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IICCJIE,!.I,OBAHIUI B IIOHOCII>EPE IIPII ITOMOm;II CITYTHIIKA 
«1\0CMOC-378>> 

9. 0 IIPIIPO,!.I,E IIOHII3AJJ;IIII B ABPOPAJibHOiii 30HE HOqbiO 
B OBJIACTJii F IIOHOC<I>EPbl 

I'. Jl. T8a.~teeutt, 0. JYI. Ilupoa, A. II. Pe.1waoe 

1. B HRCTOHm;ee BpeMH o6m;enpHHHTO, 'ITO HO'IHRH HOTIH3RI.\HH B anpopaJibliOH 30HC 
B OCHOBHOM o6eCII6'IHBReTCH KOprrycKyJIHpHDIMH IIOTOI\:a:MH. !10CTpOeHHe CTRTH'IeCKHX l\10-
p;eJieii: IWHOC!flepDI BDICOI\HX IIIHpOT I1pOM3BO,[\HTCH IIO H3MepeHHI'>Il\f IIOTOI\a:M RBpOpRJib
HbiX SJI8ItTpOHOB [1, 2]. 0,[\HRI\0 HaM H8H3BeCTHbl pa60Tbi, B KOTOphlX COIIOCTRBJIHJIMCb 6bi 
Bb!'IHCJieHHbie IIO H3MepeHIIbiM: B8JIH'IHHRM IWpnyCHYJIHpH.biX IIOTOIWB 3HR'IeHHH IWHI.\eH
Tpal.\IUI 3RpHmeHHblX 'IaCTHI.\ C H3MepeHHbiMH B8JIIi'UIHRMH IWHD;8HTpRI.\HH TeiiJIOBOH 
IIJIR3Mbl, !1o;noMy B HRCTOHIIJ;8M coo6m;e mm Ha OCHOBe ):\aHHbiX CIIYTH.FJita «I\OC!\IOC-378)} 
(3, 4] IIpHBO,[\HTCH peayJibTaThi TaiWrO COIIOCTaBJieHHH J(JIH H8CitoJfbHHX o6opOTOB CIIYT-
IUII{R BOitpyr 3eMJIH. . 

2. JlaM:epemur IIOTOIWB 3JieJtTpOHOB C 3HOprn:eii: E,;;'1Q It3B rrpOllOJ(HJIHCh ,!J;BYMH :meit
TpOCTR TH'I8CRMMH anaJIH3a TOpRMH [ 4] B IIHTH :meprenr•IeCI\HX HHT8pBRJiaX CO cpe,[\HeH 
:meprrreii: E=0,07; 1; 2,2; 4,2; 8,5 RaB cooTBeTcTnenHo. 8nepreTn'Iecrwe paapernenn:e aua
JIHaaropa /3E/E=0,2. I\OHI.\8IITpal.\HH IIOJIOJiniTeJihHhiX HOHOB n; R3MOpHJIRCb rrpH IIOMOIIJ;H 
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cwep:U'IeCI\Oii Tpex:"JJieHTpOAHOii JIOBYIIIIm C «IIJiaBaiOID;Hllf>> IIOTeH~HaJIOM BHemueii: 
<eeT:KH [3]. 

3. ,[(JIJI HalliAOrO BHTIW :mepreTH'leCI\He CIIeHTpbi a;r.rei>TpOHHbiX IIOTOKOB paCC'lHTbiBa
.JIHCb no IIJITH TO'IIWM '!epea 1 MHH. CrreHTpbr arrrrpoHc:uM:nponaJIHCb aHcnoueu~:uaJII>HhlMH 
HJIII cTeueHHI>IMH WYH~HJIMH BH):(a : 

I(E) ~lo exp(-E/Eo); I(E) ~I0E-v, 
rAe / 0, Eo H "( II0):(6npaJIHCb TaHHM o6pa30M, 'IT06hl nee IIJITb TO'lei\ JieJKaJIH IIa HpHBOii 
·CIIeHTpa. 

,[(JIJI :Kallip;OrO IIOJIY'ICHHOrO Ci!IeHTpa BbPI:UCJIJIJIHCb BbiCOTHbie IIPOWHJIJ'i CHOpOCT.II 
uouoo6paaonamm. IIocJie)l;HIW onpep:eJieHI>I no MCTOAIIIW Pnca c ncnoJII>aoBaH:ue:r.~; m;cne-

pinreuTaJII>Hoft WYIII\ l\HFI AHCCHna~n:u aucprrrrr aJiei\Tpona [ 5]. B pac'!eTax rrprrHJITa Mo
):ICJib HeiiTpaJibHOH 3K3ocwepbl .liHHH-71 C TCMIIepaTypoii 31{30CWepbi '1000 K. 

J.fmiHaJI IWH~CHTpa~HJI paCC'lHTbiBaJiaCb H3 ypaBHeHHJI 6aJiauca HOIIH3a~HH B CTa
I\HOrrapHOM COCTOJIIDIH 6ea y'leTa '!JICH a ABHlliCHHJI [ 6]: 

q = n;/ ( 1/~+1/cm;). 

RmHpWH~HeHTbi peHoM6HHI(:UH a.; H ~ aaBIICJIT OT BbiCOTbl H, COrJiaCHO (7], oupe}:\eJIJIIOTCJI 
>CJieAYIOID;HM o6paao111: 

a=10-7 (300/T) 'h, ~=10- 4 exp [- (n-300) /H], 

r Ae T II H- TeMIICpaTypa I~eiiTpaJibHOii aTMOCCpepbl H llii\ aJia BbiCOT HeiiTpaJibHOrO raaa. 
Ha MaJibiX BbiCOTaX HOIIHaJI IWHI(eHTpai(HJI B OCHOBHOM OIIpe):leJIJieTCJI IW3WWH~HeH
TO~! a , ua 6oJII>mHx ( ~200 HM) Ha'!n:uaeT upeo6Jia):laTI> JIHHeiinaJI peKoM6n:nau;n:JI n: rJiaB
uym pOJib rrrpaeT IW3WWHI(HeHT ~. BbiCOTa l\fai\CHMyllfa ne oupeA eJIJieTCJI ypOBHeM, r):\e 
UpOH CXOP:HT CMeiia HOiiTpOJIHpyiOID;HX l\feXaHH3MOB C HOHH3aW10IIHO-peHOM6HHai(HOHHbiX 
Ha AH<iJ<lJY3HCIIHbie, T. e. BbiiiOJ!HJICTCJI ycJIOB:Ue 

3D/H2 ""~ [8], r):(e [7] 

D== [0,7·10 17 /n (111)] T'" sin I. 

,[(JIJI Bbi6paHHOii MO):IeJIH HCiiTpaJibHOii aTli'IOCWepbi BbiCOTa Ma:KCHllfyMa F-o6JiaCTH 
paBHa 270 RM. 

B pa60TC (9] IIO:Ka3aHO, 'ITO Bbiiiie MaHCHMyMa HO'lHOii CTal\HOHapHbiH CJIOH F2 XO
pOIIIO armpOHCHIIHipyeTCJI 0:-CJIOCM qeiiMCHa. liOdTOMY BbllliC 270 RM HOHHaJI KOHI(CH

Tpai(IIJI paCC'lHTaHa ITO WOpMyJie 
1 

n; =no exp - {1 - (h-hm)/H- expl- (h-hm/H) ]}. 
2 

0 ]:\uarw cJiep:yeT oTMeTHTb, 'ITO, I\ai\ rroHaaaHo B [9], ciipane):(JIIIBOCTb w opMyJibl q eiil\feHa 
):IJIJI pac'leTa n; Bbiiiie M3HCHMyMa HOHH3ai(HH HCCJIC):\OBaJiaCb H31\HI IIO:Ka (n:a--aa OC06eH
HOCTeii: op6IITbl CIIYTHHIW) TOJibi W B IIpe):leJiaX BbiCOTbl 0):\HOpO}:\HOH 3TMOCWepbi. 
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4. CpannHM pacc'IHTaHHbie aHa'!eHHJI noHHoii rwHu;enTpau;HII c II3MepenHbiMH. Ha, 
qmrype npe)J.CTaBJI8Hbl peayJibTaTbl H3MepeHHH na CIIYTHIIKe HHTeHCHBIIOCT8H <JJI81{TpOH
HbiX IIOTOI\OB !Ve II H3MepeHHbie (I{pF!Bbie) II paCC'IHTaHnble (TO'IKII) 3Ha'!eHHJI HOHHOi\": 
KOHD;eHTpau;nrr ni. BH).(HO, 'ITO cy~eCTByeT II0).(06He IIIHpOTHOrO XO).(a paCC'IHTaHHbiX H 
naMepennbrx ana'renH~i ni H caMH arra'!enrrJI rwnu;enTpau;Hi'r ).(OCTaTo'lno 6Jirr3HH. Herw-· 
TOphle OTJIH'll!JI CBJI3aHJ>I C T8M, 'ITO llpii pac'!eTe HOHIIOH 1\0HD;eHTpau;rrii ne 6biJIH Y'ITeHbl 
TaKHe BJIHJIIO~rre na IWHnaau;mo (pmnophr, r>ar{ ropiiaonTaJihHbrii p;pei'rcp HOHIIaau;rrH, pa -
30rpen HOHOCcpepbi, BepTliHaJibiTbie ,!(BIIiK8HIIJI, CBJI3aHHbie C <JJI8I\TpH'ICCI\HMH IIOJIJIMF! .. 

Tal\F!M. o6paaOM, HeCMOTpJI na HCIIOJib30BanHe MOp;eJIII neiiTpaJibHOH anwccpepbi 
flKKH, 1\0TOpaJI He).(OCTaTO'IHO HOppei{THa ,D;JIJI BbiCOHIIX IIIIIpOT, H TO, 'ITO pemaJIOCb CTa-· 
D;HOIIapnoe ypanneHH8 H811pepbiBHOCTF! HOHH3aD;HH 6ea '!JieiiOB ).(BIHKeEHH C MO).(eJibllbiMH: 
ana'lenHJIMH rwacpif>nu;nenTon perwM6rnrau;nH, IIOJIJ' 'leno xopomee cooTneTCTBHe pacc'ln
TannJ>Ix H H3Mep8HHblX 3Ha'!eHHH IWHHOH IWHD;eHTpan;HII. PeayJihTaTbi cpanneHIIJI 110)1-
TBepiK)J.aiOT rnlloTeay o6paaonaHIIJI no•moro anpopaJibHoro F2-cJIOJI BhiCbmaro~HMIICJI. 
9JieHTpOHHbiMH IIOTOHaMH H 110I{a3J>IBaiOT, 'ITO ).(JIJI OD;elll{ll HOHH3al(IIH 9JieKTpOHHbiMK 
IIOTOHaMH MOJKHO HCIIOJib30BaTb ).(OBOJibHO llpOCTYIO MeTO).(HI{y, OIIHCaHEylO B )l;aHHOiiJ 
pa6oTe. 
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