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MexaHR3M BHYTP~epHHX KaC~OB, Kor~a B3BRMo~eftcTBHe HaneT~ei1 

llaCTHini (wm: R,DJ>a) C 1I,Iij)OM-Mllil!9Hl>IO paCCI~TPKBaiOT KaK B9TBJ'IIltYllC.fl IIOCJie

~OBaTenbHOCTb ynpyrHX H HeyiipyrHX B3aHMO~e«CTBHA po~aD~HXC.fl H pac

C9HBM~HXCH llaCTmt, xopomo 06oHCHffiOIIIHA 3KCnepHM9HT B 06JiaCTH 

T ~ IO rsB, IIpHBO~HT K npoTHBope"tl:HHM c OllbiTOM npH 60JibillHX 3HeprHHXX • 

ConocTaBJieHHe pac"tl:eTHMX H sKcnepHMeHTaJibHNX AaHHNX nosBOJIHeT c~eJiaTb 

Bb!BOA 0 TOMl "tl:TO TeopeTH"tl:9CKHM KaCKa~ HBJIH9TCH CJ!HmKOM pa3B9TBJI9HHblM 
( "Mo~HhlM") I 1 • 2/. TaKoil lite mmo~ CJie,llyeT H3 llllipoKo o6c~eilcR 
B TIOCJI9AHee BpeMH "MO~eJlli KaCKaAa JIHAepa" / 3•4/, B KOTOpoti 11 BOJI9BbiM 

o6pasoM" sanpe~aiOTCH BHYTPHH~epHhle CTOJIKHOBeHHH scex "tl:aCTHU,KpoMe 

JIHAHPyiO~ero HyKJIOHa, a CTOJIKHOB9HHH TIOCJieAHero C HYKJIOHaMH HApa pac

CMaTpHBaiOTCH KaK B3aHMOAeAcTBHH CBo6o~ "tl:aCTHllxx. Pacc"tl:HTaHHble c 

noMO~bD TaKo« "yce"tl:eHHo« KaCKaAHOti MOAeJIH" MHOllteCTB9Hii.OCTb, yrJioshle 

pacnpeAeJieHHH, KoppeJIHllHOHHble XapaKTepHCTHKH s- H g - "tl:aCTHU OKa-

3hiBaiOTCH AOBOJ!bHO 6JIH3KHMH K 3KCnepHM9HTaJibHbiM. 

BosHHKaeT Bonpoc, KaKHe ¢HsH"tl:eCKHe IIpH"tl:HHhl MoryT npHBOAHTb K 

JM9HbmeHHIO pasBeTBJieHHOCTH BHYTPHH~epHoro KaCKaAa npH o"tl:eHb BhiCOKHX 
3HeprHHX? 

X 

XX 

3A9Cb H B93A9 HHJ!te T - KHH9TH"tl:9CKaH 3HeprHH HaJI9TaiO~e« "tl:aCTHUbl 
B Jia6opaTopHOti CHCTeMe KOOp~HHaT, ~ - KHH9TH"tl:9CKaH 3HeprHH 
KaCKaAHO« "tl:aCTHllhl. 

~H~eKCaMH s , g H b ~aJiee 6y~T OTMe"tl:aTbCH B9JIH"tl:HHhl, 
OTHOC~9CH COOTB9TCTB9HHO K "tl:aCTHllaM C TOHKHMH, cepb!MH H -qepHbiMH 
¢QT03MYJibCHOHHblMH CJI9~aMH. ~H~9KCOM h 6y~eM OTMe"tl:aTb CYMMapHble 
~aHHble ~H g - H b - "tl:aCTHll. 

B CTaH~apTHo« KaCKa~Ho« MO~e.JIH qacTb BHyTpHH~epHbiX CTOJIKHOB9HHA 
sanpe~eHa npHHllHTIOM ~ay.JIH, TI03TOMY s¢¢eKTHBHOe C9"tl:9HH9 B3aHMO
~eACTBH« KaCKa~HblX qacTHll B H~pe 3aM9THO M9Hbme C9"tl:9HHH B3aHMO
~eACTBHH CB060~Hb!X aAPOHOB. 
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O~Hotl H3 TaKHX npH~HH Morna 6~ 6~Tb pe3Koe YMeHbilleHHe ce~eHHH 

B3aHMO~eHCTBHR ~aCTHU, KOTOp~e npeTepnenH BHyTpHR,epHOe CTOnKHOBeHHe 

M e~e He ycneRH BOCCT8HOBHTb CBOe ~pOHHOe none/~ • TaKOe noBe~eHHe 
~aCTHU (B TOM ~HCRe H nH~~py~~ero HYKROH8) no~CK83~BaeTCR napTOHHO

KBapKOB~ MO~eRRMH, O~HaKO B noRHOH Mepe OHO ~OR~HO npORBnRTbCR RHillb 

npH o~eHb B~COKMX 3HeprHRX. KaK nOK83aHO B/6/, B~BO~~ pa60T~/b/ 0 

TOM, ~TO 3TOT 3~eKT ~e 3aMeTeH B 3KCnepMMeHTe, HeRb3R C~HT8Tb o6oc
HOB8HH~. 

,1.\pyrotl npH~MHotl YMeHbilleHHR pa3BeTsneHHOCTI1 KacK~Horo ",n;epeBa" 

RBnR~TCR MHOro~aCTM~H~e B3aHMOJJ;eHCTBHR, Kor,n;a C BHYT~HRJJ;epH~ HyK

ROHOM CTaJIKHBMTeR epa3y HeCKORbKO KacKan;~ ~aeTHU/ I. llocne~oBaTenb
H~tl ~eT T8KHX B3811MO~eHCTBI1H o~eHb CRO~eH TeXHH~eCKH 11, KpOMe TOre, 

3aBHeHT OT pR~a Hei13BeeT~ BeR~HH - BepORTHOCTeH B3811MO)l;eHCTBHR, 

MHo~ecTBeHHOCTH pmtt.n;a10111HXeR ~acTHU H T.,n;. B B~nonHeH~x ,n;o HacTo~e

ro BpeMeHH pac~eTaX 3TH BeRH~M~ paecMaTpHBa.JII1eb KaK no~rOHO~~e na

paMeTp~, onpe~e.JIRe~e H3 npe~nORO~eHHR, ~TO paCXOliUI,eHMe KaCK~HOH 

MonenH e on~TOM UeRHKOM o6yCROBneHO MHOrO~aCTH~~H B3aHMO~eHCTBHR
MHX • 

Mo~HO nOR~HTb onpe~eReHH~ OUeHKY BKR~a MHOr0~8CTI1q~ B3811-

MO)l;eHeTBHH B pa3BI1TI1e BHYTPHR,n;epHoro KacK~a, ecn11 3aMeTHTb, qTQ npM 

HeynpyroM CTORKHOBeHI111 B~eOK03HepreTI1qeCKMX ~pOHOB B Cl1eTeMe UeHTpa 

Macc,KpoMe pe3KO B~eneH~ no sHepr1111, o6oeo6neHH~ RI1~11PY1011111X qac

TI1U, o6pa3y~TCR ~Ba npOTHBOnORO~Hb HanpaBReH~X (B.ei1CTeMe UeHTpa 

Mace\ Y3KO KORRHMHpOBaH~ n~Ka, BHYTPH KOTOp~ B3aHMO~eHCTBI1e Ha

CTOJibKO BeJIMKO , qTQ B TeqeHMe HeKOTOporo BpeMeHI1 ("BpeMR cpopMHpOB8-

HI1R") 11X MO~HO paceMaTpHB8Tb KaK e)l;HH~e o6pa30BaHI1R - MHOrOKBapKOB~e 

ei1CTe~ - qaHp6~ • BHyTpH RJJ;pa (T.e. B Jia6opaTOpHOH eHCTeMe KOOp

JJ;11HaT) O~Ha M3 T8KHX eHeTeM epa3y ~e pacn~aeTCR, o6pa3yR BHeillHHH 

~11~3H~H KOHYC qaeTHU; BpeMR ~113HI1 ~pyroA el1eTe~ 6Jiaro~apR 3~eK

TY peJIRTI1BI1CTCKOrO e~aTHR BpeMeHH, Ha060pOT, B03p8CT8eT H npel!UI,e, qeM 

pacnaCTbCR, OH8 MO~eT ycneTb npoB3811MO~eHCTBOBaTb C O~HI1M HJII1 C He

eKOJibKHMH BHYTPI1R,n;ep~H HYKJIOHaMH. MHoro~acTI1~Hoe B3811MO~eAcTBHe B 

3TOM eJI~ae eTBHOBHTCR 06~~ ~ByxqaeTI1~H~ CTOJIKHOBeHI1eM qacTH~

qaHp60Jia C HYKnOHOM, 3~eKTI1BHOe ee~eHI1e KOTOporo MO~HO OUeHI1B8Tb e 

nOMO~bD peRRTHBHeTCKOrO o6o6~eHMR TeOpHH fJiay6epa/9/XX. 

X B o63ope/8/ OTMe~eHO, ttTO MO~eRb MHOroqacT~~ B3aHMO)l;eHCTBI1« 
np11MeHHMa, ecn11 BTOp11tt~e ttaCTI1~ BO BHYTPHR,n;epHoM ~poH-HyKnoHHOM 
CTOJIKHOBeHI111 BaJieTaDT CTporo 113 OJJ;HOH TOttKI1. B ,n;eHCTBHTeRbHOCTI1 
TaKara yCJIOBI1R H6T,XOTH era MO~HO BBeCTI1 ~OnOJIHI1TeJibHO B UeJIHX 
ynpo~eHMH MaTeMaT~ecKHX pacqeToB. Ha pe3yJibTBTax KacK~~ BaqHe
neHMA TaKoe ynpo~eHHe eKa3aBaeTCR cna6o. 

XX B o6~eM CJI~ae, Kor~a C HyKJIOHOM eTaJIK11BMTCR HeCKOJibKO qaCT11U e 
np0113BOJib~l1 (He KOJIJIHHeap~11) HanpaBJieHHRMH MMnyJibeOB, O~H0-
3HaqHoro nOHRTI1H "cetteHHe B3aHMOJJ;etlCTBI1R" BBeCTH H6Jib3H:BMeCTO 
3TOrO CJie~eT HCnOJib30B8Tb "BepORTHOCTb B3aHMOA6~CTBHR"/I0/. 
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KaqecTBeHHO KapTHHa BHYTPHRJJ;epHoro KaeK~a c ~aeTHeM ~p60JIOB 

BarJIRn;I1T cJie~~HM o6pa3oM. llpH He6oJibillHX 3HeprMRX T ponb ~p6onoB 
HrpMT o6aqH~e Me30~e H 6apHOH~e pe30H8HC~, 60Jibilli1HeTBO 113 KOTOp~ 

pacn~aeTCH Ha n-Me3o~, He yeneB npOB38HMO~eAeTBOBaTb HH e O~HMM 

113 HYKROHOB R)l;pa. BJIMRHHe 3TI1X pe30HaHeOB Ha XapaKTepHeTHKH a,n;poH

Rn;epHoro B38HMO~eAeTBHH npORBnReTCR nHillb npH BeebMa enenH¢HtteCKHX 

yCJIOBMRX - HanpHMep, npH H3~eHHH B~eTa 6~eTp~X npOTOHOB B 3~Hn~ 

nonye¢epy/II/. C yBeJIHqeHI1eM 3HeprMH T B03paeTanT Maeea w8Hp6onoB H 

BepoRTHOCTb 11X B3811MO)l;eHeTBHR BHYTPH H~pa, MX BKJI~ Ha~HHaeT 38MeTHO 

eKa3~B8TbeH n~e H8 epe~HHX XapaKTepHCTHKaX ~pOH-RJJ;epHoro B3ai1MO~eA

eTBI1R. HaKoHeu, npH 3Hepr11RX T ~ IO rsB TRJKeJI~e MHOrOKBapKOBble ~p-

6oJI~ eTaHOBRTeR onpenenH~~I1MH, e~eeTBeHHO yMeHbillaR ~Keno He3aBHCH

~ eTOJIKHOBeHMH KaeK~Hb~ qaeTMU. 

)J.rrR Taro ~T06~ np116JIH311Tb yeJIOBHR KaeKa}J,H~X pae~eTOB K MOAeRH, 

o6eyl!UI,8BilleHeR B pa60Tax/3,4/, Mbl 6yneM paeeMaTpHB8Tb RAPO-MHilleHb KaK 

HerrpepHBHYD cpeny e AH~3Hb!M (Bync-CaKCOHOBeKHM) paenpeneneHMeM 

nnoTHoeTH. B 3TOM en~ae,rrpRpaBHRB K Hyn~ cetteHMH H~epHbiX B3aHMo~etl

eTBHA wanp60JIOB H o6pa3yn~HXeR npM MX pacna~e BbleOK03HepreTH~eeKHX 

Me30HOB (npH g-> To"' 5-IQ fsB), noR~HM MO~eRb, KOTOpaR OTRH~aeTCR 
OT paeeMoTpeHHOM B pa60T8X/3•4/ RHinb ~OnORHI1TeJibHblM ~eTOM BHyTp11-

Rnep~ B38HMOnetleTBMH HyKJIOHOB OTAB~H, 06pa3yn~HXeH npH eTOJIKHOBe

HMRX JI11AHpyn~ero HYKJIOH8 C HyKJIOHaMH H~pa, M BKJI8Jl,OM :Jr- N B38HMO

nei.leTBI1H C 3HePrHRMH J' T;, X • 
/3 4/ 

COOTBeTeTB~~He nonpaBKH K pace~HT8HH~ B pa6oTaX ' XapaKTe-

pHeTHKaM s- 11 g - ~aeTI1U HeBeJIMKH npH T > roo rsB (eM. pHc. I H 2)' 

O~H8KO OHM CT8HOBRTeH BeebMa e~eCTB6HHblMH B 06JI8CTH MeHbini1X 3Hep

rMA. TaK, eenH npH T=200 rsB yBen~eHHe ~Rena s -~aeTHU, poliUI,M~I1X

eH B eTORKHOBeHHHX npOTOHOB e nerKHMM H TH~eJI~H H~paMH ¢oT03MYJibCHH, 

eoeTaBJIReT npH6JIH3HTeJibHO b H Ib~. TO npH T=70 rsB 3TO yBeJII1~eHHe 

paBHo ~e IO H 4b%. K oeo6eHHO 3aMeTHb~ paexo~neHHRM e 3Kcnep11MeHTOM, 

B TOM ~HeRe H B o6naeTH T»l00 fsB, MOneJib KaeK~a JIH~epa np11BOJJ;11T 

MR b -~aeTHll, po~~a~~11XeR np11 B3ai1MO~eAcTBHHX c T~en~ R~paMH. B 

3TOM eJI~ae MO)l;eJib He BoenpOH3BO)l;HT OeHOBHOrO 3KenepHMeHTaJibHOrO ¢8K
Ta - npaKTI1qeeKI1 nOeTORHHOe,He 38BI1eR~ee OT nepB11~HOH 3Heprl111 3H8tte

HHe MHO~eeTBeHHOeTI1 HI13K03HepreTI1tteeKI1X ttaCT11U np11 3HeprHRX T ~ IO rsB 

(p11e.l). PactteTHaH MHo~eeTBeHHOeTb noeTI1raeT Hac~eHHR JI11Inb np11 

T »roo rsB. 

X CorJiacl1e e on~TOM KaeK~Horo MeXaHH3M8 B o6naCTH T .( IO rsB yKas~
BaeT H8 TO, qTo 3TH B3aHMOneACTBI1H npoHeXOAflT 06~~ o6p830M, 
TI03TOMY HX eJienyeT np11HHM8Tb BO BHI1M8HI1e np11 B~I1CJieH11RX. 
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PHc. I. Cpe,n;Hee qHcJio s- , g- H h - qacTHU, pollt,ll,aiOI!1HXC.R 

B HeynpyroM CTOJIKHOBeHHH npOTOHa C JiePKHM ( LEm 

H T~eJihlM ( HEm ) .R,IJ;paMH ~OT03MYJibCHH npH sHeprHH T. 

KpHB~e - MOHTe-KapnoscKH~ pacqeT KacKa,n;a 6ea yqeTa 

.R,IJ;epHHX B3aHMO)l;e~CTBH~ ~GnOB H KaCKa)l;HHX Me30HOB 

c sHeprH.RMH ,-< ~ . CTaTHCT~eCKHe norpemHOCTH 

pacqeTa - 3%. 3HaqKaMH • , o , • HaHeceHH aKcnepH
MeHTaJibHHe 3HaqeHH.R MHOllteCTBeHHOCTH s- , g- H h

qacTHU. (BH6JIHOrpa~HIO 3KCnepHMeHTaJibH~ pa60T CM. 
B o6aopax112 • 131). 

~ 32 ~ 
s LEm 5 . 

60 

HEm 

PHc. 2. Pacnpe,n;eJieHHe MHollteCTBeHHOCTH cephrx cJie,n;os npH He

ynpyrHx CTOJIKHOBeHH.RX npOTOHOB C JiePKHMH H T~eJI~MH 

.R,n;paMH ~OT03MYJibCHH npH T=200 raB. CnJIOf!IHb!e PHCTO

rpaMMhl - Ham pacqeT 6ea yqeTa saaHMo,n;e~CTBHM WaRP6o
JIOB B .R,n;pe. CTaTHCTHqecKa.R norpemHoCTb oKono 3%. 
TiyHKTHp-pacqeT no Mo,n;eJIH KacKa~a JIH,n;epa/4/. ToqKH -
3KcnepHMeHTaJibHb!e )l;aHHHe/14,15/. 
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TaKHM o6pa30M, K3 8HaJIH3a KaCKa)l;a JIH,IJ;epa B paMKaX MOHTe-KapliOBC

KO~ TeopHH BHyTpH.R,IJ;ep~ KaCKa,IJ;OB CJie,n;yeT
3 

qTo eCJIK He ITOHb30BaTbC.R 
npH6JIHllteHHHM aHaJIKT~eCKHM MeTO)l;OM pa60T/ • 4/, yqeCTb OC068HHOCTH 

HH3KOSHapreTH~eCKnX B3aHMO~e~CTBK~ qaCTKU B .R,IJ;paX K npKMeHKTb 60Jiee 

,n;eTaJibHOe MOfteJIKpOBaHHe B~COK03HepreTHqeCKHXX- N K N- N B3aHMO
,n;eltCTBKit/I6/, TO B UeJIOM COPJiaCHe C O!l91TOM OKa3~Ba9TC.R He CTOJib XO
pomHM, KaK 3TO ITOJiyqeHO B pa60Tax/3 , 41. 

Ha OCHOBe KHHeMaTHqecKHX C006pallteHHM, CJie)J;YlOII1HX H3 OUeHOK cpe,n;

Hero yrJia BhlJ!eTa pOllt,ll,aiOI!1HXC.R Me30HOB H Bp~MeHH npoJieTa KMH Cpe)l;H9PO 

Me~yKJIOHHOPO paCCTO.RHH.R B .R,IJ;pe, MOlltHO cqHTaTb, qTO ~aKpdonH o6paay

IOTC.R B HeynpyrHX CTOJIKHOBeHH.RX KaCKa)l;H~ qacTHU C 3HepPH.RMK ~>5 + 
IO rsB. ~.R HYKJIOH-.R,IJ;ep~ B3aHMO,n;e~CTBHit npH oqeHb BHCOKKX HaqaJib

HHX 3HeprH.RX T >>IO rsB, Kor,n;a 3HeprH.R KaCKa)l;HHX MeaoHOB, KaK npaBH

JIO, TaKllte BeJIHKa, TOqHHit B~60p 3TO~ rpaHHUH npaKTKqeCKH He CKa3~Ba

eTC.R Ha peayJI&TaTax pacqeToB. 

Macey H HMITYJibC ~60Jia MOl!CHO onpe,n;eJIHTb , eCJIH H3BeCTHH MHO-

llteCTBeHHOCTb Nff H HMITYJibC~ pi B03HHKaiOII1HX npH ero pacrra,n;e 

Me30HOB. 3HaqeHH.R N.r H pi )l;JI.R Kallt,li,Oro OT)l;eJibHOro :;t;- N H N - N 

saaKMo,n;eltcTBH.R paccqHT~BaiOTC.R MeTo~oM MoHTe-KapJio no H3BeCTHh!M axcne

pKMeHTaJibHhlM pacnpe,n;eJieHH.RM/!6/. BhlJ!eTeB Ha .R,n;pa, ~aiip6on pacrra,n;aeTC.R 

Ha N Jr COCTaBJI.RIOI!1KX ero X -M930HOB. EcJIH ~aip60JI HC~TaJI nepe,n; 3TKM 

ynpyroe pacce.RHHe H ero KMITYJibC H3M9HHJIC.R, TO 3HaqeHH.R Pi )l;OJilltHb! 

6~Tb COOTBeTCTBYIOI!1KM o6paaoM rrepecqHTaHH C ITOMOI!1bl0 J!Op9HU9BCKHX npeo6-
-~ ~ - ~- -- ·--:M. 
.tJO.~VDO.n¥iY! • 

PaccqKTaHHHe B paMKax peJI.RTHBllCTCKOro o606I!1eHH.R T90pHR rJiay6epa 

ceqeHH.R pacce.RHH.R H Heynpyroro B3aHMO)l;eMCTBK.R ~60Jia C BHyTpK.R,n;ep

HhlM HyKJIOHOi aaBHC.RT OT qHcJia CO)l;9plltaBmHXC.R B ~aHp60Jie KBapKOB K 

aHTHKBapKOB gj• IToCKOJibKY 3KCrrepHM9HT ITOKa3~BaeT, qTo B BHCOK03Hep

reTHqecKKX~- N CTOJIKHOBeHH.RX BTOp~HHe X-Me30HH pollt)l;aiOTC.R B OC

HOBHOM qepea pe30H8HC~ .f,uJ H T.n., Mhl 6y,n;eM cqHTa'l'l!l, qTo 3TO KMe

eT MeCTO H npH CTOJIKHOBeHHH WaRP60Jia C HYKJIOHOM, H ITOJIOl!CHM 

N :::: 2N ~ N .1& , r,n;e N -.:: N .1& /2 qHCJIO o6pa3Y!OII1HXC.R BTOpHq-'l' r r 
H~X p930HaHCOB. By,n;eM TaKllte npe,IJ;ITOJiaraTb, qTQ B CHCTeMe UeHTpa Mace 

HMITyJibCHHe pacrrpe,n;eJieHH.R ~-Me30HOB, pOllt)l;aiOI!1KXC.R npK CTOJIKHOB9HHH 

~aiip60Jia C HyKJIOHOM W(p), K HX MHOllteCTB8HHOCTb N TaKHe llte,KaK B 

Jt - N B3aHMO,IJ;eltCTBHH C paBHO~ 3HeprHeiilX e•f (~ P1 ) 2+[~(p~+lll~ >1} l/~ ,..., ,., 
X PeayJI&TaT~ pacqeTOB CJia6o aaBHC.RT OT KOHKpeTHOrO BH)l;a ~HKUK!t 

W(p) , T.K. orrpe,n;eJI.RIOI!1KM .RBJI.ReTC.R KHHeMaT~eCKH~ ~aKTOp peJI.R-
THBHCTCKOrO rrpeo6pa30BaHH.R K Jia6opaTOpHO~ CllCTeMe KOOp,n;HHaT. CJie
,n;yeT TaKllte aaMeTHTb, qTo npK O)l;HHaKOBOM 3HeprHH e MHOllteCTBeHHOCTb 
pollt)l;aiOI!1HXC.R qacTHU, KaK 3TO BH)l;HO H3 OIT~TOB, oqeHb CJia6o aaBHCHT 
OT THITa CTaJIKHBaiOI!1HXC.R qacTHU. 
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Ha pHc.3 cpaBHHBaDTCR pe3ynbTaT~ KaCK~H~ pacqeToB cpe~He~ MHO
EeCTBeHHOCTH g- H h -qaCTHll, B~TIOnHeHHNX C yqeTOM H 6e3 yqeTa ~-
6onOB. BKnDqeHHe B pacqeT ~p6GnOB H HX B3aHMO~e~CTBH~ B R~pe 3Ha
qHTenbHO YM8HbmaeT qHcno ·BHYTPHR~ep~X CTOnKHOBeHH~ H npH6nH~aeT 
MH0~8CTB8HHOCTb pO~aD~XCR HH3K03HepreTHq8CKHX qaCTHU K 3KCnepHMeH
TeJibHO~. HanpHMep, pa3HOCTb pacqeTHO~ H 3KcnepHMeHTanbHO~ MHo~ecTBeH
HOCTH < nh > YM8HbmaeTcR noqTH B~Boe. B TO ~e apeMR qHcno nHBHeB~ 
qacTHU ocTaeTcR npaKTHqecKH HeH3MeHHhlM, T.K. CHH~eHHe qHcna BHYTPH
R~ep~ CTOnKHOB8HH~ KOMTI8HCHpyeTCR B03pacTaHH8M cpe~He~ MH0~8CTB8H
HOCTH qacTHU, po~aD~HXCR B K~OM npOHCme~eM CTOnKHOB8HHH 6naro~apR 
6onbme~ 3HeprHH S 

1\ 

~ r----------, 

€~~~h-
0Bl ~ 

5 10 

PHc.3. 0THomeHHe MHo~ecTBeHHOCTe~ HH3K03HepreTHqecKHX qac
THU, paccqHTaHH~ B KaCK~HNX MO~enRX 6e3 yqeTa H C 
yqeToM ~p6onoB. B3aHMo~e~CTBHe npoTOHOB c T~enhlMH 
R~paMH ~OT03MynbCHH. 

~anbHe~ee ycoaepmeHCTBOBaHHe TeopHH, 6e3 KOToporo Henb3R pac
cqHT~BaTb Ha xopomee cornacHe c om.tTOM,oco6eHHO B o6J.IaCTli T>> IO l'aB, 
Tpe6yeT rrp~e Bcero yqeTa BpeMeHH ~epHoro BaaHMo~ellcTBKR ~ , 
B T6t{6ID16 KOTOporo CTonKHOBeHRe ~6ona H ~yrrut KaCKa,IUIWC 
'{aCT~ C HYKHOHOM ~a MomEO Ct{HT8TD e~ aKTOM B3aHM0~9HCT
BHR. 3anaa~BaD~He qacTHll~ npH t > 't 6y.n,yT BCTpeqaTb COOTB8ICTB8HHO 
MeHbmyD ~epHyx> nnoTHOCTb (TaR Ha3~Bl!.e~~ 3qxfleKT Tpei'\JH!Hra/ I) . B 
o6naCTH B~COKHX 3H9p~ cne.n,yeT TaK~e npHHHMaTb BO BHHMaHHe YM9Hb
meHH9 ceqeHH~ B3aHMO~e~CTBHR qacTHll (B nepByx> oqepe~b nH~Hpyx>~HX) 
B6nH3H TQqKH HX po~eHHR. 

B a~eHHe nonb3yeMCR cnyqaeM a~a3HTb 6naro~apHOCTb 
A.M.3~opo~HOMY, E.~.KocTeHKO H c.~.illMaKOBy 3a MHOPOKpaT~e o6c~e
HHR. 
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H3naTenbCKHH OTnen 06benHHeHHOrO HHCTHTYTa HnepHbiX HCCnenoeaHHH 

AMenMH H.C., 6apaweHKoe B.C., CnaeMH H.B. P2-82-500 
POJlb ~aHp6onoa 8 MeX8HM3Me BHYTPMAAePHWX KaCKaAOB 

MaeeCTHO, ~TO ~aCTb Me30H08, po~~MXCR npM HeynpyrMX CTOnKHOieHMRX 
8WCOK03HepreTM~eCKMX 8ApoH08 C HYKnoHaMM RAP8, BWneTaeT 8 Y3KMA TenecHWA 
KOHyC. 6narOA8PR MX CMnbHOMY 83aMMOAe~CT8MD 3TM MeSOHW MOryT HeKOTopoe 
8peMR C~eCT8088Tb 8 BMAe eAM~ MHOrOK&apKO~ CMCTeMW - .. Ap5ona , 
KOTOpiR Aanee MO•eT MCnWT8Tb ynpyroe MnM Heynpyroe CTOnKH08eHMe C RAePHWM 
HYKnoHOM. 0oKa3aHO, ~TO y~eT T8KMX $aMp6onoa 8 pa38MTMM 8HYTPMRAepHOrO 
KaCKaAa C~eCTieHHO yny~aeT COrnaCMe K8CK8AHWX pac~eT08 C OnwTOM. 8 npe
AenbHOM cny~e, KOrAa ce~eHMe 83aMMOAeMCT8MR .. Mp6ona 8 RAP! ManO, TeoPMR 
I511M3Ka K M38eCTHOM 11MOAenM K8CKaAa nMAepa". McnOJ1b3088HMe 15onee T~HOrO 
MeTOAa pac~eTa nPMBOAMT K 8W80AY, ~TO cornacMe 3TOM aeCbMa npMI5nM•eHHOM 
MOAeiiM C onwTOM HeCKOJlbKO nepeo~eHM88eTCR. 

Pa6oTa awnonHeHa a na6opaTopMM ew~McnMTenb~ TexHMKM M aaTOMaTMaa
~MM OMRM. 

Amelln M.S., Barashenkov V.S., Slavin N.V. P2-82-500 
Role of Fireballs In Intranuclear Cascade Kechanlsm 

It Is known that essential part of mesons produced by Initial hadron 
at high energy collision with Intranuclear nucleon flies off Into a narrow 
cone. Due to their Interaction these mesons can exist as multiquark sys
tems - "fireballs". Elastic or Inelastic collision of fireballs with nuc
leons Inside nuclei Is possible. It is shown that the consideration of 
fireball within the development of Intranuclear cascade significantly Im
proves the agreement between the exP!rlment and theory. If the Interaction 
cross section of fireballs Is small, our approach Is close to the known 
"hadron leading model". More accurate calculation leads to the conclusion 
that the agreement of this model with experiment Is somewhat overestimated. 

The investigation has been performed at the Laboratory of COIIIpUtlng 
Techniques and Automation, JINR. 
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