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1. B ,nOCTaTOqHO XOpOllIO accrrenoaaaastx R,nepHO-3neKTpOMarHIp'HhIX 
xacxanax /1,2/ HJIH Me)K'DR,nepHhlX xacxanax /3/ qaCTHU, HHHUHHPOBaH
HhIX anponasea, MO)KHO asmenars xersrpe OCHOBHhIX KOMnOHeHTa BTOpHtlHO
ro H3nyqeHHR: 

a) HYKJIOH-Me30HHhIH xacxan (HMK) - qaCTHQbI c saepraeâ T> T = nop 
= 0,01-0,05 r3B aa anpoa (HYKJIOH); 

6) 3neKTpoH-<t>OTOHHhIH naaeas (3<I>n); 
B) HH3K03HepreTuqecKHe 3apR)KeHHhIe Me30HhI, nporoasr, MHor03apR,n

nsre <t>parMeHThl, anpa ornava aTOMOB MHllIeHH c aaepraeã T::; Tnop ; 
r) HH3K03HepreTHqecKHe acnaparensasre HnH 3aMe,nnHBllIHecR B pe

3YJThTaTe MHOrOKpaTHhIX CTonKHOBeHHH B nponecce pa3BHTIDI HMK HeHTpo
HhI. 

Bsrcoxosaeprerasecxae KOMnOHeHTbl nona aropasaoro H3nyqemm 
(3<I>n H HMK) reHepHI>YIOTCR B 6hlCTphIX CTa,nHRX 3BOmoUHH aeynpyroro 
anpoa-anepaoro ;( h - A) CTonKHOBeHIDI: pa3BHTHe BHYTpHR:nepHorO KaC
xana a,npOHOB, 06pa30BaHHe H pacnan CHnbHOB036Y»Q:leHHOH R,nepHOH MaTe
pHH B 06naCTH BHYTpHR,nepHOrO xacxana, 3<I>n 06p83YeTCR npaxrasecxa 
B TOqKe pO)l(J{eHIDI ,"o -Me30Ha, oõnanarourero oseas ManOH ,nnHHOH pacnana 
no KaHaJlY tr o~ 2 y. Heõonsuraa npasrecs nerxax <t>paI'MeHTOB B HMK oõyc
noanena MeXaHH3MaMH npassoro Bhl6HBaHIDI (cpsma) B neparpepasecxax 
coynapeaaax H xoanecueanaeã HYKJIOHOB.HH3K03HeprêTHtlecKHe KOMnOHeH
ThI B03HH~IOT na õonee n03,nHHX CTa,nIDIX 3BonIOUHH, CBR3aHHhIX c pacna
,nOM cna60B036Y)l(J{eHHhIX CneKTaTOpHhlX OCTaTKOB anpa-saauieaa. 

2. Ecna 3HeprIDI HHHUHHI>YlOmero anpa TaKOBa, qTO HOHH3anHOHHhIH 
npoõer RI10 H CTaHOBHTCR nopanxa cpenaeã nnaasr npoõera ,zlOHeynpyroro 
aaepaoro B3aHMO,neHCTBHfI Àln' , TO, KaK H B cnyxae ,3apR?lCeHHOrO ãiipo~, 
B aemecrae pa3BHBaeTCR Me)K'DR,nepHhIH xacxan BTOpHIIHhlX lIaC'I'Jm. O,ZUIaKO 
npouecc <t>OPMHpOBaHIDI nona H3nytleHIDI õyner HMeTh psn OTnH1lHH,CBJl3àH
HhIX c oc06eHHOCTlIMH reaepanaa sacrau B aeynpyrax anpo-anepasrx (A-A) 
cTonKHoBeHIDIx, a TalOKe co cneUH<t>HKoH 3neKTpOMaI'HHTHOrO B3aHMo,neA
CTBIDI MHOr03apR,nHhlX tl8.CTHU c aTOMaMH cpensr, 

Ilpa aeynpyroea B3aHMo,neÜCTBHH anep (BpeMeHHa1I cxesea 3BonJOUHH 
xoroporo H306pIDKeHa aa pHC. 1) ',-- asrcoxosaepreraaecxae KOMnOHeHThI 
MEmebR,nepHoro K8CKaAa 06Pa3YIOTClI ae TonbKO aa 6hICTphIX CT8,[\IDIX npo
uecca (pacnan CH1IbHOB036y)KneHHoH RnepHOH MaTepHH B oênacra pa3BHTHR 
aayrpaanepaoro xacxana lI, 111), HO H na CTa,llHRX Me,nneHHoro pacnana 
crrexraropasrs OCTaTKOB aaneraromero aapa, nplflleM, ecJIH B 06naCTH 11,111 
~HH RBnRlOTClI HCTOtIHHKaM\f;[~aBHhIM~9paa.oM,...~poHOB H nerKHX '(,no
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10~23 10-22' 10-2f 10 t ,C B neynpyrax HnpO-HnepHblX. 

CTonKHOBeHIDIX no CpaBHeHHIO 
c anpoa-anepasn-ra nOHBHTCH 

zronornrarensasre HCTOqHHKH HMK - HYKnOHhI pacnana cnexraropasrx oc
TaTKOB anpa-caapana H 3<I>Jl- <POTOHhI, B03HHKalOru;He sa cser CHHTIDI OCTa
TOqHOrO B036YJK,lJ.eHHf:I aaaõonee KPYIllihIX cPparMeHTOB H3 3THX OCTaTKOB. 

K OCHOBHhlM THnaM 3neKTpOMarHHTHoro B3aHMO,ll;eHCTBHH THJKenhlX 
(M »me ,rne me - Macca 3neKTpOHa) MHor03apHnHhIX (Z p > 1) qaCTHIJ; 
c aTOMaMH cpensr OTHOCHT: 

a) KYnOHOBCKoe pacceaaae B norre azipa aTOMa - ynpyrnâ KaHaJI; 
6) HOHH3aIJ;HIO H B036YJK,lJ.eHHe aTOMOB - aeyrrpyraã KaHaJI, ae CBH3aH

HhIM c H3nyqeHHeM cPOTOHa, npHBOnHlIJ;HM K 06pa30BaHHIO nern.ra-anexrpo
MOB c saepraeã asnue aexoroporo noporoaoro 3HaqeHIDI Tnop O,255 M3B/2/; 

B) TOpM03Hoe aanyxeaae - aeynpyrnà KaHaJI, CBH3aHHhIM c aanyxena
eM peansasrx <pOTOHOB 151 ; 

r) npasroe 06pa30BaHHe 3JIe:KTpOH-n03HTpOHHhIX nap /ü/ H anexrpo
nHCCOIJ;Hau;H1O anep 171 - aeynpyrae xaaansr, CBH3aHHble c pOJK)J;eHHeM f 
nemOHOB H, COOTBeTCTBeHHO, a,u.pOHOB, nerxax <pparMeHTOB H3 anpa-snnue
HH H aaaeraroutero anpa (KaK pesynsrar B3aHMOneMCTBIDI napryansastx 
<pOTOHOB c HnpaMH) . 

B OTnHqHe OT anpoaastx H3K, xorna npouecc 3neKTP0,ll;HCCOIJ;HaIJ;HH 
anpa-snnueaá yqHThlBaeTCH mnns rrpa oneas BhlCOKHX saepraax (aecxons-
KO COI r3B),. ceseaae 3neKTpOnHCCOIJ;HaIJ;HH anep ( .... Zp2 • A1+ 1,5 ) cpas

,r r ,p 

:2 

PUC. 1. Cxeua 360.fllOijUU CTO.flKHO
6eHUJl sõep: N - HYK/lOHbl, TT

nuonu; !:i -àensra-pesonaucu; q 
K6apKU. 

aJIb<pa-qaCTHIJ;) dipar-srearon, 
pacnan OCTaTKa aaneraroutero 
anpa aa cser KOHKypHpYIOru;HX 
MexaHH3MOB rana MYnsra
<pparMeHTaIJ;HH 141 , ncnape
HIDI, zreneaaa (B cnyuae TH/Ke
rroro anpa) npHBOnHT K oõpa
30BaHHIO MHor03apHnHhlX sac
THIJ; BO acer-r ,ll;OnYCTHMOM zraa
nasoae Macc (pHC. 2). TaKHM 
o6pa30M, anepao-anexrpovrar
HHTHhlH xacxan (R3K) , UHH
IJ;HHpOBaHHhIM TH)I<:enhIM pena
THBHCTCKHM 'R,ll;POM, õyner co
nepacars HOBhlM BhIcoK03Hep
reraxecrcaâ KOMnOHeHT 
Me)K'hHnepHhrn xacrcan MHoro
3apHnHhIX qaCTHIJ;. KpOMe Toro, 

PuC. 2. Maccoeuú cnextp rfipazMeH
TOB sàpa c A = 200: 1 - KOMnaYHõ
sõpa; .2 - MYllbTUrfipaZMeHTaijUJl; 
3 - ôeneuue; 4 - PeJICUM npOMeJKY
TO'lHOU rfipazMeHTa14UU; 5 - rfia3a 
aõp6HHoZO easa; 6 - cYMMapHblu 
cnexrp nocne ucnapenus; .sanon
HeHHaR TO'lKaMU 061laCTb - 3kcnepu
ueuraasnue õannue; ZUCTOZpaMMa
pacuer no xacxaôno-ucnapureasnoü 
uoõenu (snepeus naneraiouieeo npo
TOHa 0,086 F3B) . 

HHMO c CeqeHHeM anepasrx npo
ueccon YJKe npa penHTHBHcT
CKHX saepraax nOCTaTOqHO TH
JKenoro anpa (Tp.... 10 r3B aa 
HYKJIOH, Ap .... 60, Z p - 30) B 
cpenax c (Ar .... 60, Z r .... 30). 
nOCKOrrbKY CKOpOCTb a,u.pOHOB 
(<pparMeHToB) , acrrymeaasrx 

HaJIeTaIDIUHM H,ItpOM, 6nH3Ka 
K ~o nepBOHaqaJIbHOM CKOpOC
TH 91 ,npou;ecc 3neKTpOnHCCo
IJ;HanIDf, COnpOBOJK,lJ.alOlIJ;HM Pa3
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BHTHe MeJK'bHnepHOro KaCKa,IJ;a MHOr03apHnHhIX qaCTHIJ; (nxrnouaa HHHIJ;HH
pyiomee HnPO) , TaKJKe aeoõxonarao paccxrarpasars KaK nonormarerrsasrã 
HCTOqHHK HMK (3<I>Jl), a ,ll;HCCOIJ;HaIJ;HIO anep cpensr - KaK HCTOqHHK HH3
K03HepreTWlecKHX KOMnOHeHTOB nona aropasaoro asnyseaaa. 

a. Pacser npOCTpaHCTBeHHoro pacnpeneneaaa n03hI C uerraso orrpenene
HIDI neperpeaa CBepxnpOBO,ll;RI.IJ;HX 06MOTOK MarHHTHhlX CTPYKTYP YCKOPH
reneã anep aa BhICOKHe 3HeprHH CBH3aH C OnHCaHHeM nona H3nyqeHHH B 
CnOJKHhlX no HnepHo-<pH3W1eCKOMY COCTaBY H KOH<pHrypaIJ;HH MHlll~HHX npa 
HWIWlHH BHelllHHX MarHHTHbIX rroneã. E,ll;HHCTBeHHhIM MeTO,ItOM, n03BonHIO
ru;HM yqeCTb MHoro<paKTOpHbIH xapaxrep HH<popMaIJ;HH o H,IJ;epHo-<pH3HqeC
KHX KOHCTaHTax B3aHMoneMCTBHH pasnaxasix qaCTHIJ; c Bem;eCTBOM, MHOJKe
CTBeHHoe pOJK,lJ.eHHe qaCTHIJ; (CH1IbHOBeTBHm;HecH npoueccsr) , TpeXMepHYIO 

I	 reOMeTpHIO MHllleHeH H aaemaee rrorre, HBnHeTCH rrpasroe CTaTHCTHqecKoe 
MOnenHpOBaHHe xacxanaoro nponecca (nocrpoeaae "nepeaa TpaeKTOpHÜ") 
B npOCTpaHCTBe MHllleHH. 

Pa3pa60TaHHaH HaMH nporpasoaa pacxera norrroureaaoã nossr B THIlHq
HblX reosrerpaax MarHHTHhIX CTPYKTYP (EDMONT) COnep)KHT sce OCHOBHble 
cryneaa .MOHTe-KapnOBCKHX nporpaMM MO,ll;enHpOBwum H3K 12. 101 , HeH
IJ;HHpOBaHHhIX anpoaasza H HnpaMH: 

ia 
I 



... 

3HeprHHX asnue 3-6 r3B na HYKJlOH O)lillAaeTCH nOHBJleHHe B3aHMOAeHcTBHHa) OnHCaHHe cPH3HtleCKHX H reOMeTpHtleCKHX CBOHCTB MHllleHH, onpene
na KBapKOBOM yponne, TaK KaK H3-3a 60JIblllOH nJlOTHOCTH CTOJlKHOBeHHH Hneaae MepHO-cPH3HtIeCKHX KOHCTaHT B3aHMOAeHCTBHH tlaCTHU MeJK'bHAepHO
KOHetlHOH npOCTpaHCTBeHHO-BpeMeHHOH CTPYKTypbI (h-h) B3aHMoAeHcTro xacrcana: anep (cPparMeHTOB), aApOHOB (HYKJlOHOB H TT -Me30HOB)., nerr
BHH KBapKHHe ycneaaior cPparMeHTHpoBaTb na aAPOHb/

a/ . .TOHOB H cPOTOHOB; 

6) nocrpoeaae .rpaexropaã tIaCTHU B aentecrae H B BaKYYMe uraronsncr TaKHM 06pa30M, OTCYTcTBHe B HaCTOHmee BpeMH YAOBJleTBoplITeJlbHQH 

MeTOAOM, n03BOJlHIDIUHM B HaH60Jlee YHHBepCaJIbHOH cPopMe CTpOHTb HC· reopaa pacrrpocrpaaeaaa KBapKoBbIX 06õeKToB B HAepHoM aentecrne orpa
KpHBJleHHbIe rpaexropaa c YtleTOM rrponeccos HenpegbIBHoro rarra /2/ , B HHtlHBaeT 06J1aCTb npHMeHeHHH nporpaMM MOAeJlHpOBaHHH H3K B cpenax 
npOCTOH rpopr-re YtIeCTb aaeunsee MarHHTHoe none .B (r) AJlH 3apH)KeHHbIX npn anpo-anepasrx B3aHMOAeHcTBHHX AO 3HeprHH noparnca 6 r3B aa HYK

tIaCTHU, onpenenars KoopAHHaTbI npoueccoa AHCKpeTHOrO THna H CTaTHCTH JlOH. 

tIeCKH YtIHTbIBaTb npoueccsr aJIb6eAHOro rarra na rpanauax pa3J1HtIHbIX no CO ';1'"
;)CTaBY 30H (B TOM tIHCJle H "cpeAa-BaKYYM") AJlH BbICOK03HepreTHtIeCKHX 

KOMnOHeHTOB H3J1YtIeHHH; . 4. Ilporpar-rr-ra EDMüNT TecTHpOBaJIaCb no AaHHbIM H3MepeHHH A03bI 

a6COJllOTHbIM KaJIOpHMeTpHtleCKHM MeTOAOM B arconepar-rerrrax na nyxrcax 

tIaCTHQ B npoueccax AHCKpeTHoro THna, TaKHX, nanpasrep, KaK 06pa30BaHHe 

B) OnHCaHHe ABa)KAbI AHcPcPepeHUHaJIbHbIX CetleHHH BbIXOAa BTOpHtIHbIX 
AeHToHoB (3,65 r3B aa HYKJ10H) H nporoaoa (2,55 r3B) , BbmOJIHeHHbIX aa 

nap cP0TOHOB, pacnansr Me30HOB, 3J1eKTpOAHCCOUHauHIO anep - HHKJII03HB CHHXpOcPa3OTpoHe üH.HH /15/ (CM. COOTBeTCTBeHHO pHC. 4,5). Ha6J1IOAa

HbIM cnocoõovr H aztepasre B3aHMOAeHCTBHH tIaCTHU - 3KCKJlI03HBHbIM cno JlOCb xopouree COrJlaCHe aamax pacneroa, pacxeroa no nporpaseaasr 
C060M no KaCKaAHO-HCnapHTeJlbHOH MOAeJlH /13/ c nonpaaxoã na 3aBHCH MAGNE'l' /16/ , KACKA,U /13/ c nOKa3aHHHMH AeTeKTOpoB. 

~OCTb BHYTpHHAepHoro noreanaana OT nJlOTHOCTH HYKJ10HOB B MOMeHT 

CTOJlKHOBeHHH aziep (CM. n.3.3 B/ 1/ ); 

r) pacxer nOrJlO~eHHOH B 30Hax AeTeKTHpOBaHHH 3HeprHH MeTOAOM 

oneaxa no npoõerasr 12/ . 

! 
15 

10 
I 
I 

-IDrp.npOTOI-l

Ilpoaenenaoe B nocnennee BpeMR /14/ KOMnJleKCHOe CpaBHeHHe xac
 '~ a 

KaAHO-HCnapHTeJIbHOrO MeXaHH3Ma HApO-HAepHbIX B3aHMOAeHCTBHH c cPOTO IÔ"~~ 
5 

3MYJlbCHOHHbIMH AaHHbIMH nOKa3aJIO ynoaneraoparensaoe COrJlaCHe pacne

Ta H sxcnepar-reara BO acesr oõsesre nOJlYtleHHOH HHcPOpMauHH. Ilonpaaxa -t21~ 
K MOAeJlH, ynoMHHYTaH asnne, no KpaHHeH Mepe B 06J1aCTH 3HeprHH AO Hec la t- npOTOHbl; 
KOJlbKHX COT M3B na HYKJIOH, n03BOJlHJIa YCTpaHIITb xapaxrepastã AJIH MO 2,55 r3B;
AeJIeH raxoro THna nponan B cnexrpe cPpar 1()'3 
MeHTOB cpenaax sracc (CM.pHC.2) B OTJlHtlHe T:'Mr-:-3B=--- _ 

~OT anpoa-anepasrx CTOJlKHOBeHHH,KorAa ~ 10-!1L 
AeTaJm3aI.lIDI xacxanaoro MeXaHH3Ma na 180 10.10 

ypoane HYKJIOHOB, Me30HOB c BKJllOtleHH
1&0eM 6apHOHHbIX (nensra-peaoaaacsr) CTe 10.11 

neaeã CBo'60AbI AonYCKaeT HCn01Ib30BaHHe 140 
MOAeJlH AO 3HeprHH nopanxa AecHTKOB 

10-12r3B aa aApOH, B UeHTpaJIbHbIX CTOJlKHOBe 120 \.. 
I I I I I I I I I , I I , 

mrnx TH)KeJIbIX anep (pHC. 3) Y)Ke npa 100 Y \u o 40 80 o 40 ao lCM 

PuC. 3. tPa308aJ1 õuaepauua COCTORHUÜ ROepHOÜ 80 \nepexoOHOSl\
sunepuu npu ueutpansnou CTOIlKH08eHUU TRJee PuC. 4. Saeucuuoctn 003bl OT TOIlU4UHbl Puc. 5. Ilpoctpancreeunoe pacnpeõeneuue 60 ~ N \ OÓJlaCTb \ 
nux sõep. UWjJpbl - 3HepZUJl nanetatotueeo sõpa JlCeJle3HOZO õapsepa npu eauienuu nyutca 003bl 8 sxcnepuueute na nY'IKe npOTOH08 
8 r3B na HYKIlOH. K N - HYKIlOHHblÜ 8HYrpU40 9.~ Tf-KO~eI4CaT ~11 õeürouoe (~x,y =0,5 CM) c snepeueü (çx = 0,32; çy = 0,6 CM) c snepeueü 
nõepuui; 1?:acKao, K TT,N - nUOH-HYKIlOHHbIÜ KaC· 20 1A3OM;P 3,65 r3B na HYKIlOH. TOllKU -u3MepeHUJl,. 2,55 F3B: .- usuepeuun (CM.!16/ ) ,. 

KaO, K L\ -ocacxaõ C ôensra-peiouaucauu, ~ 11I10THOCTV1 (',
t "'!i 1.-ipacueru no npoepauuau KAC ·li -t~ l.-paC'IeTbI no npoepauuascI 

K q - K8apK08blÜ xacxaõ, PO - pa8H08eCHaR O~...L...L-----'------'----'--L-.......L----'-------L.-.~ KAJJ U MAGNET COOT8eTCT8eHHO. MAGNET, KACKA.a, EDMONT, COOT8eT

nnomoct» sõpa, T*- résmepatypa ROepHOZO 8eO 2 4 6 8 J/Jo ,CT8eHHo.
 
U4eCr8a:·
 

ti ~ 



PuC. 6. OTHOCUTeJlbHble exnaõu 8 non
HYIO nOZIlQU4eHHYIO 3HepZU1O 8 nonyõec
KoHe'lHOM JlCeJle3HOM 61l0Ke OT PQ3IlU'l
uux KOMnOHeHT08 nOIlRusnyueuus. 1 
nepeuuuoe ROpO, 2 - HYKlloH-Me30HHbIU 
«acxaà, 3'- 3IleKrpoH-ç/jOTOHHbIU IlU· 
eeus, 4 - HU3Ko3HepzeTU'leCKUe KOMno
uenru, 5 - scnoeopaspxõuue 6bICOKO· 
3HepZeTU'leCKUe 'laCTU14bl. 

Ha pHC. 6 npezicraaneasr naa
asre no axnanasr B aaeprmo, nor
nOm;eHHYIO B nonyõecxoaesnoxr 
)Kene3HOM õapsepe, npa rauieaaa 
nysxa npOTOHOB, anep yrnepona, 
)Kene3a H CBHHU3. B naanasoae 
aaepraã 0,1-10,0 r3B aa HYKJIOH 
OT ncex BbICOK03HepreTHlIecKHx 
H HH3K03HepreTHlIeCKHX KOMno-
HeHTOB nOJIR: aanyseaaa. Oõpanta
er aa ceõa BHHMaHHe 3aMeTHOe 
YBenHlIeHHe BKJIana MeiK'banepHO

ro xacxana MHor03apanHbIX lIaCTHU (,z:(o 40%) B cnysae Ta)KenbIX HHHUHHPY

pOJIb asrcoxosaepreravecxae q>parMeHTbI 
arparor npa q>OpMHpOBaHHH n03bI B6nH3H OCHOBaHHa .H3K. TaK, npa raure

(no yrnepona) B ropen )Kene3HOro UH

axnan B npononsaoe pacnpenerre
HHe n03bI OT sroro KOMnOHeHTa ne npessnuaer HecKOJlbKHX npouearoa, On
HaKO nJIR: aziep )KeJIe3a H caaana axnan OT q>parMeHTOB npaxrrorecrca onpe

(pHC. 7, 8) . Ilpaaeneaasre peayrrsrarsr 
MO)KHO 06'baCHHTh TaK: aôcomorasrà BbIXOn q>parMeHToB c naHHbIM Z aa 
2-3 nopaznca HIDKe, lIeM anpOHOB (CM. pHC. 2), O,nHaKO 3Ta pa3HHUa rrpa no

rana "nosa'vrcosmeacapyerca sa 
ClIeT MeHbwero cpenaero yrna asmera q>parMeHTOB H q>aKTopOM 3apH,lUiOC

naccanapyeraoã B aeutecrne 3HeprHH 3apa)KeHHOH lIaCTHUbI 
). Hexoropoe YMeHbweHHe OTHOCHTeJIbHOrO axnana q>parMeHTOB B no

3Y npa 3HepJ;'WlX asnue 1-2 r3B aa HYKJIOH CBa3aHO c nBYMa q>aKTopaMH. 
asrxona TIDKenbIX q>parMeH

TOB B HAPO-anepHbIx B3aHMOneHCTBHax sa ClIeT YBenHlIeHHa nona CTonKHO
("3Be3nbI" c OlleHb 60JIblllHM trncnoM nYlleH). 

nospacraer lIHcno a.ApOHOB, reaepapyesrsrx MHor03a

panHbIMH lIaCTHUaMH B nocnenyromax nOKOneHHaX Me)KbanepHOro xacxana.
 

:Ha pHC. 9 npencraaneasr pe3YJIbTaTbI pacuera.r-nyôaaaoro pacnpenene

HHa n03bI B )KeJIe3HOM õnoxe TOnII.J;HHOH 1 CM npa naneaaa urapoxoro rrys


non yrnaMH 1,10,100 Mpan c saep

cp 
6E/E.OTH.eÕ.

I 

IOm;HXMep. 
Ente õonee 3Ha'lIHTeJIbHYIO 

HHH TOHKoro rryxxa nerxax anep 
naanpa panHYCOM 2 CM OTHOCHTeJIbHbIH 

neJIR:eT BeJIHlIHHY CYMMapHOH n03bI 

CTaTOllHO Ta)KenOM anpe B (PYH~HoHanax 

TH ~IDIOTHOCTb 

..... Z 

C onHOH CTOpOHbI, aaõmonaerca YMeHbllleHHe 

BeHRH ueHTpaJIbHOrO rana 
C npyrqH CTOpOHbI, 

xa IIP.9TOHOB, anep yrrrepona H CBHH~ 

:,. 

l 

'I 
I~ 

PuC. 7. Ilpoõonsnoe pacnpeõeneuue 003bl Drp~Tp=t r3B'H'jKAOH-t 
) 

npu eauieuuu sõep ZeIlUJl, yenepoõa, »ce
nesa, C8UHl4ll U nporouoe c suepeueü1~8~ ~~'_ 1 F3B na HYKIlOH 8 JlCelle3HblU 14U/lUHOP 

~ IL fpB "paõuycou 2 CM (ZUCTOZpaMMbl) .Kpueue
etcnaà oi MeJlCõJlOepHOZo xacxaàa ç/jpaz10-9I_ lÕ8 
MeHT08 (f/Jp),. TO'lKU - pacuet nó npoe,\, -Fe pauue ](A CKAl(. 

~.... I , 

1
 

'l>p(C) \
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PuC. 8. To sce, 'lTO U na pUC. 7, 110 npu ~
 

suepeuu 6 F3B na HYKIlOH.
 to-8 -1(f 

D. rp .CM2.l.4~CT. -I (Tp=~ raB!HYKJ\)
 

p
 c ~ 

o 40 80 O 40 80 Z,CM 

1 
PuC. 9. Fnyõunnoe pacnpeõenenue 003bl npu 
naõenuu na JlCeJ1e3HbIU 61l0K TOIlU4uHOU 1 CM 
WUPOKOZO nyutca nõep yenepoõa, C8UHl4O U 
npOTOH08 noõ yenauu 1, 10, 100 upaà c snep
eueü 6 F3B na HYKIlOH (ZucTOZpaMMa). TO'lKU f~,,)
- enyõuuuoe pacnpeõenenue 003bl npu 8KIlIO
'leHUU nonepeuuoeo MQ2HUTHOZO nOIlR 

IB(r) 1=4Til (YZOIl naoe~Wi - 10 upaà], 

.~ 

o os O o.s O 0,5 XCM 

7 



rHeA 6 r3B Ha HYl(JIOH. 06pamaeT Ha ce6R: BHHMaHHe R:PKO BblplDKeHHaR: 3a
BHCHMOCTh BH)la pacnpeAeneHHR H BeJUNHH A03bl OT TlUIa HaneTarow;ero fIA
pa H yrna n8,I1;eHHR (3Aecb onpeAeMlOW;YlO ponb HrpalOT npoueccbl paccefI
HHJt BblCOK03HepreTINecKoro 3apfI)KeHHOrO KOMnOHeHTa B6nH3H rpaHHUbI 
"cpeAa - BaKYYM" / 12 / ). Bl(JIlOqeHHe nonepellHoro MarHHTHOrO nOM 
IB(r) I == 4 Tn, KaK nOKa38HO Ha pHCyHKe, 3aMeTHO H3MeHR:eT A03Y nHlllb 
B cnyqae nerKoro HHHUHHpYlOw;ero fIAPa. 

B 3al(JIlOqeHHe aBTopJ:>I BblplDKalOT CBOlO npH3HaTenbHOCTb B.C.Bapa
WeHKOBY, )fUK.MYCYnbMatl6eKoBY, A.H.COCHHHY 3a npeAocTasneHHe npo
rpaMM pacqeTa R.D.po-R,lJ.epHOrO B38HMoAeAcTBHR H KOMnneKca nporpaMM 
KACKA,ll. 
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3aAueB JI.H., CblpeHutHKOB A.E., I{oB6YH B.H. 16-87-821 
CltH3Hl1ecKHe acneKTbl CPOPMHpOBaHHfl MexGR:AepHOro 
KacKaAa B BeW;ecTBe C MarHHTHblM nOJIeM npH 
R,lJ.pO-R,lJ.epHblX B3aHMO,IJ,eACTBHJtX 

HaCToR:I.U,aJt pa60Ta nOCBR:lUeaa aHaJlH3Y CPH3Hl1ecKHX 3aKOHO
MepHocTeA P83BHTHfl Me>J('LR,lJ.epHoro KaCKaAa qaCTHD; npH R,lJ.pO
R,lJ.epHblX B38HMO,IJ,eACTBHflX B ,IJ,Hana30He 3HeprHA 0,1 - 10,0 r3B 
Ha HYKJIOH npHMeHHTeJIbHO K npo6JIeMe PaAHaUHOHHblX aarpy30K 
Ha 3JleMeHTbl YCKOPHTeJIIJ R,lJ.ep. IIpHBe,IJ,eHbI pmYJIbTaTbl pacqeTa 
,IJ,030BbIX XapaKTepHCTHK J;IOJIfI H3nyqeHHfI MeTO,IJ,OM CTaTHCTHlIecKO
ro MO,IJ,eJIHPOB8HHfl R,lJ.epHo-cpH3Hl1ecKHX npoueccoB B THlIHlIHblX 
reoMeTpHflX MarHHTHbIX CTpyKTyp. 

Pa60Ta BbInOJIHeaa B JIa60paTopHH BblCOKHX 3HeprHA OHHH. 

C006WeHHe 06t.eJlHHeHHOrO HHCTHTYT8 uepHWlI'. HCC.lleJlO88Hllil. Jly6Ha 1987 

IIepeBOAO.C.BHHorpaAoBoA 

Zaitsev L.N., Syrejshchikov A.E., Tsovbun V.l. 16-87-821 
Physical Aspects of Internuclear Cascade Production 
in a Matter with Magnetic Field at Nucleus-Nuclear 
Interactions 

Physical regularities of development of internuclear particle cas
cade at nucleus-nuclear interactions within the 0.1 - 10.0 GeV per 
nucleon energy range is analysed as applied to the problem of radia
tion loads on nuclear accelerator elements. The results of dose charac
teristics calculations for radiation field using the method of statistical 
modeling of nuclear-physical processes in typical geometries of magne
tic structures are presented. 

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