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BBE,llEHHE 

HcnOIlb30BaHHbl.:1 B pa60Te / 11 MeTOA aaanaaa OC06eHHocTe.:1 He
ynpyr~x aAPOH-RAepH~X B3a~MoAe.:1cTB~.:1 B 3aB~C~MOCT~ OT MaCC~ 

06beKTa, c KOTOp~M B3a~MoAe.:1cTByeT HaIleTa~~~A aAPOH /MaCC~ M~

WeH~ - Mt /, np~MeHeH AIlR ~CCIleAOBaH~R KYMYIlRT~BHbrX :aAPOH-RAep
H~X CTOIlKHoBeH~.:1. Macta M~WeH~ B 3TOM nOAxoAe /M~h~ OnpeAeIlR
e rca no BTOp~4HblM 3apR>KeHHb1M 4aCT~l.4aM, ~ n03TOMY M~h ~ Mt , TaK 
KaK HeATpaIlb~~e BTop~4Hwe 4aCT~I.4W 06~4HO He Y4~T~Ba~TcR. np~ 

AocTaT04HO BbICOK~X nepB~4HblX 3Hepr~RX ~3 aaxouos coxp aueuaa 
MOM<HO nOIlY4~Tb 121 M~h:: 2 (E - P" )i/mN,rAe CYMM~pOBaH~e npo
~3BOA~TCR no BceM BTOp~4HWM 3apR>KeHH~M 4aCT~l.4aM c 3Hepr~e.:1 E 
~ npOAOIlbHblM ~MnYIlbCOM B nCK p I1 ImN - Macca HYKIloHa/. Onpe
AeIleHHY~ TaK~M oõpaaoa BeI1~4~HY MaCCbl M\IIWeH~ M"O>KHO, Bo06~e ro
BOpR, CBR3aTb c nOIlHo.:1 3Hepr~eA B c.I.4.~. aAPoH-RAepHoro B3a~
MOAeAcTB~R/ll • 3TO n03BOIlReT npOBOA~Tb w~pOKoe cpaBHeH~e no
IlY4aeMblX peayns r a ros 
np~ pa3H~X 3Hepr~Rx, 

A~i-1aM~K~. 

c 
a 
~Me~~M~CR 

TaK>Ke c np
3Kcnep~MeHTaIlbHb'M~ 

eACKa3aH~RM~ KBaHToB
AaHHblM~ 

oA XPOMO

METO,llHKA 

B p aõore 6b/Il ~cnOIlb30BaH 3Kcnep~MeHTanbHbl.:1 ;MaTep~aIl no pC _. 
~ 17- C-a3a~MoAe.:1cTB~RM, nOIlY4eHHblA B paxxax COTPYAH~4eCTBa no 
06pa60TKe CH~MKOB c 2-MeTpoBoA nponauoaoã KaMepbl na60paTOP~~ 

Bb/COK~X 3Hepr~A OJ..1.sJH ~3 cepua 06IlY4eH~R KaMepbl nY4KaM~ npOTO
HOB ~c ~MnYIlbcaM~ 4,2 ~ 10 r3B/c) Ha YCKop~TeIle nB3 ~ nY4KOM 
"--Me30Ho~ C ~MnYIlbCOM P17- = 40 r3B/c Ha YCKop~TeIle H~B3 /Cep
nyxoa/', B OCHOBHOM CTaT~CT~Ka C06b/T~A no pC - \li 17 - C-B3a~MO

Ae.:1cTB~RM nOIlY4eHa B pe3YIlbTaTe ~3MepeH~A ~ aHaIl~3a Bcex B3a
~MoAe.:1cTB\IIA nep8~4Hb/X 4aCT~1.4 B nponaHe. 4aCTb MaTep~aIla no 
pC-CToIlKHoBeH~RM npa P p = 10 r3B/c nonyveua B peayns ra re cne
uwansuor-o o rõopa C06blT~A, conpOBO}l{Aa'Ol1\~XCR ~cnYCKaH~eM no 
KpaAHeA Mepe onaoro 17 ±-Me30Ha CC > 200 M3B) ~Il~ .npOTOHaP17 
(c Pp > 380 M3B/c) 8 ~HTep8ane yrIlos 8 nCK c O 2 1350 , a TaK
M<e Y-KsaHTOB c E y >100 M3B ~'yrIlaM~ ~cnYCKaH~R ~Y >90 0 • np~ 

aHaIl~3e K KYMYIl~T~BHWM OTHOC~Il~Cb C06WT~R, ~Me~l1\~e 3apR>KeHHWA 
~Il~ He.:1TpaIlbHbIA" -Me30H c f30 > f3 ~p (17) ~Il~ npOTOH c f3 o > 

--- -"----
Ob'\':':ll " ....oi l~I.C';U rY1 l 1 
r.m";)~:. ~ f;r ~:'jl~'HHmn J 



> {3~p(p) • 3Aecb f30 = (E - P11)/m N- KYMynRTl-1BHOe 4l-1CIlO paCCMaT
paaaexor-o aAPOHa. l-1cnoIlb30BaHHbJe AI1R orõop a KYMYfJRTI,I1BHblX B3a

l-1MOAea:1cTBl-1a:1 3Ha4eHl-1R BeIlI,l14l-1H {3~p BMeCTe co CTaTl-1CTl-1Koa:1 C06bl
Tl-1a:1 np~BeAeHbl B Ta611. l. Apyrl-1e nOAPo6HOCTl-1 MeTOAl-1K~ oT60pa 
C06blr~a:1 onuc aau B /3,4/ . 

'I'a õrrmra 
CTaTHCTHKa C06blTHH 

Tnn B3aH IlepBHl'IHbIH IIonHoe {3~p lJHcno co 5blTHH 
Mop;ellcT-
BHH 

HMnynbc

Po ( f 3 B/ c } 

qHCnO 

ç.06bITHH 
npoToH 7T-Me30H C {30> {30- rp 

-
pC 4:t 2 4693 I , I 0,4 337 

10 6264 I ,2 0,6 2495 

rtC 40 87-91 I ,2 0,6 2165 

B pa60Te n011Y4eH~ pacnpeAe11eHl-1R C06~THa:1 no aenl-14l-1He M~h ,
ch 

l-1CC11eAOBaH~ 3aBl-1Cl-1MOCTl-1 OT Mi MHomeCTBeHH~X xapaKTepl-1CTI,I1K 

B3al-1MOAea:1cTBl-1a:1, pacnpeAeneHl-1~ no 6~cTpoTaM:t nonepe4H~M l-1MnYIlb
caM. OTMeTl-1M, 4TO CpeAl-1 BTOpI,l14H~X 4açTl-1~ OTpl,l1~aTeIlbH~e C4l-1Ta
Ill-1Cb, 7T--Me30HaMl-1, cpenu nonosorrens aux np0143BOAl-1naCb auayaru,
HaR /no l-10Hl-13a~l-1l-1/ HAeHTl-1~l-1Ka~~R npoToHoB l-1 7T+-Me30HoB AO I,I1M

nyne ca P = 0,8 r3B/c. OCTa11bHble nonoxar ene aue 4aCTl-1~bl He I,I1AeH
Tl-1$I,I1~HPOBp11l-1Cb. CpeAI,I1 nOC11eAHl-1X, no HaW~M o~eHKaM, = 90% co
CTaBIlRIOT noorousr. n03TOMY B CJlY4aR~fi xorria He06xOAI,I1MO 6bLnO 
3HaTb 14X npl-1pOAY /npl,l1 B~4I,11C11eHI,I1I,11 Mt , npOA011bH~X 6~CTPOT 1,11 
T.A./, OHH C4HTa11~Cb npOTOHaMl-1. H3 paCCMOTpeHl-1R l-1CK11104aIll-1Cb 
MeA11eHH~e /B OCHOBHOM HCnapl-1TenbH~e/ npOTOH~ c It1MnY11bCOM P < p 
< 0,25 r3B/c. 

Bce pe ayns r aru , n011Y4eHHble AIlfl KYMYIlRTl-1BHbIX B3al-1MOAea:1cTBHa:1, 
cpaBHHBaJOTCR c AaHHbIMl-1 A11R l o 6 bl4 HblX" CTOIlKHOBel-ll-1a:1, TO ec r s 

B3aHMoAea:1cTBHa:1, He conpOBO*AalO~HXCR l-1CnYCKaHHeM KYMY11RTl-1BH~X 

aAPOHOB. ,ll11R pC-B3aHMoAea:1cT~l-1~ npl-1 P p = 4,2 l-1 P p = 10 r3B/c 

npOBeAeH~ CP~BH2Hl-1R c pe3Y11bTaTaMl-1 paC4eTa no KacKaAHo~ MOAe
1114/ 5 / . OTAe11bHO l-1CCIleAOBaH~ oc06eHHOCTH KYMY11RTl-1BH~X aAPOHOB 
B 3aBHCHMOCTH OT Macc~ M14WeHH. 

PE3YnbTATbl .an~ BCEX BTOPIt14HblX 3AP~}!{EHHbIX 4ACTIt1U 

Ha ~~C. 1 nOKa3aHO pacnpeAeIleHHe HOpMl-1pOBaHHOrO 41t1C11a KYMY
IlRTHBHblX H " 06b14Hb1XII C06bITl-1a:1 no aeIlH4HHe M~h. Bl-1AHO, 4TO pac

'npeAe11eHHR A11R KY~Y11RTl-1BH~X B3aHMOAe~CTBl-1a:1 npl-16Ill-13HTe11bHO OAH

;.. 

PHC. I. Mfh-3aBHCHMOCTb HOP50 
MHpOBaHHoro qHCna XyMynHTHBCDli
 

40L o
 HbIX /qepHble CHMBonbI/ H "o6blq
~ 

HbIX" / eeevstue] pC- H 7T-C

.'S;"
 

B3aHMop;eHCTBHH: (o. - pC rrPH'S:. 
1

13B/c,O. - pC rrpa~ P p=4,2o 
U Pp=IO 13B/c,6. ,,- 7T-C rrpn 
1lI 
~ 10 P l~B/c). IIYHKTHpHaHo 7T-=40q 

KpHBaH - paCqeT no KaCKap;
O 

I HOH Mop;eJ]H, cnnounraa KpHBaH 
1 I I I I npOBep;eHa OT PYKH no TOqKaM, 

O
Mch 

5 
COOTBeTCTBYID~M KyMynHTHB

t HblM CTonKHOBeHHHM. 

-HaKOBbl AJlR acex rpynn paccaorpeuaux C06bITI,I1a:1 (pC-B3al-1MOAea:1cT
BI,I1a:1 npl-1 4,2 1,11 10 r3B/c 1,11 7T-C-B3aI,l1MOAea:1cTBI,I1~ npl,l1 40 r3B/c). 

OHI,I1 Onl,l1CblBalOTCR OAHOa:1 KPl-1BOa:1 /Ha pl,l1CYHKe OHa npOBeAeHa OT PY
KI,I1/ 1,11 OTIll,l14alOTCR OT M~h -pacnpeneneuaã " 0 6 b14 Hb1XII pC - 1,11 7T - c.. 
CT011KHOBeHI,I1a:1, no Kpaa:1Hea:1 Mepe AO 3Ha4'eHI,I1H M ~h::;: 5. 06~ylO TeHAeH
~1,I11O pacnpeneneaaã AIlR I106bl4HblXI I C06bITl-1H orpaxae'r KpHBaR, no

IlY4eHHaR B paMKax KacKaAHoa:1 MOAeIlI,l1 /noKa3aHa Ha pl-1C. 1 nYHK
TI,I1POM/. CpeAHl-1e 3Ha4eHl-1R 'Be11l-14I,11H M~h AJlR KYMYIlRTl-1BHbIX l-1 1106b14

HbIX" CToIlKHOBeHI.1H npl,l1BeAeHbl B Ta6Il. 2. Bl-1AHO, 4TO 3Ha4eHI,I1R
ch . 

<M t >, KOTop~e onpeAe11RIOT cpeAHee MI,I1HI,I1Ma11bHOe 41,11C110 HYK110HOB 
RApa Ml-1WeHI,I1, Y4aCTBYIO~I,I1X B CTOIlKHOBeHl-1I,11, npaKTl-14eCKI,I1 He 3aBI,I1
CRT OT nepBI,I14HOH 3Heprl,l11,11 1,11 AIlR KYMYIlRTI,I1BH~X B3al-1MOAea:1cTE14a:1 
3TI,I1 4l-1CIla npl,l16Ill,l131,11TeIlbHO B 2 pa3a rOIlbwe 41,11CIla HYKIlOHOB MI,I1We
HI,I1, Y4aCTBYIOU41,11X B " 06bI4HbIX" CTOIlKHOBeHI,I1RX BO BceM Al-1ana30He 

I,I1CnOIlb30BaHH~X 3Heprl,l1H. 

Ta6nHu;a 2 
Cpep;HHe 3HaqeHHH ~h 

ch 
THn B3aH IIepBHl-IHblH <M t > cum <M t > ord 
Mop;eHcT HMnYJ1bC /c KYMynHTHB /6e3 KYMynH
BHH po (13Bi c ) Hb1MH artpona-: THBHblX anpo-: 

MH/ HOB/ 

ch 

4,2 2,69+0,06 1,27+0,02 . 2,12+0,06
pC lO 2,80~0,16 I ,47~0,02 I , 90~0, 1I 

7T C 40 2,49~0,02 1,25..:!:,0,01 1,99..:!:,0,02 

3 2 
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<n ch> = a + b 1 n S,
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.<n ch > = a	 + blnS + c(1nS) , 

b 
as , 

< n ch> a + 

.<n ch> 

b exp(cylnS/Q~), 

PHC. 2. S-3aBHcHMoCTH cpeAHHX 
MHo~eCTBeHHOCTeH BTOPHqHb~ 

3apH~eHH~~ qaCTH~ !o603Haqe
HHH TOqeK Te, qTO H Ha ~e, 

pHC. 1/. rHCTorpaMMa - pe3ynb
TaT paCqeTa no KacKaAHoH MO
genH. 

PaCCMOTpeH~ 3aBHC~MOCT~ 

cpeAHe~ MHo~eCTBeHHOCT~ BTO
p~4Hb1X 4aCT~l.\3apR)f(eHHb1X OT 
nepeMeHHo~ vS . BMecTe c pe
3ynbTaTaM~ paC4eTOB no Kac
KaAHo~ MOAen~ OH~ np~B~~eHbl 
Ha puc , 2. 3Aecb S = M t ShN
KBaApaT nonHo~ 3Hepr~~ B 
C.l.\,~; a~poH-RAepHoro B3a~MO

Ae~CTB~R 11 /ShN- KBaApaT 
nonHO~ 3Hepr~~ B C.l.\,~. aAPOH
HYKnOHHoro B3a~MOAeHCTB~R/. 

3Kcnep~MeHTanbH~e S-3aB~

C~MOCT~ cpeAHe~ MHO)f(eCTBeH
HOCTM BTOp~4H~X 4aCT~l.\ annpOK
C~M~pOBan~Cb B~pa)f(eH~RM~ B~Aa 

/1/ 

/2/ 

/3/ 

/4/ 

r-Ae a, b , c - caoõonuue napaae rpa /riapaae rp Qo paaeu 1-,O r3B/. 
Kp~Bble B3RTbl ~3 paõoru /6/. BbIRCH~nOCb, 4TQ Ha~nY4W~M 06pa30M 
S-3aB~C~MOCTK cpeAHe~ MHO)f(eCTBeHHOCT~ annpO~C~MKPY~TCR B~pa

)f(eH~eM /2/ /r~noTe3a $e~HMaHoBcKoro cKe~n~Hra/7/ / ~ /4/ 
/npeAcKa3aH~R KBaHTOBO~ XPoMoA~HaM~KK/81 /. Pe3ynbTaT~ AnR 
napaaerpoe a, b , C 3TO~ annpOKC~Mal.\~~ n p~BeAeHbl B r aõn . 3. 
B~A.HO, 4TO annpOKC~Mal.\~R He naer cyw.ecTBeHHo~ pa3H~l.\bl Me)f(AY 
KY,MynRT~BHbIM~ ~ "o6bI4HbIM~" CTonKHOBeH~RM~. B ynoane r aopa r ens-' 
HOM co~nac~~ c AaHH~M~ np~ 4,2 ~ 10 r3B/c HaXOARTCR pe3ynbTa
T~ paC4eTa no KacKaAHo~ MOAen~. 

He Ha6n~AaeTcR cy~ecTBeHH~X pa3n~4K~ Me)f(AY 3T~M~ rpynnaMK 
B3a~MoAe~cTB~~ no 6bICT.pOTHbIM pacnpeneneunaa BTOp~4HbIX aapaxeu
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PHC. 3. Mt 
ch -3aBHCHMOCTH cpegHHx 

rrpOAorrbHb~ 6WCTpOT BTOPH4Hb~ 3apHEeH
~b~ 4aCTH~ /0603~a4eHHH Te Ee, 4TO H 
Ha pHC. 2/. 

HWX 4acT~~. 3aB~c~MoCT~ cpeAH~X 6WCT
M ch 

POT < Y > B nCK OT MaCCbl M~weH~ t 

BMeCTe c pe3ynbTaTaMM paC4eTa no Kac
KaAHo~ MOAen~ np~BeAeHW Ha pMC. 3. 

HaMe4a~TCR OTn~4~R KYMynRT~BHWX 

co6blT~1II OT I lo6bl4HblXI I no 3aBMCMMOCT~' 

"
>- cpeAH~X KBaApaTOB nonepe4HWX ~Mnynb


v COB BTOp~4HWX 4aCT~~ /OH~ np~BeAeHW 

Ha puc . ,QnR KYMynRH1BHblX CTOJ1K~~4/. 
BeH~~ < P.l > paCTYT c YBen~4eH~eM JS. 

2,0 3TOT pOCT YAOBneTBopMTenbHO on~CWBa
e r ca <popMyno~ /9 I 

u. 
<p.l2> = A + BS/ln(S/A2 ) , / ;.: / 

- I
la1,5 

rAe A - KBaHToBo-XpoMoA~HaM~4ecK~~ 

napaMeTp o6pe~aH~R, KOTOP~~ 6~n B3RT 
~ 

~rl+ paBHblM 0,2 r3B, A ~ B - c acõonaue
 
1,0
 napaMeTp~. Pe3ynbTaT~ AnR napaMeTpOB 

A ~ B, nonyueuaue np~ annDOKC~Ma~~~ o 5 M ,h 10 
t. 

3Kcnep~MeHTanbHblX S-3aB~C~MQCTe~ <p.l2 > 
Bwpa*eH~eM /5/, np~BeAeHW B ta6n.4. 

,lJ,nR II06 bl4 HblX I I CTonKHoBeH~~ S -3aB~C~MOCT~ < P 2 > Ka4eCTBeHHO
• ~ .1

cornaCYIOTCR c paC4eTaM~ no KaCKaAHO~ MOAen~. 

ta6rrH~a 4 
Pe3YJIbTaTbI armpOKCI1MaUHH s- 3aBHCHMOCTeH <p}-, 

THIT B3aHMO
Aeí1cTBHH 

Po 
(r3B/c) 

A B 21X ;CT.cS06. 

pC 
4,2 

+ 
O, 140 
0,021 + 

0,0265 
0,0067 

6/3 

10 
+ 

O, I 19 
0,014 + 

0,0155 
0,Oq22 

14/5 

I I PHC. 4. S-3aBHcHMoC1'H cpeA

HHX KBaApaTOB rrorrepe4Hh~ HM


f- - rryrn.coa BTOpH4HhI~ 3apH)K€HHhIX
0,4 

Ht -
~ 

4aCTH~ /o603Ha4eHHH Te )K~, 
<\I 

- 41'0 H na PI1C. L / • ~ 0,3 

~ 0,2 ~Â ,~ 
Â I-} 
eo 

5 10 5 10tCL 
V r 

0,33~ + t + - j.<e,Z> 1,2ta. 
0,8 t : tft'
0,4 .,
0,2 

I-- 6 f}. f}. 44 .
 ~3 t t 
o· A 

+ • ti '
O. A.l Y 
0,2 y oY  0,2 )0 ot?9 t 

o 
0,1 0,10,1f 

------.L -L0,01
I I I J ':I 10 5 10 15 

10 20 . 
I I I i 4fi, r3B 4,0 

~ 

3,0 

PHC. 5. S-3a~HcHMoC1'b cpe~ 2,0
 

HHX KBaApa1'OB rrorrepe4HWX HM

1,0 t-

Ao 
1'"rrY:T1bCOB KYMyrrH1'HBHhIX aApOHOB + •+++ 

•/4epHble KPY)f(KH/ H Bcex OC
1'aJIbHhTX 3apH)f(eHHhIX BTOPW.fHbIX o o o o o f ?. 
t.IaCnILL /CBe1'.rIblf>/ B KYMYJIH
1'HBHhIX pC- H TT -C-C1'OJIKHOBe I I 

HHHX rrpH Pp=4,2 r3B/c /a/, 5 10 lS 20 '25
 

P =10 r3B/c /6/, P_=40f3B/c /B/. -VS, f3e.
 
p TT 

2OTMeT~M, 4TO Ha6nlOAaeMbl~ POCT 3Ha4eH~1II < P.l > B KYMymH~B
H~X C06WT~RX CBR3aH, B OCHOBHOM, C KYMyn~T~BHWM~ ~APOHaM~ B 
3T~X CTonKHOBeH~RX. 3TO B~AHO ~3 puc , 5, rJ:re :lp~B-eAeHb' S-3a2 . 
B~C~MOCT~ < ~ > OTAenbHO ~nR KYMynRT~BHbIX ~ acex oc r ans aux 
4aCT~~ B KYMynRT~BHWX B3a~MOAe~CTB~HX. 

:1 PE3YnbTAT~ ~n~ KYMYnRT~BH~X A~POHOB 
~( 

TT C 40 
+ 

0,210 
0,020 + 

0,0025 
0,0008 

10/5 Ha p~c. 6 np~BeAeHa 3aB~C~MOCTb cpeAH~X MHo*eCTBeHHOCTe~ 
ch 

KYMynRT~BHbIX aAPpHOB OT MaCCbl M~weH~ M t > Xapaxr epuo AfiR 3TIIlX 
pacnpeAeneH~~ Han~4~e OAIIlHaKOBoro AnR Bcex rpynn. paCCMOTpeH
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i 
I' 

I 
H 

PHC. 6. M~h_gaBHCHMoCTH cpegHHx '" 
2,0	 \MHO:>KeCTBeHHocTe:t'I KYMYJIHTHBHblX anpo

.Il
HOB B KYMYJIHTHBHbIX pC- H 17 -~-BgaH I 

1,0 MOAeHCTBHHX npH P p = 4 , 2 r3B/c /a/, 

Pp. =fO r3B/c /6/ HP 17-=40 f3B/c /B/. 

HblX BSaltlMOAettcTBltltt "nopor-oeoro" 
2,0 ~Jl3<t><t>eKTa B pa~loHe M~h = 3..;4. C 3TVlX ( I 

Mch 1\ SHa4eHItIItI"" t Ha41t1HaeTCfl pOCT MHO- t,
si! 1,0 >KeCTBeHHocTett KYMYJ1f1TIIIBHbIX aApOHOB. 
v 

IitcCJ1eAOSaHbl ItIHKIlIOSItIBHble cnexrpu o 

KYMYJ1flT\.1BHbIX aAPOHOB AJ1fl rpynn co-
M cl1 

6blTltI1tI C paSHblM\I1 SHa4eHIIlflM\I1 t >

2,0	 
v 

3T\I1 cnexrpu , nocr poeuuue B SaBItICIIl 

MOCTItI OT KYMYJ1flTItIBHOrO 4~CJ1a ~o, 
1,0 

IIlMelOT npItl5J1~3It1TeJ1bHO 3KcnOHeH~IIl

aJ1bH~tt BItIA \11 n03TOMY 6~J11t1 annpOK

C\I1MltlpOBaH~ B~pa)/{eHlIlflMItI BItIAa_2 4 6 8
hMe 

t Ed~/dp3 .... exp(-~o/.<f3O;». 161 

n0J1Y4eHH-ble peSYJ1bTaTbJ AJ1fl < ~ 0> noxaaa-ru Ha puc . 7 OTAeJ1b

HO AJ1fl npOTOHOB \11 17 --MeSOHOB. Bf;1AHO, 4TO SHa4eHItIH <B O;> AJ1flch . 
KYMYJ1flTItIBHWX nltlOHOB npaKTIIl4eCKItI He saB~CflT OT M t , AJ1fl KYMY

J1flT\I1BH~X npOTOHOB saMeTHa TeHAeH~ltIfl K POCTY <f30> C YBeJ11114e

H\I1eM MaCCbl M\I1WeH\I1 no KpattHett Mepe AJ1fl 3Heprltltt 60J1bWItlX 4,2 r3B. 

wf? al0~? 8kOQ~t g 

ch 
r PHC. 7 • M t -gaBHCHMOCTH rrorca-: 

gaTeJIH HaKJIOHa CTPYKTypHOH 

<PYHKIJ,HH ,IJ,JIH KYMYJIHTHBHbIX nHO

HOB / CBeTJIble KPY:>KKH/ H KYMY

JIHTHBHblX npOTOHOB /qepHble ;1 
KPY:>KKH/ B pC- H 17-C-B3aHMOO'05~~ • t..:++ t.···tj C 
geHcTBHHX npH Pp =4,2 f3B/c 

O 5 o. 5 /a/, Pp = 10 f3B/c /6/ H P - = Mch	 17...	 O 5 
t	 == 40 f3B/c /B/. 

8 

.. 

3AKn04EH~E 

Ilpoaenea auanaa ocoõeuuoc t eü KYMYJ1flTItIBHbIX pc- ltI 17- C-BSa\l1

MOAettcTBltltt (npa Pp = 4,2, Pp = 10 r38/c ltI P - = 40 r38/c")17 
B SaBItIC~MOCTItI OT MItIHItIMaJ1bHOrO SHa4eHItIR Macc~ 06~eKTa, C KOTO

pblM B3altlMOAettcTByeT HaJ1eTalOlqltltt aAPOH (M~h) •.OH nOKaSaJ1: 

1 I YHItIBepCaJ1bHbltt xa~aKTep pacnpeneneuaà 41t1CJ1a KYMYJ1flTItIBHbIX 

c06blTItIIIl no BeJ11t14It1He M~ AIlfl acex paCCMOTpeHHblX rpynn BSaItlMO

AettcTBlIltt 1tI, CJ1eAOBaTeJ1bHO, HeSaBItICItIMOCTb OT nepBItI4Hott 3Heprltllll 

cpenaer'o MItIHItIMaJ1bHOrO 41t1CJ1a HYKJlOHOB ~'.ItIWeHItI, Y4aCTBYIO~ItIX B 

KYMYJ1flTItIBHOM BSaItlMOAettcTBItIItI. OHO OKaSaJ10Cb B 2 pasa 60J1bWe 

41t1CJ1a BSaItlMOAelllcTBYIO~ItIX HYKJlOHOB MItIWeHItI B " 06b14Hb1X
I I CTOJ1KHO

BeHltlflX; 
"I	 v M ch "" 2 OTCYTCTBltle CYlqeCTBeHH~X paSJ11t14\111t1 t -SaBItICItIMOCTeltl cpeA-

HItIX MHo)/{ecTBeHHocTelll ltI npOAOJ1bH~X 6~CTPOT BTOpItl4H~X Sapfl>KeH

HblX 4aCTItI~ AJlfl KYMYJ1flTItI BHblX ltI " 06bI4HbIX" CTOJ1 KHOBeHltltt; 

31 Ha6moAaeMoe OTJ11t14It1e M~h_paCnpeAeJ1eHltltt SHa4eHltltt .<li2> 

BTOpltl4HblX aapaxeuaux 4aCTItI~ AJ1fl KYMYJ1flTItIBHbIX ltI rt 0 6 bl4 HblX I I Co

6~Tltltt CBflsaHO, B OCHOBHOM, C KYMYJ1flTItIBH~MItI aAPOHaMItI; 

41 pacueru no KacKaAHolll MOAeJ1lt1, BblnOJ1HeHHble AJ1fl nepBItI4HblX 

3Heprltl~ 4 ltI 10 r3B, YAOBJ1eTBOpItlTeJ1bHO COrJ1aCYIOTCfl C peSYJ1bTa· 

TaMItI AJ1fl rt0 6 b14 Hb1X " CTOJ1KHOBeHltltt. 

Hs peSYJ1bTaTOB, OTHOCfllqltlXCfl K oc06eHHocTflM CaMItIX KYMYJ1fl 

TItIBH~X aAPOHOB,CJ1eAyeT OTMeTItITb: 

1I HaJ11t14It1e OAItIHaKOBOro AIlfl acex paCCMOTpeHHblX 3Hepr\l111l "no
por-osoro' I 3<t><t>eKTa B M ~h - pacnpeneneunax cpenaeü MHO>KeCTBeHHOC

TItI KYMYJ1flTItIBH~X aAPoHoB; 

21 HeSaBItICItIMOCTb noxaaarena HaKJlOHa ItIHKJ1IOSItIBHblX cnexrpoa 
K,YMYJ1flTItIBHbIX ru-ouoa OT MaCCbl 06~eKTa, c KOTOpblM BSaItlMOAettcT

ByeT HaJ1eTalOlqltllll aAPOH. npltl4eM 370 ItIMeeT MeCTO BO BçeM Altlana

SOHe paCCMOTpeHH~X 3Heprltltt. 

ABTOPbl õneronapua KOJ1J1eKTItIBY COTpYAHItI4eCTBa no 06pa60TKe 

CI-iItlMKOB C 2-MeTpoBott nponauoaoã KaMepbl aa nonours B paõore jIf 

06cY>KAeHltlfl. 
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Eaa1'ap U. H Ap. Pl-87-807 
AAan:H3 KYMynH1'HBHblX aAPoH-HAepHblx B3aHMop;eHcTBHH 
npa 4-40 r3B/c B 3aBHCHMOC1'H 01' MaCCbl MHIlIeHH 

IIpH nOMOIllJ:l 2-MeTpoBoH nponanoaoã xaxepsr npOaHaJIH3HpOBa
HW oco6eHHOC1'H KYMynH1'HBHb~ pC- H n-C-B3aHMOp;eHC1'BHH npH 

r3B/c B 3aBHCHMOC1'H OT MHHHPp=4,2, Pp=to f3B/c H Pn-=40 
MélTIbHOrO 3HaqeHHH t-raccst 06'beK1'a, C KOTOpblM B3aHMOp;eHc1'Bye1'. 
nane-r-aiomaã a,n;POH. H3yqeHbl MHOJKeC1'BeHHble XapaK1'epHC1'HKI1; KY
MynH1'HBHblX C1'OnKHOBeHHH, pa cnpenenenna no 6blC1'p01'aM H no
rrepevnsm HMnynbcaM B1'OPHqHblX qaCTHIJ; B HHX, HHKJII03HBHble 
cnex-rpu KYMynH1'HBHblX ap;pOHOB. 06HapYJKeH, B' qaC1'HOCTH, YHH
aepc am.asrã xaparcr ep pacnperreneaaã qHCna KYMynH1'HBHblX B3aIi
Mop;eHC1'BHH, p acnpe.nerreaaã no MHOIl<eCTBeHHOC1'H KYMynH1'HBHb~ 

ap;pOHOB. 
Pa60Ta BblITOnHeHa B Jlaõop a-ropaa BblCOKHX 3HeprHH OH5IH-. 

Ilpenpiorr 06õe.zUnleHHOrO aacrsrryra anepasrx HCCJIenOBaHHH. .uy6Ha 1987 

-. 
" 
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J 

PYKon~cb nocTyn~na B ~3AaTenbc~~~ oTAen 
12 HOR6pR 1987 rOAa. 
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IIepeBo~O.C.BHHorpaAOBoH 

Baatar Ts. et alo Pl-87-807 
Analysis of Hadron-Nuclear Interactions at 
4-40 GeV/c as a Function of Target Mass 

Special properties of cumuIative pC and n-C interacti
ons at are analysedPp=4.2, Pp=lO GeV/c and Pn-=40 GeV/c 
by means o f 2m prop ane chamber as a function of minimum VD.'

Iue of a mass of object with which an incident hadron in
teracts.Multiple characteristics of cumuIative coIIisions, 
distributions over velocities and transverse momenta o~ 

secondaries in them, as well 2S inclusive spectra of cumu
Iative hadrons are studied. Universal character of distri
butions of cumulative interactions, cumuIative hadron muI
tiplicity distributions has been discovered. 

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

Preprint of the Joint lnstitute for Nuclear Research. Dubna 1987 
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