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© UeHTpaJJbHblH HBY'IHO-HcCJle.llOBaTeJJbCKHH HHCTHTYT lrn<j>opMal.lHH 

H TeXHHKO<~KOHOllH 1eCKHX HCCJle.llOIJ3HH H no 8TOMHOll HayKe 

H TeXHHKe (UH•:HaTOMKHtj>opMl 1984 

Ilpli B3a.HMO~ettcTBIDI ~TOHOB BHCORIDC 3Heprafi c st,n;pa.MK,Ha.6JIID­

.naeMaH He.JmHeliHB.R saBKCHMOCTb noJIHoro ce~emui: ipoTOnor~omeim.q OT 

MaCCOBoro ~~a RAPa .f!BJIReTCH O~HHM li3 OCHOBHblX ~OBO~OB B no~­

ay MO~eJil'I ~OMHHaHTHOCTH BeKTopmi:x M030HOB(~) ,B paMKaX KOTOpO ­

ro rrpe~cKasHBaeTCH 3:KpaHHpoBaHHe B R,Iij)e. C yMeHDmeHHeM sHeprmi 

~TOHOB sKpaHHpoBaHHe oc~6JIHeTCH, H npH E ::::-.-·I rsB 3aBHCHMOCTI> 

ce~eHHH ~Torror~omeHHH OT MaccoBoro ~c~a npH6JIHJRaeTCH K .mmeft­

HOMJ. O~HaKO, TaK KaK B3a.HMo~elicTBHe woTOHOB c st,IJJ>aMK B HHTep­

~e 3HeprHH 0,2 - I rsB rrpoHCXO~T ~epes B036y1K,ll;eHHe 6a.pROH­

HHX pe30Ha.HCOB c ~~bHefimHM RX B3aHMO~eRCTBHeM c OCT~bHHMK 

HyMOHaMli sni;pa, y~eT TaKOrO R306apHO-HYKJIOHHOrO B3a.HMO~eHCTBHH 

B paMKaX H306a.pHO-.u;Hpo~oro ipopMMR3Ma [I,2,5] Taroite npRBO~T 

K 3Kpa:HHpoBaHHIO B smpe. B 'ffi.CTHOCTH. B o6Jracrn 3HeprIDI A - pe-

30Ha.HCa [4] . B s'l'ott pa6oTe BsaRMon;ettcTBRe ipoToHoB c RAIJaMH 

pacCMa.TpRBaeTCH B ~e CYMMl:l ~Byx HeHHTepPepHpyllJIIlHX B~OB -

- pesoHa.HcHott H ipoHoBOtt 'lRCTett BsaHMO~ettcTmui:. PesoHaHt. ~ 

"ID.CT:& xapaKTepRsyeTCH napaMeTpOM 3KpaHHpOBS.HIDI 0.. • onpe~e~He­

MOM R3 COOTHOill0HRH 
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r;n;e 6..:.<o.fl) n 6A(!J,N) COOTBeTCTBYIOT pe30HB.HCHOtt 1m.CTR IIOJil:!Oro ce­

'!eH.IDI qic>TOIIOrJIOl!lelU!JI Ra ~ H Ha OT;D;6J1bHOM HYRJIOHe, COOTBeTCT­

BeHHO. ,Il.J.u:r H,IJJ)a 
160 mrcmCJieRHHe no :e:so6a.pHo-,n;1rpo'llloMY qic>pMa­

JIH3MY ce'!elilL'I ,w:iBY.l' SHati:eH:ra:e uap:i.MeTpa sRp:1.H:ra:po:BaHRJi d.. = 0,84. 

HepesoHa.HcHaH, lf>oHOBa.JI "!B.CTl> xapaRTepI!syeTcH IIapa.MeTpoM 3Rp:1.HZ-

po:ea.HIDI _p , CJia6o 9allll:CJmtHM OT aHep!'lm H onpe;n;eJ!l!eM:lM :e:s co-

OTHomeHIDI 
p 

6cpoH ( l),fl) = OcpoH (I), N)A . 

B p:i.6oTe [4] np:e:BO;nR:TCH m.u:wm :e: Bepxrum r:pa.Hmni napaMeTp:i. 

fa - 2/3 H I, COOTBeTCTBeHHO. 8Rpa.rurpoBB.H:e:e B aTott o6JI.aCTR 

sHeprRK npe;n;cxasaHo Ta.IO!te Ba.ttcoM [5] B pa.M.KB.Z ,IJ,Rcnepc:e:oHHoro 

npa.:aliUla cyYNi. B aTo:ll: pa6oTe rrapa.MeTp aiq>rurapo:Brura.R:, orrpe;n;eJ1Jie­

MHit R3 COOTHomeHRI! 

f6(~,.A)dE 15 = .A°'j6\6N)dEir, 

IlOJJY1IeH dv =0,8. 

B HaCTOlIIllett p:i60Te aHa..1IK31!1JYeTCSI A-saBKCHMOCTD HSMepeHHJ:DC 

HS.Mil IlOJIHHX ceti:emlli !l><>T006p:i30BaHIDI a,Iij)OHOB [ 6. 7 J H ~ 0 
- Me30-

HOB (8,9] • 

atxf?eRTlll'.BHoe ti:HCJIO HYRJIOHOB HaMK onpe;n;e.zteHo RHTerp:e:po:aaH:ra:eM 

no aHep!'lm IlOJll!l:lX ceti:e:im:ii qic>Too6pasoDall'.RJI Ha H;n;paX :e: Ha oT;n;eJID­

HOM HyltllOHe (5] . 

.A3 : .A"':; \6 (a-,.A)dE~/ S6 (~, N) dE15, <pep ,, 

Ilpe;n;eJlll KHTerpBpOBaHIDI ;n;.1111 IlOJIHOro Ce'IeHRSI ~OT006pa30B8.HHJI a;n;po­

BOB COOTB6TCTBYJO'l' HRlltll~ (200 MaB) H BepXHeft (IOOO MsB) rpa.IDI­

JJAM o6JI.acTH 9H0PI'lm lf>oTOHOB, B ROTOpo:lt rrpo:ae;n;eHH R3MepeHWI, . a 

~ noJIHoro ce"<IeHlUl il>OToo6paso:saIDIH 91°- MeaoHoB - OT HIDRHett 

rpamrrm 185 .no 450 MaB. 

.. •• v_.-• 1. ·-;.c 
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IIo.ny'!eHHHe HaMH sHati:eHM .A3qxp n rrapaMeTP axpami:po:samm 

,IWI pa3Jllf<IHHX H,JJ;ep IlpI!Be;n;eHH B Ta6JIH~e 

IlOJIHoe Be c 0 Ae 
ce'IeHRe . 

.A ;icpcp o(. .A sq:>cp o/, .Ascpcp o(. .A11cpcp dv 

6(1f,cigp) 8,3 0,96 I0,64 0,95 13,55 0,94 23,59 0,96 
nOJIH. ±0,2 ±o,OI ±0,2 :!:o,O,I It 0,2 :to,OI :t 0, D :to,015 

0 ( 1f1 if0
) 

6,31 0,84 8,33 0,85 9,35 0,81 15,49 0,83 
noJ1H. :t 0,44 :!:o,03 ±o,36 :!:0,02 !0,4 :to,02 : 1,8 !0,04 

KaR BH,D;HO, IIapa.MeTp 3Rp:1.H:e:poBaHl!Jl ,IWI qic>Too6pa90:saH:ra:H a.n;­

poROB wme ( o(. ~ 0, 95) TeopeTR"<IeCKI! npe;n;cxasaHH!:lx 3Hati:emti1 

( 0, 84) [ 4 J n ( 0 , 8 ) ( 5] , a .llJlll lf>oToo6paso:samm BT 0 
- Me soHoB, 06-

ycJioBJieHRoro, B OCHOBHOM, pe30HaHCHHM B3anMO;n;ettCTBHeM,IIOJzy'laBY.l'­

CJi SHB.'IeHHJI, npe,n:cxasamme ;n;.1111 ceti:eHd ~TonorJiomelilL'I B peso­

Ha.HCHO:lt 06JI.aCTK. 

IloJIHoe ceti:eHHe MOlltHO napaMeTpns:e:poBaTD TEUtZe B Bn;n;e: 

6(~,.A) = 60(~) ·.Are, 

r;n;e ~ ( t) - 9aBHCJllllHlt OT 3Rep!'IDl lf>oTOHOB IJapiMeTP, a re. - na­

paMeTP 0Iq>rurapOBB.HKIL Ilp:e: TB.KOtt rrapaMeTPnSarnm H8lll:e: ;$.HHHe B 

,ItBOitHOM norapI!~eCROM M!l.CmTa.6e xopomo OIIJICHBall'l'CJI ypa.BHeHR­

e11 Irp11MO:lt, npoxo.wrme:lt ti:epes TOti:RY 60(~) IlPll A=I • m.temt~ 

yrOJI HaRJIOHa 8 , r;n;e t8 9 :. (1; • Ilo,n:o6HM IIapaY8TJm~ 9RC­

nepmreHTaJI:bHWC ,naHH!iX Il09BOJIJieT Hsy'laTD aHepreTB'leCicyD 88Bll­

CJDIOCTJ:t DaJ;8110'?p8. 8Kp:1.H:ra:po:saHHH ~ • Ha pnc.l IIJlilB8,1{8BY 
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epnm <llO~OFOB rsB. rr~eH-
cell:e:imv qKlTOo1paSO:saJmJI a,I(pOHOB 

30HOB. 

'-W!O, 'iTO a:: ~ IIOJIHoro cell:eHIDI a,llJ)OHOB IIMeeT CJJ.a6yv 

nHepreTH'iecley'v sa.mrc:e:MOcTI> ( ae = l, 05 :!: o, 15 np:e: EK = 200 MaB 

H ~ = I,15 :;- c,: np:e: E~ =I rsB), Tor~ rum ;nJiii qmoo6pa-

soBalmll !ii 0 
- ~eSOHOB B o6Jra.cTH A - pesoHaHCa npaKTZ'l8ClO! 

rrocTosnrna ( .:e = C, 6 :!: 0, I), a 38.TeM HeCKOJ!bKO YBe.mr<DIBae'l'CJI c 

yBeJIHlleHReM sHeprmr. IIo.n;o6HHit aHa.J!Hs fl - samrcHMOCTB DpOBe­

.n;eH Ta.Kl!te B o6Jra.cTR sHeprRH t::,. - pesoHaHca ,I(JllI nOJIHoro ceqe­

H:rui: tPoT006pa30BaHIDI a,llJ)OHOB [10,II] H Si
0

- MeSOHOB [I2] • Pe­

SYJ!bTaTH - E£ = 1,1 [IO] H (£ = I [II] ,IT,Jlli npouecca tPoT006-

pasoBaHIDI a,llJ)OHOE PI ce = u' 62 :!: 0' I .IT.Jlli ;Ix>T006paso:ea.HHR gy 
0 

- Me-

HOB - Haxo.n;RTCJ'i B y.n;oBJieTBOpl!TeJII>HOM cor~ac.IDI c H8.IIIHMH pe­

YJII>TaTaMH. 

Ha p:e:c.2 npHBe.n;eHa aHepreTHll:eCKB.Si 3aBHCHMOCTD rrapru.1eTpa 

60 (~) COBM9CTHO C aHaJ.!OrK'Uil:lMR 3Hall9HIDIMH pa60T ~IO] lit [12} 

HTepecHO OTM9THTI>, ll:TO Rax Ha!UH, TaK H no~eHHI:le B F>OHHe SHa­

eHKFI 6 o ( ~) .IT.Jlli npoueccoB tl>oTopOJl!,II;emrn a.n:poHoB H ST 
0 

- Meso­

HOB B rrpe.n;eJiaX OlllH60K COBIJa~IOT MeJl\DY 0060.lt. Ha STOM JKe PHCYH­

Ke )J.IDI CpaBHeHHR npHBe.n;eHH TaroKe cell:eHHJI qK>Too6pasoBaHHR amx>­
HOB .PI gj 

0 
- MeSOHOB Ha CB060,n;HOM HYMOHe. 
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PHc.I 3HepreTH'ieCRruI samrc.PIMocTI> rrapaMeTpa sKpa:impo:eaH.PIR x 

! , i - )1)1H llOJIHOro cell:eHIDI tPoT006pa30Balmll a,llJ)OHOB 

B gr•_ M830HOB, COOTBeTCTBeHHO. 
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PHc. 2 8HepreTH'!ecKaR aamrcHMocT:& napaMeTPa 60 lo). 
1 ) ~ - ,Ir,1IR IlOJIHOro Ce'leHID.! <lJoT006paaOBa!il'IR a,IUJOHOL 

H ffi" 0
- Me30HOB Ha ~x. COOTBeTCTBeHHO. 

x I • - COOTB8TCTBYIOT IlOJIHOMY cei:reH:i!IO if>oT006paaOBaH:i!E 

a,IUJOHOB [13,14] :i! ITT
0

- M830HOB [15] Ha :ayKJIOHe,co­

OTBeTCTBeHHO. 
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