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i Multiplicity of Secondary Particles in 
Inclusive Hadron-Nucleus Reactions 

In this paper we present the mean multiplicities of 
secondary particles produced in the interactions of had~·. 
rons with nuclei at high energies. It is shown that a simp 
le cascade model does not explain available experimental 
data alre~dy at E~30 GeV. Two possible improvements of the 
model are considered: the introduction of many-body inte-. 
ractions and taking into account the effect of decreasing 
the cross section of the interaction of leading particles 
inside the nucleus. These changes permit one to describe· 
the experimental data. 
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§I. Beeoe11ue 

B IIOCJie,I\HHe r0,I\hl Bee 60JibWHH HHTepec npHo6peTaIOT 

HCCJie,I\0BaHHH, CBH3aUHhle C a,I\p0H- H,I\epHbIMH B3aHMOJJ,eHCT

BHHMH, H H3yqeHHe CT0JIKHOBeHHH peJIHTHBHCTCKHX H,I\ep. 

3KcrrepHMeHTaJibHhie HCCJie,I\0BaHHH 3THX npoueccoB npono

,I\HTCH Ha YCK0PHTeJIHX ,D;yo/l~io 9epnyxona, liepKJIH, lipyK

xaBeHa, I(EPHa H liaTaBHH • IllupoKo u3yqa10TcH Kore

peHTHhle rrpouec-Cbl H o6~He xapaKTepHCTHKH CT0JIKH0BeHHH 

a,I\p0H0B H H,I\ep C H,I\paMH. O,I\HaKo HaH60JibWHH HHTepec 

llpHo6peTaJOT B0np0Cbl, CBH3aHHhle C qlH3HKOH 3JieMeHTapHbIX 

qacTHU H CBepxnJI0THbIX C0CT0HHHH H,I\ep. K HHM B nepnyro 

oqepe,I\b 0TH0CHTCH 0nbITbI no H3yqeHHIO B3aHMO,I\eHCTBHH 

HecTa6HJibHhIX qacTHU c HYKJI0HaMH H Ha6mo,I\eHHe H0BbIX 

3qitlieKTOB, B03HHKaJO~HX IIPH CT0JIKH0BeHHH peJIHTHBHCTCKHX 

H,I\ep /ll, 12[ KpoMe Toro, aJJ,p0H- H,I\epHbie B3aHMO,I\eHCTBHH 

B IIpHHUHile MoryT ,I\aTb YHHKaJibHYIO HHtliopMaUHIO 0 
0

Mexa

HH3Me o6pa3onai'rn» ,HaCTHU B a,I\p0H-HYKJI0HHbIX B3aHM0-

,I\CHCTBHHX. 

,D;eiiCTBHTeJibHO, HJJ,pa rrpe,I\CTaBJIHIOT co6oii CBoeo6pa3-. 

HYIO MHWeHb, C0CT0H~YIO H3 HYKJI0H0B C paccT0HHHeM Me)KJ:{y 

HHMH r"' IO - 13 
CM. B CJiyqae o6pa30BaHHH, narrpHMep, KJiac

TepoB /qiaiip6oJIOB/ a rrepB0M aKTe CT0JIKHPBeHHH aJJ,p0Ha 

C HYKJI0H0M HJJ,pa, BT0pHqHhle ~3aHMO,I\eHCTBHH ,I\aIOT HHtliop

MaUHIO 0 BpeMeHH )KH3HH _H APYI'HX xapaKTepHCTHKax KJiac -

TepoB. O,I\HaKo ,I\JIH H3BJie'leHHH 3THX ,I\aHHhIX He06XOJJ,HMO 

xopowo 3HaTb CTPYKTYPY H,I\ep H xapaKTepHCTHKH aJJ,poH

HYKJI0HHhIX B3aHMO,I\eHCTBHH IIPH t ➔ 00 •. B CBH3H C 3THM 

BCTaeT B0IIpoc 06 0IIHCaHHH a,I\p0H- H,I\epHLIX B3aHMO,I\eHCT-

BHH C HCII0Jib30BaHHCM. ,I\aHHhIX no a,I\poH-_HYKJI0HH0MY 
B3aHM0,I\eHCTBHJO •. 

EcTeCTBeHHo rrpe,I\IIOJIO)KHTb, qTo xapaKTepHoii qepToii 

aJJ,p0H-HJJ,epHhIX B3aHMO,I\eHCTBHH HBJIHCTCH BeTBH~HCH npo-
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uecc, no3TOMY qHcno qaCTHU B nocneAyIDIUHX noKone~H.IIX 

3aBHCHT OT qHcna qaCTHU B npeALIAYIUHX *, IlpHMepoM TaKoro 

paCCMOTpeHH.11 .IIBn.lleTC.11 KacKaAHa.11 MOAenb, KOTOpa.11 YAOB

neTBOPHTenbHO onHCLIBaeT 3KCnepHMeHTanbHble AaHHLie 

npH E :5 10 I'3B. B Heii Hcnonb3yIDTC.II xapaKTepHCTHKH 

aAPOH- HyKnOHHLIX B3aHMOAeiicTBHH, nonyqeHHLie B COOTBeT -

CTBYIOIUHX 3KcnepHMeHTax, npH t ➔ oo .Bee BTOpHqHLie qacTHULI. 

cqHTaIOTC.11 "cao60AHLIMH" cpa3y )Ke nocne 06pa3oaaHH.11 

B n1060M aKTe CTOnKHOBeH~.11 aApOHOB C HYKnoHaMH .IIApa. 

OTKnoHeHH.11 onLITHLIX AaHHLIX OT pacqeTOB no TaKOH npocTeii

meii MOAenH MO)KeT cny:>1CHTb yKa3aHHeM O no.11aneHHH HOBLIX 

.IIBneHHH B aAPOH-HyKnOHHLIX B3aHMOAeHCTBHHX /HanpHMep, 

4>a:iip6onoa/, xapaKTepHCTHKH _KOTOPLIX MO)KHO nonyqHTb, 

BBOAH HX B MOAenb H onHCLIBaH 3KcnepHMeHTanbHLie AaHHble. 

OcHOBHble npeAnono:>KeHHH MOAenH, nporpaMMhl pacqeTOB 

npH BLICOKHX 3HeprHHX C yqeTOM 34><i>eKTa nHAHPYIOIUeii qac

THULI onHCaHLI.paHee/ 13-15/.. 3AeCb MLI paCCMOTPHM TOnbKO 

HeKOTOpble oco6eHHOCTH pacqeTOB npH BhlCOKHX 3HeprHHX, 

CBH3aHHLie C Ha6nIOAaHHeM HOBLIX 3KCnep11MeHTanbHLIX 3aKo

HOMepHOCTeii B 4>H3HKe MHO)KeCTBeHHOro po)l{AeHHH qaCTHU 

B onbITax Ha YCKOpHTem1x Cepnyxoaa H. BaTaBHH. J::{anee 

6yAeT npoBeAeHo conocTaBneHHe pe3ynbTaTOB BhlqHcneHHH 

C HMeIOtUHMHCH AaHHLIMH; rnaBHLIM o6pa30M no cpeAHHM 

MHO)KeCTBeHHOCTHM BTOpHqHbIX qacTHU, o6pa30BaHHLIX B 

aApOH-»AepHLIX B3aHMOAeHCTBHHX /§2/. B TpeTbeM napa

rpa4Je paCCMaTpHBaIOTCH B03MO)KHLie H3MeHeHHH 
0

MOAenH AnH 

onHCaHHH 3KcnepHMeHTanbHLIX AaHHLIX. 

§2. CpeoHJIJI MHO:»eecmeeuuocmb emopu'IHblX '1acmu11 
6 aopoH- JIOepllblX 63QUMOoeiicm6UJIX 

,l::{nH MOAenHpOBaHH.11 HeynpyrHX aAPOH- aAPOHHLIX B3aHMO

AeHCTBHH Hcnonb30Banoch cao:iicTao MacmTa6Ho:ii HHaapHaHT

H0CTH no MHO)KeCTBeHHOCTH BTOpHqHblX qaCTHU, o6pa30BaH-

* AHanorHqHble nOAXOALI B HaCTOHiuee apeMJI IIIHPOKO 
HCnOnb3YIOTCH H B onHCaHHH npoueccOB CTOnKHOBeHHH 3ne
MeHTapHLIX qaCTHU, KOTOphle paccMaTpHBaIOTCH KaK CHCTe
Mhl, COCTOHIUHe, HanpHMep, H3 napTOHOB HnH KBapKOB. 
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HLIX B · aApOH-HyKnOHHLIX B3aHMOAeHCTBHHX / KNO- CKe:ii

nHHr /l6/ /. 

an 
n _i"" . + 

- ain 
tp ( :± ) /1/. 

n± 

r.n.e. n+ ". _cpeAHee qHcno BTOpH;qHLIX 3apH)KeHHhlX qacTHU, 
- I 

a11 + - .TononorHqecKHe ceqeHH.11 o6pa3~BaHHJl n+ -,qacTHU·· 

H -a in - nonHoe Heyppyroe ceqel!,_He B3aHMOAeiicTBHH aAPOHOB. 

3HepreTHqecKaJI 3aBHCHMOCTb Il± ( E)' 6panacb B BHAe: ' 

ii± ( E) = a+ b Cn s, · /2/. 

rAe s - . ;KBaApaT nonHoii 3HeprHH, CTanKHBaIOIUHXCH qacTHU 

B c.u. HHepuHH, a.= -4,02 H b =.1,99/17 /_ 

no ci>opMyne 

·X 
f tp (x) dx 

a = ox /3/ 
m 

f. t/J(x) dx 
0 . -

aLiqHcn.11nocb 3HaqeHHe x = n + / n + , rAe a - cnyqaiiHoe 

qHcno, paBH0MepHo_pacnpeAene11Ho; Ha oTpe3Ke [ 0,1 l, x m -
MaKCHManbHOe 3HaqeHHe n+ /ii+ , Ha6nIOAaeMoe Ha onLITe.' 

BcnH qHcno qacTHU OK~3LIBaJIOCb-AP06HLIM n± =xn± (E) =11i1e.11.+L\, 
TO C ~epo~THOCTblO 'L\ npHHHManOCb ~ =nueJJ. + I 'H ,c ~~po

JlTHOCTblO .1 - L\ - n = nueJJ •• C1JHTanoch, qTo Ka)KALIH ·HyKnoH 

B KOHeqHOM COCTOJIHHH C aepOJITHOCTblO 0,5 JIBnJleTCJI npo:

TOHOM, a Ka~Liii 11 -Me30H c aepo.11THOCTbIO I/'a' .: 11°, ;+ 
HnH 11 - • 

Hcnonb30BaHHe pacnpeAeneHHH no ,MHO)KeCTBeHHOCTH, 

JIBHO He 3aBHCJIIUHX OT nepauqHOH 3HeprHH, JIBnJleTCJI cy

JUeCTBeHHLIM nyHKT~M pacqeTa, TaK KaK BHYTPH JIAPa MOryT 

p0:>KAaTbCJI qaCTHUbl ·c• caMLIMH . pa3nHqHLIMH ', 3~eprHJIMH. 

Yrnoaoe '. pacnpeAeneHHe ynpyro pacceJIHHLIX. qaCTHU 

pacc<iHTLIBanoc_b no cpop~yne ' ' ' ' 

da ( s, t) 

d l i I 
da(s;t==O) 

11 ii 
e-{3(s)Jtl 

·- .···, ·' 
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fJ(s) =fJ
0
+2afns, 

t.:r, -/4/ 

r.n;e - t = 2p: ( I - cos 0 c) · - _ KBa.n;pa T nepe,n;,HHJro BMnynLca 

B/I'3B/c/-2 ,fJ0=8,3±1,3,a=0,28±0,13 18
• 

OcTanLHLie oco6eHHOCTH pac'leTa /y'leT 34><l>eKTa nu.n;u

PYIOllleii 'laCTHULI, P03LirpLIW yrnoB B 3Hepruii 'laCTHU HT .,n;./ 

6LinB TaKBMB )Ke~ KaK B pa60Taxl13 - 15t - _ 
Ha puc~ 1 noKa3aHLI 3HepreTH'leCKBe 3aBBCHMOCTB cpe.n;

Hero _'IHCna pemiTBBBCTOKHX ( s) H HepemITBBBCTCKBX / g H 

h / 'laCTBU /cTaH,n;apTHOe onpe.n;eneHue s, g H h -qacTBU 

,n;aHo B pa6oTe /l9 / /. BH.n;Ho, 'ITO MO,n;enL He OilBCLIBaeT 

Ha6n10.n;aeMy10 Ha OilLITe 3aBBCBMOCTL MHO)KeCTBeHHOCTB 

pemITBBBCTCKBX,; 'laCTBU y)Ke npB 3HeprBJIX E nop.11,D;Ka He -

CKOilLKBX .n;ecJITKOB I'3B. AHanorB'IHLIH BLIBO,D; 6Lin nony11eH 

B .n;pyrux pa6oTaxl20 - 22< r.n;e paccMaTpHBanucL ynpo°}eH

HLie BapuaHTLI KacKa.n;Hoii Mo,n;enu, a TaK)Ke B / 14/ .n;n.111r - + 2 C
B3aBMo,n;eiicTBBii / puc. 2/. B nocne,n;HeM cnyqae OTKnoHeHHJI 

pac'leTa OT OilLITa 6LIJIB oco6eHHO CyllleCTBeHHLI npH 60JIL

WBX MHO)KeCTBeHHOCTJIX BTOPB'IHLIX 'laCTBU / / D± <. ii ± /' 

T.e. Tor.n;a, Kor.n;a KacKa,D; BHYTPI!_ Jl,IJ;l!a CBJILHO pa3BHT. qTO 

KacaeTc.11 BenB'IHH p.l , 01/2s , Ng , N h / puc. 3,4/, TO, KaK 

6y,n;eT noKa3aHo .n;anee, ux. 3Ha:'{eHBJI cna6o 3aBHCJIT OT pac-
• u 

CMOTpeHHLIX npe,n;nOJIO)KeHBB O .n;eTaJIJIX MexaHH3Ma a.n;poH-

Jl,D;epHoro B3aBMO.n;eiicTBBJI. 

Ba)KHO no,n;qepKHYTL, 'ITO Bapuauueii BXO,IJ;HLIX ,n;aHHLIX 

. B npe,n;eJiaX 3KCnepBMeHTanLHLIX OWB60K He y,n;aeTCJI cyuteCT

BeHHO npu6JIB3HTL pacC'IHTaHHLie BeJIH'IBHLI K OilLITHLIM. 

§3. Bo3MOJICHble ycoeepweuc111eoeauu11 MOOeAu 

KaK B3BeCTHO, 'laCTBULI B 3JieMeHTapHLIX B3aBMO,n;eiicT

BBJIX npB BLICOKBX 3Hepru.11x, KaK npaBBJIO, B na6opaTOpHoii 

CBCTeMe KOOp,D;HHaT BLIJieTalOT no.n; MaJILIMB yrnaMB. Y)Ke 

OTMe'laJIOCL /cM., Hanp./ 23 - 25 1 /, 'ITO B 3TOM cnyqae B03-

MO)KHLI TaKHe npoueccLI, Kor.n;a HeCKOJILKO qacTBU, 06pa3y

lOfUBXCJI Ha npe,D;LI,IJ;Yllleii CTa,D;HH KaCKa,n;a, norJIOlllalOTCJI o.n;

HBM HYKJIOHOM .11.n;pa. YqeT MHOrO'laCTB'IHLIX B3aHMO,n;eiiCTBBii 

/MB/' O'leBB,IJ;HO, yMeHLWaeT 'IBCJIO BHYTPBJI,D;epHLIX. TaK KaK 
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Puc. 1. 3nep2e111u<1ec1<a11 3aeucuMoc111b cpeonezo <1ucAa_ s, 
g u h - 'lUCTflUij, o6pa3oeaHHblX eo 63UUMOOeiicmeUJIX HYKAO

H06 C JIOpaMU 3MYAbCUU. 0 _. 3KCnepuMeHT/ICl/lbHble eeAU'lU
Hbl /6-10, 13/ • e U )I. - COOT!l6e1/ICT/18eHHO pac'leT/IHble 31lU'le
HWI, noAy<1eHHb1e no 06b1<1uoii 1<ac1<aonoii MooeAu u· c y<1e1110M 
MH020'lUCT/IU'lHblX 63UUMOOeiicmeuii. 
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cpe.I(H BTOpHqHLIX qacTHU 6onLWYIO qaciL COCTaBnHIOT IlHOHLI, 

TO xapaI<TepHCTIIKH qacTHU H3 MB ,I(OJDKHLI 6LITL 6nH3KH 

K rr-N -B3aHMo.neiicTBIIHM /npH paBHLIX 3HeprHHX B cu_cTeMe 

ue11Tpa Mace/ * . 
B paccMaTpHBaeMOH MO,I(enH C yqeTOM MHOroqacTHqHLIX 

B3aHMO,I(eHCTBHH BLJqHcnHnacL .nnHHa npo6era qacTHU, po:>K

.neHHLIX Ha npe.I(LI.I(YI.I\eH CTa,I(HH KaCKa,I(a. qaCTHULI, nonaBWHe 

B 0.I(HH H TOT :>Ke HyKnOH H.I(pa, o6pa30BLIBanH MB/24~ IIpo

n;eHTHLIH COCTaB .I(Byx-, Tpex- ,H T.,I(.-:-qaCTHqHLIX B3aHMo

.neiiCTBHH cna6o 3aBHCHT OT 3HeprHH H .nnH E = 200 T3B 
H H.I(pa C A= 70 COCTaBnHeT 10<1/o, 13,5<1/o, 7<1/o, 4<1/o COOTBeTCT

BeHHO. B3aHMO,I(eHCTBHH B H.I(pe C qucnoM qaCTHU B HaqanL

HOM cocTOHHHH 6onLwe qeThlpex cocTaBnHIOT 5,So/o. 
XapaKTepHCTHKH BTOpHqHLIX qacTHU H3 MHOroqacTHqHLIX 

B3aHMo.neiicTBHii /yrnoBLie H :mepreTHqecKHe/ BHaqane 

nonaranHCL TaKHMH. :>Ke, KaK H B rr-N -B3aHMO,I(eHCTBHH, 

3aTeM BapLHPOBanHCL .nm1 cornacoBaHHH pacqeTHOH MHO- . 

:>KeCTBeHHOCTH C 3KcnepHMeHTOM. 

KaK BH.I(HO H3 puc. 1, TaKHM nyTeM y.naeTCJI cornacoBa.TL 

pacqeTHYIO 3aBHCHM0CTL C OilhlTOM. O.nHaKO npH 3TOM npu

XO.I(HTCH npe.I(IlOilO:>KHTh CBOHCTBa MB, HeCKOilLKO OTnHqHLie 

OT Toro, qTo HMeeT MeCTO ,I(IlH 17- N -B3aHMO,I(eHCTBHH npH 

COOTBeTCTBeHHO paBHLIX 3HeprHHX B°CHCTeMe n;eHTpa Mace 

/ CM. puc. 5,6/. 3To, B03MO:>KHo, CBHJJ.eTenLCTByeT B nonL3Y 

Toro, qTo BTOpHqHLie qacTHULI H3 o6naCTH $parMeHTaD;HH 

HaneTaIOI.I\ero a.npo11a B3aHMO,I(eHCTBYJOT C HYKilOHaMH H.npa 

C MeHLWHM ceqeHHeM, qeM "CB060.I(HLie" / 27 / • 

YMeHLWeHHe qucna BTOpHqHLIX penHTHBHCTCKHX qacTHU 

B a.npoH- H,l\epHLIX B3aHMO,I(eHCTBHHX MO:>KHO TaIOKe nonyqHTL, 

ecnH npe.nnono:>KHTL, qTo H.I(po o6na.naeT 6onLwoii npo3paq

HOCTLIO .I(IlH "6LICTpLix" qacTHU, po:>K.I(eHHLIX B nepBOM a.npoH

HyKnOHHOM B3aHMO,I(eHCTBHH/ 2s/. B IlOilL3Y TaKoro npe.nno

·no:>KeHHH, B qacTHOCTH, CBH.I(eTenLCTByeT TOT <liaKT, qTo 

pacnpe.neneHHH no 6LICTPOTaM y HnH A = en tg 0 . qacTHU H3 

a.npon-a,l\pOHHLIX H a.np_oH- H,l\epHLIX peaKD;HH COBila,I(aIOT B 

* Mo:>KHo OTMeTHTL, qTo KacKa,I(HaH MO.I(enL C yqeTOM 
MHoroqacTuq~Lix B3aHMo.neiicTBHii conH:>KaeTcH c Mo.nenLIO 
"Tpy6KH" 1261 , r.ne npe.nnonaraeTcH, qTo nepBHqHLiii a.npoH 
B3aHMO.I(eiiCTByeT C "Tpy6Koii" H.I(epuoro Bel.I\eCTBa, pac

nono:>KeHHOro Ha IlYTH ero ,I(BH:>KeHHH. 
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euii npu 3Hepzu11x 7 T3B I 29/( b) u 40 T3B /30 / (.c) • w .......... ________________ _ 
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Puc. 6. Yz.11oeble pacnpeoe.11eHUJ1 <1acmu11 U3 MB. 06o3Ha<1e-
HUJ1 me xe, <11110 u Ha puc. 5. · 
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o6nacTB 4>parMeHTauuu HaneTaroiuero a,npoHa A<>.. o, ,D;aHHble 
no ~- 12c· B TT- p-B_3aBMO,neiiCTBB.HM c :mepr:eeii 40 I'3B npu-. 
Be,neHbl Ha puc •. 7. 3Ha'leHBe A 0 B cny11ae B3aBMO,neHCTBB.H 
npOTOHOB C 3Heprueii 200 I'3B C .H,npaMH 3MYJihCHH: nony:. 
11eHHoe B onblT_e Ha ycKopHTene B liaTaBHH, paBHo >,. "'_'J!l-O/ 
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Puc. 7. 3KcnepuMeH111aAbHb1e pacnpeoeA_eHUJI I r,
1
- keaHmoe 

no 6blC111P0111aM 6 rr-p U rr-llt- 63QUMOOei1c1116UJIX. 3 • • 

Ilo KaCKa,nHOH MO,nenH 6blJIH paCC'IHTaHbl cpe,nHHe MHo
:>KeCTBeHHOCTH pen.HTHBHCTCKHX qacTHU N; B cny11ae CTOilK
HOBeHHH npoTOHOB C 3Heprueii 200 I'3B C .H,npaMH 3MYilbCHH 
npH . pa3nH'IHblX 3Ha.11eHH.HX A 0~ - 2 H HyneBLIX ce11eHH.HX 
B3aHMO,neiiCTBH.H 'laCTHU, PO:>KAeHHblX ~+A< AO. OKa3a.IWCb, 
'ITO ,nn.H Ao=-2 pac11eTHble 3Ha'leHH.H.Ns MeHbWe 3KCnepu
MeHTanbHblX Ha SO'fo. Hanpilidep, BO B3auMo.neiicTBHH npo
TOHOB C .H,npaMH 3MYilb<?HH npH _ ~HeprHH 2O9i I'3B cpe,nuee 
qecno penHTHBHCTCKHX 11acTHU Ns=l2,9±O,2 lO~ a B pac-
11eTe ·. N: = 8. CornacoaaTL 3KcnepHMeHTam.uyro cpe,nu1010 
MHO:>KCCTBeHHOCTL C pac11eTHOH y,naeTC.11. Tor.na, Kor,na npe,n
nonaraeTC.H, ·qTo H3 .H,npa 6e3 B3_aHM:t>,neiicTBH.H BL1neTa10T 

12 

TOilbKO nu,nepy10iuue 11acTHUbl *, B 3TOM cny11ae paCCMOT
peHHa.l'l MO,nenb BHYTPHH,nepHoro KacKa,na npHBO,IJ;HT, B 11acT -
HOCTH, K ManoMy pa3nH'IHIO K03cl>4>HD;BeHTOB HeynpyroCTH 
,nn.H a,npoH-a,npOHHblX H a,npoH-.H,nepHblX CTOilKHOBeHHH,H K 
cna6oii 3aBHCH~OCTH BX OT aTOMHOro HOMepa .H,npa MHWeHH. 

B 3aKn1011euue npuae,neM pe3ynLTaTbl, nony11eHHble B 
,naHHoii pa6oTe. 

1. Cpe,nH.H.H MHO:>KeCTBeHHOCTh pen.HTHBHCTCKHX 'laCTHU 
B a,npoH-.H,nepHblX CTOilKHOBeHH.HX B npocTenweii KaCKa,nHOH 
MO,nenH, paccMOTpeHHOH B HaCTO.HIUeii pa6oTe, npeBblWaeT 
3KCnepHMeHTanLHOC 3Ha11euue Y:>Ke npH 3HeprH.HX E > 
> 30 I'3B. HanpHMep, ,nn.H B3aHMo,neiicTBHH npoTOHOB c 3Hep-

, -+ 
rieii E =200 I'3B C .H,npaMH 3MYilhCHH pac11eT ,naeT N- = 

, -+ s 
=21±1, 3KCnepHMeHT - N;=l2,9±O,2 /puc. 1/. 

2. Y11eT MHOro11aCTH'IHblX B3aHMo,neiiCTBHH BHYTPH .H,npa, 
Kor.na HeCKOilbKO BTOPH'IHblX 11aCTHU O,IJ;HOBPCMCHHO CTan
KHBaIOTC.H C O,IJ;HHM H3 HyKnOHOB .H,npa, n03BOn.HeT onucaTb 
3KCnepHMeH-TanbHble ,naHHble / puc. 1/. O,nHaKO xapaKTepuc_ -
THKH 'laCTHU H3 HeynpyrHX MH~ro11aCTH'IHblX B3aHMo,neiicT
BHH OKa3anHCb OTilH'IHblMH OT xapaKTepnCTHK 3neMeHTapHblX 
B3aHMO,neiiCTBHH / puc. 5, 6/ npH O,IJ;HHaKOBblX 3HeprH.HX B 
CHCTeMe n;eHTpa Mace. 

3. ,D,pyroii B03MO:>KHOCTbIO, npHBO.IJ;.HIUCH K yMeHbWCHHIO. 
cpe,nHeii MHO:>KCCTBeHHOCTH BTOpll'IHblX qaCTHU, Bbl'IHCneHHblX 
no KacKa,nHoii M<>.neJlH, MO)KeT 6LITL npe,nnono:>KeHne o cna-
6oM B3aHMO,neiicTBllll 6blCTpbIX 11aCTHU BHYTPH .H,npa. Pe3ynL
TaTbl pac11eTa coana,na10T c 3KcnepuMeHTOM B cny11ae, Kor,na 
TOilbKO nu,nupyIOIUHe 11acTHUbl BblneTaIOT B3 .H,npa 6e3 B3aHMO
,neiiCTBH.H. 

TaKHM o6pa30M, pe3ynLTaTbl ,naHHOH pa60Tbl noKa3blBa
lOT, 'ITO Kacica,nua.H MO,nenh C y11eTOM MHOro11acTH'IHblX B3a
HMO,neiiCTBHH HnH "cna6oro" B3aBMO,neiiCTBH.H nu,nupyIO~X 
11aCTHU C HYKilOHaMH R,npa MO)KeT onuca Th ,naHHble IIO N ± 
B WHPOKOM HHTepaane 3Hepruii. 

Mbl 6naroAaPHLI B.C.Myp3HHY · H · JI.H. CapL111eaoii 3a 
none3Hble o6cy:>K.IJ;emi.i. 

* Jlu,nupyroiuax 11acTun;a B 3Toii MO,nenu .HBn.HeTc.H caMoii 
3HeprH'IHOH cpe,nu BTOPH'IHblX qaCTBD;. 
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