillo13e no D rgax , nony4eHHOMy AJl.A npoTOHOB, 
TaK~e MO~Ho roeop"'Tb o ABYX o6nacT.AX no D~ax: o6nacTb I c 
n~ax ~ 1,2, rAe Ha6Jl~Aa~TC.A AOCTaT04HO pe3Kio1e "'3MeHeH"'.A xapaK
Teplo1CT"'K npoTOHOB, "' o6naCTb II (n~ax > 1.2), rAe 3T"' lo13MeHe
H"'.A He3aMeTHbl. ,l\Jl.A npOTOHOB, "'Me~~"'X Ha"'fiOJlbWee KYMYil.ATI-IBHOe 
41o1CilO lnpoTOH~ p c I, 3Ha4eH"'e n~ax :1.2 cooTBeTCTByeT M"'H"'MYMY 
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AilR p "' MeCTy B~XOAa 3Ha4eH"'H e Ha nnaTo. CBOHCTBa Ili-IAI-IPYIOUI"'X 
rr -Me30HOB IPI-IC. 41 He KOppem1py~T CO 3Ha4eHio1eM Dmax. 

e 
noA4epKHeM, 4TO np1o1 aHaJllo13e co6~T"'H no rr-Me30HHOMY KyMy-

Il.ATI-IBHOMy 4HCJlyll/ H3MeHeH"'.A CpeAHHX xapaKTepHCTHK HafiJl~Aa
KlTC.A TOilbKO Ail.A Me30HOB 11 COnpOBO~AeHHR 11 H npaKTH4eCKH He3aMeT
H~ Ha npOTOHaX, B HaCTOR~eM CJly4ae H3MeHeHio1.A OTHOC.ATC.A TOilbKO 
K npoToHaM "conpoeo~AeHHR 11 • Bee 3To 03Ha4aeT, 4TO npol.leccbl, 
npHBOA.A~He K 06pa30BaHH~ KYMYil.ATHBHbiX rr-Me30HOB, .ABil.AKlTC.A He-
3aBHCHMbiMH OT npo1..1eccoa KYMYilRTHBHoro o6pa3oaaHHR npoTOHOB. 
3TOT BWBOA 0 He3aBHCHMOM HCnycKaHHI-1 ABYX rpynn KYMYil.ATI-IBH~X 
aAPOHOB nOATBep~AaeTC.A TaK~e AaHHbiMH no 4HClly 11Me30HH~X11 Ky
MYII.ATI-IBHbiX COfiWTHH lc06b1Tio1H, HMeiOUIHX KYMYIIRTHBH~e Me30H~I BO 
B3alo1MOAeHCTBHRX, HMeiOUIHX KYMYilRTI-IBH~H npoToH 1Ta6n. 11. B 3TOH 
TafiliHI..Ie npHBeAeHbl 3Ha4eHH.A BepO.ATHOCTeH B3aHMOAeHCTBio1H, co
npOBO~AaKl~HXCR l-lcnycKaHHeM KYMYil.ATHBH~x rr-Me30HOB lc De> 0,6, 
a TaK~e c De> 1,0 I B co6~Tio1.Ax, cooTBeTCTBy~~Hx paaH~M I-IHTep
eanaM no D~ax • B~4HClleHH~x AJl.A npoToHOB. BI-IAHO, 4TO B onpeAe-
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Prrc.3. 3aarrcHMOCTh cpep;Hrrx HM
ilYTibCoa /a/, cpep;Hrrx yrnoa Bbme
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neHHOi1 AOne cny4aea co6biTH.R c KyMyn.RTHBHbiMH npoToHaMH conpo
aomAa~Tc.R HCnycKaHHeM KyMyn.RTHBH~X 17-Me30HOB, npH4eM 3Ta AOn.R 

He 3aBHCHT OT CTeneHH 11 KyMyn.RH1BHOCTJ-1 11 npOTOHOB. 0TMeTHM, 4TO 

BbiBOA 0 He3aBHCHMOM HCnycKaHHH npOTOHOB H 17 -Me30HOB 6~n CAe
naH HaMH paHee Ha OCHOBe aHanH3a COOTHOWeHHH MemAY BepO.RTH0-

3n /3/ CT.RMH HCnycKaHH.A npOTOHOB H 17-Me30HOB B • 
Caoi1cTBa 17±_Me30HOB /Me30HOB "conpoaomAeHH.R"/ <!>aKTH4eCKH 

xapaKTepH3Y~T npo~eCC MHOmeCTBeHHOH reHepa~HH 17-Me30HOB B Ky
Myn.RTHBH~X B3aHMOAei1CTBH.RX. ~X xapaKTepHCTHKH OKa3anHCb He3aBH
C.RlqHMH OT 11 KyMyn.RTHBHOCTH 11 npOTOHOB /pHC. 3/, npH4eM no BCeM 

4 

lhiTeproJI no 
0,6+0,8 0,8+1,0 1,0-1,2 

n "'"'I( .rwr c. 
npoTOHOB 

lfiiCJIO C06hl- 545 2149 2861 
TlU! 

,lloJITI C06UTl!H 
(%)c 11,> 0,6 ~0,8±1,4 14,2±0,8 10,4±1,3 
(no 17-MeaoHaM) 

,lloJITI C06UTltii 
f%) cn,>1,0 
no 17-!.leaomlr.!) 

3,7±0,8 3,8±0,4 2,1±0,3 

Prrc.5. Pacnpep;eneHHH no 6hlcT
poTaM 17 -Me3oHoB "conposo~e
HHH11 p;nH 11 Me30HHbiX 11 I caeTnbie 

•uY.r..Jtt/ Jt1 HpuTuttHbiX KYMYnHTHE
HbiX B3aHMO,IJ;8HCTBHH /TeMHble 
TQqKH/ B pa3Hb!X liHTepBanax 
no n:;ax . 

,__1 
z:p.., ...... 
"'--"' 

~ zl"-~~ 
~ 

Ta6nm~a I 

1,2+1,4 1,4+1,6 1,6+1,8 

916 184 35 

II,6±1,1 II, 9±2,5 14,3±6,4 

2,5±0,5 2,7±1,2 5,7±4,0 
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1,1 t ~ • o n.;-. tO+ t,Z 

0 : .S.i. •o rL.-· i.a~ -i,lt 

1.0 • 0 n.:- > t" 

• il 
~ . 

0,9 • t 
• 

0,8 J. :t 0 

0,7 

0,6 - £ 
• 0 

• 0,5 -
. 

t 
0,4 e • • o't' OL ¢ 
0.~ 

t! 8 
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HCCneAOBaHHbiM napaMeTpaM (P, 0 , ii , Y *) OHH COBnanH CO 

CBOHCTBaMH ~a -Me30HOB B 11Me30HH~X 11 KyMyn.RTHBH~X B3aHMOAei1-
CTBH.RX /CM./1/ /. 8 Ka4eCTBe npHMepa Ha pHC.5 npHBeAeH~ pac

npeAeneHH.R no 6~CTpOTaM "a -Me30HOB, nony4eHH~X B OAHHaKOB~X 
HHTepsanax no n :ax , Bbi4HcneHHbiX no " -Me3oHaM I caeT nble T04-
KH/ H no npOTOHaM /TeMH~e T04KH/. BHAHO, 4TO HeT pa3HH~~ Mem
AY 6~CTpOTH~MH pacnpeAeneHH.RMH, COOTBeTCTBY~HMH pa3H~M rpyn
naM KyMyn.RTHBH~X B3aHMOAei1CTBHH. 
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3. HHKflD3HBH~E CnEKTP~ nPOTOHOB, 
HGnYll\EHHbiX B 3AAHIOI3 nOflYC<I>EPY 

3 
nony4eHbl 11Haap11aHTHwe 11HKJ110311BHwe ce4eH11.R (f - E _<!..g_) o6-

dP3 
pa3oBaHI1.R npOTOHOB B 06JlaCTI1 cl>parMeHTa~l111 .RApa-MI1WeHI1 B <I>YHK
~1111 11x KYMY11.RTI1BHoro 411CJ1a nc/2/. CooTBeTCTBYIO~I1e pacnpeAene
H11.R All.R 11HTepaanoa yrnoa 11CnycKaHI1.R -1,0 <cose<-0,75 noKaaaHw 
~a p11c.6. 0TMeTI1M, 4TO a CI111Y orpaHI14eHI1.R no 11MnyJlbCaM 11Ccne
AOB~ npoTOHOB caepxy /700 M3B/c a HaweM cny4ae/ rpaH11~a 
cneKTpOB no llc 6yAeT pa3HO~ AJl.R npOTOHOB, 11Cny~eHHbiX nOA paa
HbiMI1 yr11aM11. Ha1160J1bWa.R 06JlaCTb no llc COOTBeTCTByeT npOTOHaM, 
11Cny~eHHbiM nOA yr11aM11, 6Jl113K11MI1 K 180~ 11 B HaWeM CJ1y4ae orpa
H114eHa 3Ha4eHI1eM nc =2,0. Ha p11c. 6 I AJl.R Tex >Ke 11HTepaanoa yr
noa/ noKa3aHbl cneKTpbl, COOTBeTCTBYJOU4He lT-l2c-aaai1MOAe~CTBH.RM 
c pa3HbiM 411CJ10M HCny~eHHbiX B sn npoTOHOB (N pb ). PacnpeAeJleHH.R 
HMeiOT npH6JlH3HTeJlbHO 3KCnOHeH~11aJlbHbl~ BHA AJl.R 3Ha4eHH~ llc, 
COOTBeTCTBYIOII41o1X 06JlaCTJ.1 II, OTMe4eHHOH B aHaJlJ.13e KOppeJl.R~H~ no 
n~ax /eM. pa3Aen 2/. Pe3yJlbTaTw annpoKCJ.1Ma~H"' pacnpeAeJleHJ.1H 
B 3TOH 06JlaCTH (nc > 1,2} 3KCnOHeHTO~ BI1Aa 

f- exp(-Bnc) 

npHBeAeHbl B Ta6n.2 /BMecTe c AaHHWMJ.1 All.R 1T-Me30HOB 141 /. na
paMeTpw HaKJloHa oKa3anJ.1Cb HeCKOJlbKO 6onbwe, 4eM AJl.R 1T-Me3o
HOB, C TeHAeH~J.1eH K yBeJ1J.14eHJ.110 C pOCTOM MHO>KeCTBeHHOCTH J.1Cny
~eHHWX B 3n npOTOHOB. 

4. CE4EHHR KYMYflRTHBH~X B3AHHOAE~CTBH~ 

Bo BTOPOH CTpOKe Ta6Jl. 1 nplo1BeAeHa CTaTJ.1CTJ.1Ka Ha6J110AaeMWX 
rr- 12C -a3aHMOAeHCTBJ.1H, J.1MeJOII41o1X npOTOHW B pa3HWX HHTepaanax no 
n~ax • Ha AaHHWX 3TOH Ta6n1o1~w MO>KHO nony4J.1Tb o~eHKY aepo.RTHO
CTJ.1 CTOJlKHOBeHHH, conpOBO>KAaJOU4J.1XC.R J.1CnycKaHHeM KYMYJl.RTHBHWX 
npoToHoa. TaK, np1o1 aw6ope rpaHH~w KyMyJl.RTHBHOH o6nacTJ.1, paa
Hoi1 n •1,2 /o6nacTb II I, All.R 3Toi1 aepo.RTHOCTH nony4aeTc" 3Ha-
4eHJ.1e w p • I 13, 1.±,0, 4/% /HJlH u • I 11 , 5.±,0, 4/ M6/, 6nlo13Koe K no
ny4eHHOMY IYJ.R 11Me3oHHWX11 KyMyn.RTHBHwx aaaJ.1MOAei1cTBJ.1H I w" = 
= 14,0+0,4 11 /. TaKJ.1M o6pa3oM, npoBeAeHHWH aHaJlJ.13 cl>aKTJ.14eCKH 
ycTpaHReT o6cy>KAaeMoe a JlJ.1TepaType 6onbwoe pa3Jllo14He 1-100 paa!/ 
a ce4eHH.RX o6pa3oaaHJ.1.R KYMY11.RTJ.1BHWX npoTOHOB "' 1T-Me30HOB. K 
3TOMy >Ke pe3yJlbTaTy npi1BOAJ.1T npo~eAypa J.1CCJleAOBaHJ.1.R J.1HBap11aHT
HbiX J.1HKJ1103J.1BHbiX Ce4eHJ.1H o6pa30BaHJ.1.R KyMyJl.RTHBHWX aApOHOB no 
nepeMeHHO~ Q,..n c -B, rAe B - 6apJ.10HHOe 4J.1cno KYMY11.RTI1BHoro aA
poHa161-
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Uuu~nT.I'~U,.,Tnu'3o ,.•"~~'"""'..,T•n~,.o ----- -.r------ ---- ------------------
nonepeqHwe ceqeHHH o6pa3oBaHHR ~Ha o6pa3oBaHHa KYMYnRTHBHb~ 
KYMYnRTHBHb~ npoToHoB B cPYHKLIHH npoToHoB /ToqKH/ H lT-Me3oHoB 
De , /npaMaa/ B cPYHKLIHH nepeMeHHOH 

Q '• n c-aB. 

Ta6nHI.Ia 2 

PeaRUHSt B X o/cT. CB060Abl 

N,.,- Bee II,3;t0,5 I,S -12c " .. p + ... N,.~:. =I I0,7z!J,6 !,2 

Np• ~ 2 IG,4j;I,I !,7 

1'11'/fb - Bee 7,1±0,2 2,3 

1T-12c; -+17+ .... Nrrb =I 7,0±0,2 I,O 

N,b ~ 2 7,7±0,3 1,3 
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B HaweM cny4ae np~6n~3~TenbHOe cosnaAeH~e ~Hsap~aHTH~x ~H
Kn~a~BH~x Ce4eH~~ o6pa30BaH~.A rr-Me30HOB ~ npOTOHOB AOCT~raeT
C.A nyTeM BBeAeH~R nepeMeHHO~ Q'=nc-aB, rAe a=0.7 /cM.p~c.7/. 
0TMeT~M, 4TO 3TO He npOT~BOpe4~T AaHHbiM pa60T~ /6/ AnR TO~ o6-
nacT~ 3Ha4eH~~ nepeMeHHO~ Q~ K KOTOpO~ OTHOC.ATC.A HaW~ peaynb
TaT~. 

5. BbiBOAbl 

npoDeAeH aHan~a o6~~x xapaKTep~cT~K BTop~4H~x aap.AmeHH~x 
4aCT~4 B rr-12C -saa~MOAe~CTB~.AX np~ 40 138/C B 3aB~C~MOCT~ OT 
Ha~6onbwero KyMyn.AT~BHoro 1.1~cna (n ~ax ) npoToHa s KamAOM co-
6biT~~ /~n~ CTeneH~ 11 KyMyn.AT~BHOCT~ 11 npOTOHOB/. 

noKa3aHO, 4TO C 3T~M 3Ha4eH~eM KOppen~py~T TOnbKO xapaKTe
p~CT~K~ BTOp~4H~X npOTOHOB, np~4eM no BCeM paCCMOTpeHH~M na
paMeTpaM (P, iJ,n). np~ 3TOM BbiAen.AeTC.A o6naCTb C n~ax ~ 1,2, 
KOTOpy~ eCTeCTBeHHO OTHeCT~ K o6nacT~ KyMyn.AT~BHOrO pOmAeH~.A 
npOTOHOB. 04eHKa Ce4eH~.A 06pa30BaH~.A TaK~X npOTOHOB AaeT 3Ha-
4eH~e, 6n~aKoe K peaynbTaTy AnR ce4eH~.A o6paaosaH~R KyMyn.AT~B

H~x rr-Me30HOB. 
He 06HapymeHO KOppen.A4~~ cpeAH~X xapaKTep~CT~K MHOmeCTBeH

HOrO o6pa30BaH~.A rr-Me30HOB /B TOM 4~Cne ~ n~A~PY~~~x/ OT CTe
neH~ KYMYnRT~BHOCT~ npoToHos. np~4eM 3T~ xapaKTep~cT~K~ (P,e, 
ff, y'* ~ dN /dy*) OKa3an~Cb 6n~3K~M~ K COOTBeTCTBVIOUJIAM n nR 

Me30HOB 11 COnpOBOmAeH~.A 11 B 11Me30HHbiX11 KyMyn.AT~BHbiX rr- 12 C -
saa~MOAe~CTB~.Ax. TaK~M o6paaoM, xapaKTep~cT~K~ MHomecTseHHoro 
o6pa3oBaH~.A rr-Me30HOB COBnaAa~T B KyMyn.AT~BH~X B3a~MOAe~CTB~
.AX paaHoro T~na. 

06HapymeHO, 4TO B '::: 12% cny4aeB 11 npOTOHHble 11 KyMyn.AT~BH~e 

saa~MOAe~cTB~.A conposomAa~Tc.A ~cnycKaH~eM KyMyn.AT~BHoro rr
MeaoHa, np~4eM 3Ta AOn.A He 3aB~C~T OT CTeneH~ KyMyn.AT~BHOCT~ 
npOTOHOB. 8 ~Tore MOmHO CAenaTb B~BOA, 4TO BC.A COBOKynHOCTb 
nony4eHH~X AaHH~X nOATBepmAaeT B~BOA/3/ 0 He3aB~C~MOCT~ Me
XaH~3MOB ~cnycKaH~.A KyMyn.AT~BH~X npOTOHOB ~ rr-Me30HOB. 

HHsap~aHTH~e ~HKn~3~BH~e ce4eH~.A o6paaosaH~.A npoToHOB B o6-
nacT~ fie > 1,2 ~Me~T np~6n~3~TenbHO 3KCnOHeH4~anbH~~ B~A C 
napaMeTpOM HaKnOHa, HeCKOnbKO 6onbW~M napaMeTpa HaKnoHa An.A 
KyMyn.AT~BH~X rr-Me30HOB. C pOCTOM MHOmeCTBeHHOCT~ ~cny~eHH~X 
a 3n npoTOHOB napaMeTp HaKnoHa yaen~4~BaeTc.A. 

AsTop~ 6naroAapH~ A.M.oanA~HY aa nnOAOTBOpHble o6cymAeH~.A 
~ KOnneKT~By COTPYAH~4eCTBa no o6pa60TKe CH~MKOB C 2-MeTpOBO~ 
nponaHoBOH KaMep~ aa noMo~b a nony4eH~~ 3Kcnep~MeHTanbHoro 
MaTep~ana. 
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n~6HMOB B.6 .• ConOBbeB M.H .• CyneHMaHOB M.K. 
KoppenR~HH B aApOH-RAepH~X eaaHMOAeHCTBHRX, 
COnpOBOmAa~HXCR HCnycKaHHeM KyMynRTHBH~X npOTOHOB 

Pl-82-363 

Hay4eH~ cpeAHHe xapaKTepHCTHKIII rr- ' 
12 C -eaaHMOAeHCTBHH npH Prrs 40 r3B/c. 

COnpoBOmAa~~HXCR HCnyCKaHHeM npOTOHOB, B 3aBHCHMOCTH OT nepeMeHHOH, xa
paKTepH3Y~~eH creneHb HX 1 1KyMynRTHBHOCTH 1 1 (n g'ax ). Ha5ni0Aa10TCR KOppenR~HH 
ronbKO co CBOHCTBaMH BTOPH4H~x npoTOHoB, npH 3TOM B~AenRercR o5nacTb, 
COOTBeTCTByiO~aR CTOnKHOBeHHRM C pOmAeHHeM KyMynRTHBH~X npOTOHOB (n~a~ 1,2). 
06cymAaiOTCR xapaKTepHCTHKH TaKHX B3aHMOAeHCTBHH; OnpeAeneH~ HX Ce4eHHR, 
KOTOp~e OKaaanHCb 5nH3KHMH K Ce4eHHRM o5pa30BaHHR KyMynRTHBH~X rr-Me30HOB. 
noATBepmAeH B~BOA 0 He3aBHCHMOCTH npo~eCCOB HCnycKaHHR KyMynRTHBHbiX npOTO
HOB OT npo~eCCOB HCnycKaHHR KyMynRTHBHbiX rr-Me30HOB. nony4eHbl AaHH~e o5 
HHBapHaHTH~X HHKni03HBH~X Ce4eHHRX o6pa30BaHHR KyMynRTHBH~X npOTOHOB B ~YHK
~HH HX KyMynRTHBHOrO 4HCna, B TOM 4HCne H AnR C06~THH C pa3HOH MHOmeCTBeH
HOCTbiO 3THX ~pOTOHOB. Pa6ora B~nonHeHa Ha CHHMKaX C 2-MeTpOBOH nponaHOBOH 
KaMep~ na6opaTOPHH B~COKHX 3HeprHH OH~H. 

C~eHHe 06~eAHHeHHOro HHCTHTyTa RAePHWX HCCneAOBaHHH, ny6Ha 1982 

Lyubimov V.B., Soloviev M.l., Suleimanov M.K. Pl-82-363 
Correlations in Hadron-Nuclear Interactions 
Accompanied by Cumulative Proton Emission 

The average characteristics of rr-
12

C- interactions at Prr • 40 GeV/c 
accompanied by proton emission are studied as a function of the variable 
of "cumulativity" order(n~"' ).The correlationsare observed only for the 
characteristics of secondary protons, and the region of cumulative proton 
production is singled out (nmcu>l,2)The characteristics of these interactions 
are discussed, and their cross sections are determined which are close to 
those for cumulative rr-meson production. The conclusion is confirmed of 
independence of the processes of proton cumulative production on those 
of rr-meson cumulative production. The data are obtained on invariant in
clusive proton production cross sections as a function of their cumulative 
number as well as for interactions with different multiplicities of these 
protons. The work has been performed on pictures from the 2m propane bubble 
chamber of the Laboratory of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Researc-h. Oubna 1982 
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