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Pa6oTa s@noJIHeHa B llHCTHTy,re SI,rtepHmc HCCJie,11,0:saHllii AH YCCP; 
KHeB. 

Haytl'.H@A pyKOB0,11,HTeJib 
KaH,It~aT ¢H3HKO-MaTeMaTHqecKHX HayK 

0¢~HMbHl,le onnoHeHTY: 

,11,0KTOp ¢H3HKO-MaTeMaTHq8CKHX HayK 

KaH,ItH'AaT ¢H3HKO-MaTeMaTHqeCKHX HayK 

Be,n.yI!lee HayqHO-HCCJI8,ll,OBaTeJibCKOe yqpeJK,D.eHHe: 
llHcTHTYT R,11,epHl,IX HCCJI8'AOBaHHA AH CCCP, MocKBa 

D.f.3,11,eceHKO 

Jl. l3i,mos 

JI.A.IloneKo 

38IJIHTa ,11,HCCep'ranHH COCTOHTCR " __ .. __ _.;,.. __ 1985 r. 
B ______ qac. Ha 3ace,11,aHHH cneUHMH3HpOBaHHOI'O CoBeTa 

,U-047 .01 .03 npH Jia6opaTOpHH SI,rtepHl,IX npo6JieM 06'be'AHHeHHoro HHCTHTyra: 
R,D,epHl,IX HCCJie,11,0BaHHA, . JJy6Ha MocKOBCKOA o6JiaCTH. . ' 

ABTOpe¢epaT pa30CJiaH " __ .. ______ !985 I'. 

C·,11,HccepTanHeA MOlKHO 03HaKOMHTbCR B 6H6JIHOTeKe 0llill1. · 

YqeHlilA ceKpeTapb cneUHMH3HpoBaHHOI'O CoaeTa 
,11,0KTOp ¢H3HKO-MaTeMaTHqeCKHX HayK D.A.EaTycoa 
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OB!Wt XAPAin'EmCTIIBA PAEOTH 

_- _ . AR'rYa.JibHOCTb • npo6JieMY. • TP8,11.HllHOHHYA 'HHTepec ·. K . npo,ItOJIDm!HMCR _·_ BOT 
y.itte nHT&,11,ecRT ~eT HCcJie,11,oBattlUrM'.iBotbior; 6eTa-pacna,11,a{Goer,ert-~r-lll 
. eh1;1s:.: R~v. ~I935, v.IB, .P•, 512-]''o6ycJIOBJI8H H8CKOJibKIOOI nplNH-, 
HaMH,. rJiasHoA 'H3 KOTOp,IX BBJUleTCfi B31lHMOCBfi3b 3Tor6 nponecca co CBOI-

• ' < r ' ,, • • , , .'. • • , , : ,-. ; • ' - .:., • , ,· • • , • ✓ • , • ;, , . •.· , ~ ·• ~ , : . 

C'l'BS.Mlf : HeATpHHO H c.na6oro B3aHMQ,D,eACTBHfi. nepBOH&tlaJihHO , HsyqeHHe ne-.. 
. pexo,11,a .(A,Z) -(A,?.+l)+ze- :paCCMaTPHBaJIOCI, Kax ~noco6 riposepKH 

. .- . ' ' 1·· ... ·,,. ·._ ' ' ' .. - . 
'To~eCTBeHHOC'l'H·HeA'l'pHHo·H aHTHHeATpHHo,·a TaDe K&K HCTOtlHHK Hii¢0P"." - - . . ' . . . :- .' - . ' - ·: / . _ .. · - . - ', . ,. 
N&QHH o cJia6ow BaB.Hwo,11,eAcirBHH H oco6eHHocTHX CTpyl(TYJlil aTOMHWXH,Itep. 

· .. B HacTo,miee Bp~MH noBwmeHHWA HHTepe~ K npo6JieMe . 2, -pacna,1ta . · 
06'b11cHS1eTCfi ycrie11IHJ,1M paa·BHTHeM TeopHA, · 06'be,11,HHJm1tHX aJieKTpoc.na6we H 

CHJibHlile Bsmo,11,eAcTBM 3JieweHT&pHl,IX tiacTHU, B paMJCax KOTOp,IX aaKOHY 
-.· ... - . . . . . • . · .. I , . . • • ·- ,,_. . . . ... 

'C0xpaH8HM 6apHOHHOro H .11emo~oro 3&PJf,ltOB He BBJIJDl'l'CR TOtlHYMH, a ., 
HapyuiamTcR · npH 3Heprw, COO'l'BeTC'l'B)'DltHX .• ~cma6y ,· o<n.eAHHeHHB ~- BcJieA- . 
CTBH8' 3'l'OI'O ,11,0JmHII npoHCX0.11,HTlo '1'11KH8 npo~ecCY; KaK paCIIB,lt. npo'l'OH&, -
6eaHeATpHHHYA .11,BoAHoA 6eu-pacna,1t &'l'OMHHX_ JJ,Itep, pacn&,lt. dOHOB 6ea 113- , 
nyqeHIUt HeltrpHHO 11 pJJ,It' .JI.WI'HX ~ C)'uteCTBOB!UIH8: 2 ~ ~pacn&,lta' 'oaH&tlllJIO (Sy ., 

, OTJIHtlHe · no.upxa~H ,HeA'l'pHHO -OT noJIHoA, tl'IO _ 110:ateT 6YTi; cBJtsaao, c. He-. 
HyJI8BOA 118.CCOA HeA'l'pHHO IUDI C B03MOlltHWM ,Bua,itOM npaBHX Jien'l'OHHWX '1'~ : 

ROB. Bo -worHX; 110.11,eJtJDC eAHHYX ·_ KaJIH6posotOODC TeopHA. nPWio.io:atem o He-., 
. Hy.D8BOA wacce HeA'l'pMHo:_x O B03MOlltHOA_ HHTepf>epeHUHH JleBYX H npamix. !'O.:,; -
·KOB B. CJl&60M B3aJDI0,11,8ACTBIOI, BB0.11,R'l'C.R 8C'l'E!CTB8HHIDf o6paaow.' ' ' ' 

B CBR3H C 3'1'HM o6HapyaeHHe 2~0')) -pacn&,lta, HaP)'1118111tero . 3&KtiH, 
. - C0XpaH8HJUt JlenTOHHOrO 3APJf,lt&, nOC.JYllt)LIO (Sy CHnHYM apryM8H'l'OM B DOJlh-
. sy. -rebpHA "BeJIHKoro 06-beAHH8HHJl11 i .. a• AOIWl!,TeJlhC'l'BO . ero O'l'CYTCTBHJI 
npHBeJIO 6w K _ cTpoI'H,11 · OI'paHHtl8HHJI)( aa eexoTopie napueTpi .- -

' 

-:1 ·, 
Oh,,;..~\-~- :·:_7;·~~· ~,:.. .. 
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KOHCTaHTl,I B3aHMOAei?CTBHR aapmiteHHl,IX ,H, HeitTpa.iibHh!X: XHI'I'COB!,IX" 6030HOB C 
~ I , - ' .. , 

JienTOHaMH, _CTeneHb H8COXpaH8HHR JienTOHHOI'O sap~a, nocTORHH!,18; xapaK.;. 
TepH3YJlllHenp11~ecb B cJia6oM eaaHMOAeACTBHHnpaewc JienTOHH!,IX H 8,IUJOH,-: 
Hl,IX TOKOB; _Mac ca: HeitTpHHO. Kar< . H3Bec;rH? ~ Mac ca HeATpHHD HM_eeT . HCKJID, :_ ·. 
tlHT8JlbHO Bal!CHOe .3HatieHH8 He TOJibKO B TeO_pHH 3JieMeHTapH!,1X tiaCTHQ, HO '. 
TaI<l!Ce B. KOCMOJIO~HH H -acTp04JH3HI<e, nocK_OJibKY C aea CB$138l-D,I cpe~1111' '. 
nJIOTHOCT&, reoMeTpIDI 1 :eoapacT H 3°BOJ1DQHR BceJielittoa,' BoaMoimie' oc~ix .: 

'. C • '• , •• ' • ,, _ ' , • , ' •., I -. ' '. , 1, .•' ~ - ' ,; • 

JIRQHH pasJIHtlHl,IX THnOB HeitTpHHo. . ' ' 
· Yr<asaHH1,1e,06cTORTeJibCTBa o6ycJiaBJIHBBllT a1<TyaJibHOCTb

0

HCCJieAOBaHHA 
ABOAHOI'O 6eTa-pacnB,1J,a H-Cnoco6cTBYJJT'nOBW8HHIO,IDC HHT8HCHBHOCTH'.' ,' 

/ . . ' . • . , . _. ' ·. . . . , I 
. :3KcnepHM8HTaJibHOMY H3ytl8HHll ABOattoro,6eTa-:pacnB,1J,a nocB~8H0_3Ha-
/. • - 'J. ' ' ' ', ', ' .- -1 . ' 

'' tlHT8JlbHOe_ KOJ!Htl8CTBO 'pa60T. -HeOAHOI<paTHO noRBJIRJIHCb C00611l8HHR. 06 06-
, HapyitceHHH 3TOI'O. RBJieHHR 

1
KaK B:· npRMWC Jia6opaTOpH!,1X Oill,ITax t 18ea, 96zr, _ 

82se, I?4Sn),.TaKH B KOCBeHH!iX reoxHMMti
1

eCKHX 3KcnepHM8HTax c82 se~ 
128re,·I30re), TeM _He ueHee OAH03~atlHOe '11 ,qOCTOBepHoe AOR~aT.eJI~~'l'BO 
ero CYJil8CTBOl3aHHH noKa OTCYTCTByeT·.' CJ!OlKHOCTb 

0

IIOCT8.HOBKH. om.rroe C .He:. 
_ riocpeACTBeHHOA perHCTpaQHea npO,IzyKTOB pacn~a 061,RcHReTCR CYI1l8CTB~Ba- · 
. . HHeM TPYAHOYCTpaHHMl,IX qJOHOBl,IX npoQericOB;. ID4HTHPYDJ1HX ABOattoa .• 6eTa - -·• 

pacnB,ll,, no~TOMY Ha cdepeMeHHOM ypoeHe HccJie~oBaHo.BecbMa. orpattHtleHHoe, 
KOJ!Htl8CTBO !JOT8HQ~8.JibH(),2~ -aKTHBHLIX

1

,11Aep. 01:0 ,- 48ca (,Ti12 ~: '_:' ' 
2-1021 JieT); 76Ge 

1
CTr12 ~ l,2•I023 JieT); 82 se :CT /~t~·3,I:I021 JieT). 

) 3?r~ (T1/2.~ r,2-1Q2I JieT), H 150NdCT112 ➔ l,,2·IO~LJieT)~ IlocK_OJib_Ky 
eepoRTHOCTb · 11 APYI'He xapaI<TepHCTHKH 6eaHeitTpHHHOI'O A_BOAHOI'O 6eTa-pac..:. 
nB,1J,a MOI'YT CHJibHO aaeHceTb OT 3HeprH·H nepexoAa'.11~ cBoAcTB J)OAHT~;bc~o-
ro RAPa, AJIR. 06H~pyitteHHR 2)o -np9Qe~COB Heo6XOAHMO' Ka~, pacmHpeHH_e-,n~
petiHR ~CCJI8AY8l&DC ffYK".1H,qOB, _:raK H AaJibHeJ:!mee nOBh,11118~8 _tlYBCTBHT8Jlb ,_ · • •. 
HOCTH'npHMeHReMl,IX M8TOAHK~ . . ' . ·, 

,,, ''' ·_. Ue.11b~a60TLi •. HccJI_eA9B,· 8.HHJ{;'de3HeATpHHH,_OI'O ~Boattc>1;0 6E;Ta-pa' ,cnB,IJ,ai<C:, 
96zr H 10 0 "iia ycTaHOBKe co C~HT~OHHl,IMH AeT8KTOpaMH.:'Paspa6oT-' 
K~ ~eTO~HKH. Ha~e~Hll . 2 ~OY-:picn~a ·?6Ge c n~llOillbJ? : no;rynpoBOM,HKOBoro; 
repMSHHA-JIHTHeBOI'O_ ASTeKTOpa H _HCCJ18AOB_aHHe. ee.B?3MOlKHOCTeA B OIIlitTe,. · 
npoBo,qHMoM na noBepxifocTH 3eMJIH ;, PactieT or~eHH~ 11~ naP,1.MeTp,1 T~o:.. · 
peTHtl8CKHX,MOA8JieA, OCHOBaHH!,18 Ha nOJlytl8HHl,IX 3KCnepHMeHTaJibHIDCA8.HH!iX. 
C03AaHHe nOA38MlfOA: HH3K04JOHOBOA Jia6opaTOpHH1 H. H3ytl~HHe ';B03MOJKHOCT8A ' 
nOBl,IDl8HHSI tiyBCTBHT8JlbHOCTHnpRMIDC Qill,ITOBIIOpeI'HCT~ 6eaHeitTpmrao7 
ro AB_OAHOI'.O 6eTa-pll.Cn~a., , .. ;, . . . ' . . 
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MeTO,ll HCCJl8.ll0BaHHSI H HaytlHM HOBH3Ha peayJibTaTOB. B pa.60-re'npo-': 
BOAHJIOCb·H3ytieHHe 6eaHeATpHHHOI'O ABOattoro.6eTa-pacnB,1J,a'B np11MWC·onoa-' 
HaBaTeJibHIDC sKcnepHMeHTax, OCHOB8.HH!,l}C Ha HaytreHHH 3HepreTHtiecKoro 
cneKTpa H3JlytleHHSI odpaaQa, co~eJll!Sll1ero B CBOeM cocTaee no-reHQHaJI&HO · .' 

. 2 jo' -aKTHBH!ile Mpa H HCnOJib3YJlllIDC xapaKTepHOe CBOACTBO 3TOI'O npoQec
ca - no_CTORHCTBO CYMJdapHOA 3HepI'HH _ HcnycKaeMIDC . 3Jl8KTpOHOB. IlpeAeJib. -
HM . c1<opocTb 6eaHeitTpHHHoro 2f> -~cn~a npH o-rc~STBHH JIHKa B 06.11a:,C-: 
TH 2f0~-nepeXOA& ~l,ltlHCJIRJiaCb HCXOA$! H3 ypOBHSI qJOHa B COOTB8TCTBYJ)-
!Il8M 3HepI'eTHtieCKOM AHanasoHe.· ', . 

. C 3TOA ~8Jlbl) 6wra ycoBepmeHCTBOBaHa 'cyiqecTBYDJ1M , HH3K04JOHOBM ' · ... 
· ycTaHOBKB. · co CQHHTWIJIRQHOHHl,IMH. ieTeKTOpaMH,: a .TaI<l!Ce 61,1.11a · paapa6 OTa.Ha · 

/ ' H C~3AaHa M8TOAHKa AJIR HCCJieAOBaHHSI ABOAHO_I'O 6eTa-pacnB,1J,a C nOMOillbll 
IIOJIYnpOBOAHHKOBOI'O repMaHHf;!-JIHTH8BOI'O ,qeTeKTOpa. . · . < _ •• • • 

.· OcyuiecTBJieHl,I s~cnepmieHTH- no HaytreHHD_ 2 ,- :.pacnB,1J,a 76Ge, 96z,. 
H 19°Mo,·. 06II1eR npo~OJIJltHTeJibHOCTbll 1833.q, 316(J°tl, H 2600 'll, B KOTOpi,lX 
ycTaHOBJielihl I'paHHtlHl,le 3HatieHHll nepHOAD~ no;rypacnB,ll,a no 6eaHeitTpHHHo
MY Kali~, paeH1,1e c ,iiosepH1,'eJiblihlM f'Jl.OBHeM Bepo11'l'HOcTH ~: 0,8 -1o2l' · 
JieT c76Ge, · o+.;.o+ n~pexo,.z:t); o, 6·102 . • JleT c76Ge, o+-2+ nepexoA); •· · · 
2,5•I0!9 JieT c96z;-) H 2,6°162! JieT 'c100Mo) . COOTB8'l'CTB8H!f0: 'IipoBeAeH' 

. paCtleT ~epHIDC MaTpHtlHIDC 3Jl8M8H'l'OB 2~ ·-nepeXOAa 100uo· - IOORti B pall-
. Kax 060JIOtlet1HOlt MO,qeJIH. :~ . '. . , '', . . . ',,.' 

C03AaHa nOA38MHM HH3KQ¢OHOB8Jr• .11a6opaTO,PHJ1~ ,HSXO~~MCSI B 'COJIR- . 
HOA max-re Ha I'Jiy(SHHe 430 M i{o6~8JXIIM OllTHMaJU,lmlwlii WCHOBblMH Jeapa!(

. ' TepHCTHK!lMH ~ Ilpoae,qeHH H3M8peHHR ypOBHSI '~OHS. pa3JIHtlHl,IX AeTeKTOpOB 
1 

xoTop,re aH8JlH3Hpymcli H cpaBHHBaJ>Tc11 c pesyJibTaTllMH, noJlytleHHIOOf' s · ' 1 

APYI'Hx:-no,q~eMHHX JIS.60paTOpHSIX, onpeAeJI8Hl,l•nYTH AaJibHeJ:!mero rioaweHM 
·tiyBCTBHTeJibHOCTH 3KcnepHMeHTaJihHIDC•MeToAHK no HcCJieAOBaHHll ABOAHoro 

. '' ' ' ' ' ' " '\ 
.6e-ra-pacn8,ll,a~ · · ' 

1
, 

( '·\ 

HaYllHM H npax-rHtieCKBJI aHa~HMOCTb pa60-r1,1. B peay.1111-ra-re npose,qe~'
HIDC 3KcnepHMeHToB ycTaHOBJieHo, _tiTo npe,qeJI nepHo,qa noJiypB.cnB,1J,a rio OT-

.. HOuiemm K 6eaHeRTpHHHOMY _ ABORliOMY 6eTa-pacnw n~eBY!llaeT: 11,JIJI' 76Ge - • 
0,8•lo21 JieT {npH nepexoAe B OCHOBHoe cocTORHHe · 6 Se); H 0,6•lo2lJieT 
(npH nepexo~e Ha B036~8HH!,lA ypoBeHb 559 K3B ;(2+) ?6 Se), _AJIR 96zr . 
- 2,5-10

19
. JieT; AJIR I '110 ..;. 2,6•lif1, JleT npH ~OBepHTeJibHOM,ypOB~e . 

eepOSITHOCTH peg~ I'pa.HHu,r nepHOAa DOJiypB.C~B,ll,a 96zr . H lO_Oli{o Ha. TaKOM 

ypOBHe t1yeCTBHTeJibHOCTH·ycTaHOB.neH1,1'enepB1,1e. IlpH.CpaBHeHHK 3THX BeJIH-
- . ' . . . ' '· ' ' , 

tlHH co 3Ha~eHHSIMH, pacctiHTaHHHMH no TeopeTHtleC,KHM MOAeJIJIM,nOJlytleHl,I 
-.,. ' • ' I • < ' , 

'·I 
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BaaHl,le orpa1n111eHHH Ha ~osMoJEHoe npHcyTc'l'BHe pesoHaHcos B ·MIJ8X,,MB.Ccy. , 
HeA'rpHHO, ripHMecb npaBwc TOKOB, s· c.na6ow B3aHMo,tteAcTBHH, ·cTeneHb ae - · ,, 
'coxpa.HeHHir JienTOHHoro .aal)MS.; KOHCTaH'l'y ,~38.HMO,tteACTBWI rHIIoTeTHtlec _, 
KHX CKa.lI,!pHHX XHrrcom . <SosoHOB· C HeA'rpHHO.: PaaBH'l'lle MeTO,ItHKH. HCCJIEl-; 
,ttoaaHHA noaBoJIHJIH co3,ttaTb H~SK~oHoswe ycTaHOBKH,. KOTO!)He, '#HI<nHoHH-' · 
pya Ha no:eepXHocTH 3eMJIH,, He ycTyn8D'l' no· cBOHM napaweTpau JiytmIHJ&no~ 
aeMHlalM o<SpasuaM[A:3, '1981, T.50, ·n~f. c.43,.:-51]. ·· , ', ·· · 

. C03,ttaHa rIO,It38MH~ HH3K~OHOB8JI Jia60paTOpHS1 ll)Ui. npoBe,tteH!UI .' 3KC
nepHMeHTOB,. CBff3aHHHJtc IIOHCKOM pe,ttKHX npoueccoB. PesyJibTaTH Hayqe· -
HHll ~oHa, pa3JUNHlilX .U:eTeKTopoa B ycJIOBWIX cci~oA. maxTlil nosaoJillD'l' · 
nr.a.HHpoaaTb' ,tt8JlbHeflluee c~ecTBeHHoe noBlill!leHHe qyB.CTBHTeJlbHOCTH om.rroa. , , 

•. , , , , . , . . ,' • ,. : I . , ,. 

' , < I' 

MeTO,ttHlleCKHe ·paapa<SOTKH .H TexHHtleCKHe pemeHHJI, pa3BHTlale B ,ItHC-
cepTa,uHH\l\.lUI H3ytl8HM ,(SeaHeA'r~HHHOI'O 2f!> 

1
:.:pacns,na,HMell'l' ~8lEH08:3Hatle- . 

HH8 KaK, ,ItJia noHcKa ,ttpyrHX pe,ttKHX npoueccOB: (pacna,n npoTOHa,· SJl8KTpO;;. · 
: Ha, cnoli'raHHHe nepexo,J!,l,I a,ttep 13. CB8pxDJIOTHOe• COCTOaHHe,. perHCTpaiiwt '' 
. COJIHetlHHX H8$1TpHHO ), TaK · .. H . ,ItJU1. npHKJill,nHlalX , H3Mepemdt, (,tteTeK-rHpOBalffle. . , 

- ' . , .' ''. . . ~ ·- '' . ~ ; ' .. '" . .i 

, CB8pY.HH3KHX. KOHU8HTpB.UHA l)a,nHOHYKJIH,ItOB '. HCKYCCTBCHHOI'O, H 'ecT~CTB8HHO-; ' 
' ro npoHCXO~eHHff . B npHpO,ll,Hl,IX o6'i.eK'l'ax) • . 

,'.: : - ,·, ,:.- \ 

-
' . Anpo6a.mm pa<SoTlal H ny6JIHK8JlHH. Ocuo.~HHe peayJibTaTlil, npe.nc-raBJieH-:: · 

i, HUa , 'B ,ttHccepr&UHH, ,i:ioKJia,ni,1B8.JIHCJi Ha Bceco1>aHJa1X . coaeiqaHHllX no a,ttepHoA · . 
cneKTpOC:KOnHH H. C'l'pyKType •. aTOMHoro · ·a.iu>a 'cxm, ,· anpeJib

1

• 1981 i, •. Cru&ap- '' ,,· 
~; xxxn _;MapT,19~ r., (:KHeB;iXXXIY. -,anpeJJb I984>f~,<A.Da-ATa);,' 
BceCOJl3HOM COBe!IlaHHH no CUHffTHJIJ!aTOpaM H JillMHHO~OpaM (Ililrn "MoHo
KpHCTaJIJII>eaKTHB", ceir.stSpb 1982. r, XapbKOB), Mez,nyHapo~oA i<o~e _, 
peHUHH ,"HeATpHHo~82" (HllHb 1982 r, ,· , BaJiaTo.pe,tt,' BeHrpM), HSJioaeHht 
B :Ma'l'epHaJiax aTHX coa~am1A K KpH!flepeffUHA, · a TaKJte ony(SJIHKOBaml B 7 ·'· 
' , . ·' ' . \ . ' . . 
net1aTHJa1X pa6onx. · ,. 

,°Anpo6~.~HCC8pT~ OCYI118CTBJiaJiaCb Ha H&yqHJ,IX_CeMHHapaxB· 
O<h,e,ttHHeHH·ow ·HHCTRTYT8 AA8PHHX:'icc.na,1tonamlit (,JJy6im, ,•. 25 Hl)ffj( 1984 r. 
H 27 MM 1985 n). lbicTHTyreji,i'iepm ll:CCJI0,JtOB8lllllfAH YCCP (Kaan·, 

25 anpw 1985 .r~) ! 
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OtSbeM pa60Tlal.; .l{HccepT~OHHaa patSoTa H3JIOllteHa Ha 85 CTpaHHI.{ax 
.
0M811!HHOnHcHoro TBKCTa, Hir.JmcTpHpyeTca 52 pHCYffKSMH H 20 Ta6JIHUSMH, · .. 
. ,l{Hccep-raQM COCTOHT M3 BB~,tteHHa, Tl8Ti,,pex rJiaB, 3a:KJilllleHIDr; npHJioze..: ' '' 

HM.!l .H CnHcKa UHTHpyeMOA .nHTepa'l'ypi H3 151 H8.ID,f8HOBaium 'Ha H CTpa.HJi::_ · · ✓ . ,•' '". . , -
uax. , . 

~ 

HA 3Al!UITY WHOCfi:CH cnmvnnHE ·noJio~: ~· 

. :i:. Y~OB8pil8HCTBOBaHa•Me'l'o,ttHKa H3ytl8Hlffl,,ItBOAHoro <Se-ra;;.pacna,na 
aToMHWC a,ttep lia'HHaK~~HoaoA c~HTHJIJiaQHOHHoR yCTaH~BKe, pemeHa npo

.6.neMB. ua,n~oro.onpe.neieHHa cneKTpOMeTpHtlecm xapaKTepHcTHK nJiacT--
MaccoBwc CUHffTHJIJiaUHOHHHX ,neTeKTOpoB CJIOllHOA KOH~Hryp8.UHHH HJC 3Hep

. rBTHtlecKoA KaJIH<SpoBKH B npoQecce ,ttOJirospeMeHHlilXHaMepeHHA, · · pa3BHTa 
M8'1'0'AHK8. no,ttI'~TOBKH.06pa3uos·,ttJIJ1 HCCJ.18,ll,OBaHHA . .ttBOffHoro' 68'1'~.:.pacna,na~ 

.. ·• · · ·• · 2.,·no,ttro~oBJI~H ·H: npoae,t1,eH .nEooA a~cnepHMeHT .no •. :noHc~ '6e~Hef 
TpHHHoro · ,ttBoAHoro <Se-ra-pacIIAAa · 9 Zr; B OIIYTe npo,ttOJIUTeJib!fOCTbll . · 
3160 q ' , YC'l'8HOBJI8HO, ll'l'O HlmfHA npe,tteJI nepHO,qa no~cna,na:96zr 
C AOBepHT.eJibHW ypOBHeM ·B8p011'1'HOCTM 68' paseH 2, 5-lol JieT. &ro SH&-: 
qeaHe ·. npe~YDJaeT , paHee · y6TairoB.1IeHHoe OI'paHHtleffile , Ha. CKOpoCT&, 6ea~eA-, 
TpHHHoro ,ltBOAHoro 6eTa-pacnAAa 96zr npHMepJio ~ IOO paa. :, . · ·, · 

' ; 

:3, MccJie,ItOBaHhtB03MOllHOCTH ,It&JibHeJlmerci ycoaep11eHCTBOB&HHJI we-
\ . ,,· .,. : . ·: ,; . '. . - . ' 

TO,ItHKH on03HaB8T8JlbHlalX sxcnepm,eHTOB H OC~8CTBJI8H 0111ft no M3ytl8HMI)· · 
',ttBOAHoro. <Se-ra-pacnAAa' I00y0 o6utel np0,It~.DHT8Jl~HOCTbl) 268) Tl, , . B 

pesyJibTaTe KOT0p0I'O.Bnepme H&'COB~M8HHOM yp0BHe on~eJI8HO rpaHJN.:..· 
H08 3H&Tl8HHe nepHo.ita DOJJYpaCnAA& 1vvuo no <SesHeA'l'pKHHOMf K&H&Jly, pu
HOe c ,It0B8pHTeJn,HoA B8p011'1'HOCT•I) 68' :- · 2, 6• to21 JleT. ,tto Moro omlT&' 
c T&KOA ~CTB.HTeJibHOCTbll HCcJie.itoB&HW Tonxo·•TleTHpe :RAPA c48ca~-76Ge, 
82. <'- lM:.8 ) ·. · , , · .. , . · ·: , · , , . · ~ • ... ---i· • - ,, .' 

' •• \,, < :1 • _-.. . , .. - ' ·' \ ' ' ,· -··· ;' 
·4~ Paapa60TaHa M8'l'OAHJCa'HsyqeHHJ1 .itn~lbforo 6eTa-pac~a.c·nowo~ 

. : tllhll ·no.nynposo,ItHHKosoro re,PMllHJlA-JIHTHeBoro .ite-rex'l'opa, B03MoaHOcTK xo-
. -TOpoA· HCCJie,ttOB&HH'a 3KcneplUleH'l'e, BIIIIOJIH8HHOM Ha nOB8pxHOCTM 38Klll B 

T~TleHHe I 833 Tl. Ha 8Jf8JIJl3a pesy.1H&TOB H3MepeHHA ycTaHoueHo, 'll'l'O c , 
AOB8pHTeJibHJ,D(. YPOBH8)( B8p011THOCTH .· 68', nepHo,tt DOJJYpacna,na ~76ee npH ne-' 
pexo,tte Ha OCHOBKoe Ji nos6;p.1teHHoe cocToRHHJI 76 Se npeBlilll&eT 3H&Tl8HIIJI 

, o;s~rD".1 
Jia-r. a o,s-ra21 Jie-r_,oooTBeToirBeBHo., · 

' . 1 • ' . . ' ;,:· ' ' 

/ 
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• 5. 113 CpaBHeHHR 'AaHJ-raX! noJlytleH~ npH 'HayqeHHH 2r, Q\) -pacna,D,a 
?6Ge H · I OOMo, · c -reopeTmecKHMH Mo;ieJIRMH · 3Toro npo~ecca ycTattOBJielihl , -· 
orpattmeHHR Ha Mali!opattoBcKyxi 'Macey Heli!TpHtto:<rn,1H32,9 aB· c76Ge) H 
<mv> ~ !4,2 aB c100Mo); napaMeTp Hecoxprui:emm JienTOHHOro. aapMa (npH ' 
m11 =0) Ois, I,?•I0-_5; npHMecb npaah!X TOKOB B cJia6oM aaaHMO'Aeli!cTBHH; Be-
posrTHOCTb npHCYTCTBHR t,.-peaoHaHCOB B MP~ 76Ge; KOHCTaHTY D3aHMO'Aelil~. 
CTBHR Mali!opotta C Heli!TpHHo;,' ' 

, ? ' L ' - ·, • ·.·1 I ' ~-' . '·'.. ' ' .• 

6.-C03'AaHa nO'A3eMH8.SI HH3KO~OHOBM Jia6opaTOpHR B COJIRHO!i! maxTeHa 
( ,' ',, . . ' : . ' ·.-

rJiy6HHe -rooo MB3, KOT,opasr o6ecnetrnBaeT_ onTHMaJibiihle YC:1JOBHR 'AJIR 3KC-
nepHMeHTOB no' HsyqeHHKi 2~ .;.pacna,D,a: HcXO'AR H3 H3MepeHHli! qJOHa pa3JIHtl,;;. 
HhlX 'AeTeKTOJ;OB oripe'AEiJieHbl MeTO'Al>t noBbmleHHR qyacT~HTeJibli,OCTH OIILl!O~,· 

' \ 

CO)lEPll{AHHE PAEOTH 

Bo' BB~ OCBeI!leHO COBpeMe1rnoe COCTO~~He npo6JieML! 2.r-, -pacna,D,a 
H poJib ere HCCJI8'AOBaHHff B yrny6JieHHH np'e'ACTaBJieHHli!•O npHPO'Ae CJia6oro 

, :SsaHMO'A81i!CTBHR '.i,i hpoBepKe 'np8'AcKasattHli! TeopHli! ".ileJIHKoro o6he~HHeHHR". 
r, , ~ -_ ' •• > '• ,' e' 

' B;TIEPBOti rJIABE paCCMOTpeiihl, TeopeTmecKHe MO'AeJIH ir, -pacna,D,a H 
oi~aeMble xapaKTepHCTHKH 3TOro npo~ecc;'· B pa3JIHqHh!X MexaHHsi.ia:x~· ' ' ' 
' CHCTeMaTHKa OCHOBHhlX '_COCTORHH!i! aTOMHIDC :n.zi;ep qa~TO npHBO~HT K CH'-', 
Tya~HRM, KOr'Aa ~po (A,Z) Jiert1e,_t1eM (A,Z+I),- 1HOTRllteJiee, tieM (A,Z+2) •. 

, , \ , - , - - ' I . - , 

IlpH 3TOM 3H,epreTmecKH BhlrO'AeH nepeXO'A. (A,z)..;.(A,Z+2)' KOTOp!,lli! MOJKeT I 

.; ' ' ' 'u npoHCXO.D:HTb 6~3 HcriycKaHHR ~eli!TpHHO, T,e. ; 
.c _ HapymeHHeM 3aKOHa cox~eHHR, JienTOHHO~ 

e · ·i -ro' aapMa (pHc·.r) • IlpKCIHHaMH 3Toro·MorYT' 
'RBJIRTbCR; - > ', -,. . ' -.' 

e . . .• -. , . . . . - . . - - . 
------ I). OTJim·He Macc1i n0Ko11 Heli!TpHHO OT izy.; 

d ' L ,l/ JI1I (Jierxoe ~Vj HJIH TRJKeJioe ,Nj ' 'AHpaKOBC- I 

, PHc.I,KaapKO~M'JiH~~- K?e H.nHMali!OpaHOBCKOe Heli!';'pHHo);_·_, ,,• , 
rpawa 2;,ov -pacna,D,a. 1 2) .npHMecb npaBhlX JienTOHHhlX HJIH. a,D,- · 

. ' ' ' .pomooc: TOKOB: B CJia6oM B38.HMO'AelilcTBHH; . 
3) B3aHMO'Aeli!CTBHe •. C yqacT'HeM CKWpffilJ( XHrrcOBhlX tlaCTHll C O'AHO.:. 

. . _,, ' . - \ .. 
KpaTHhlM HJIH 'ABYKpaTHhlM JienTOHHh!M 3aPMOMi 

4) CyiqeCTBOBaHHe Heli!TpaJibHO~O Jierxoro HJIH 6e3MaCCOBoro XHrrco-
• ," ' ~ ' r / 

aoro 6osoHa - MaitopoHa.. . , . . -. · -
,naJiee B . rJIB.Be IIOIC8.3aHa ~~BHCHMOCTb :icapaKTepHCTHK 2J, :.nepeXO'AOB, 

. - . ' '",.. . 
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OT napaMeTpOB TeopeTHtleCKHX MO'AeJieli!, npHBe'Aeiihl pactleThl BepORTHOCTH, 
yrJIOBhlX H sHepreTmecKHX pacnpe,l\eJieHHA HceycKaeMb!X aJieKTpoHOB ·'ARR: 
pasJimHHX -MeXaHH3MOB 2.r-, 0 ~ -pacn~a; 'IlO'At1~pKHBaeTC1!' tlTO 'OCHOBHM He-

' onp8'AeJieHHocTb TeopeTHtle~KHX sHaqe!fflli! ·T I/2 (2.f-> ) a,aKJ!DtlaeTcsr · a pact1e-:
. Tax MepHHX Ma.TplNHhlX ~JieMeHTOB 2r, -pacna,D,a, 060CHOBaHa _HaCTORTeJib- .. 
'· HM He06XO'AHMOCTb 'AaJibHeli!meA HHTeHCH~HK~HH HCCJI8'AOBaHHli! -'ABO!i!Horo 6e..: 

Ta-pacna.iia H pacmHpeHHR'xpyra HccJie,izyeMIDC eytCJIH.IJ,OB. ·. -· : . 

. · Bo moron· rJIABE, IIpOB.HaJm;lipOBa.~li COCTORHHe H n~pcneKT,HB~ 3KCne~ 

pHMeHTam.Im HCCJle'AOBaHHli! ABO!i!Horo '6ei'a~pacna,D,a: : 
!IOKa3aHO, tlTO yxaaaHHR. Ha CY111eCTBOBaHHe 2f>-paCna,D,a, nonyqeHHlile 

'B,KOCBeHHhlX reoxIDdmeCKHX omnax, He MOrYT RBJIRTbC1! 'AOCTOBeplil,IM 'AO-. 
Kas_aTeJibCTBOM 66mi.pyiiteHHR 3Toro J'IBJieHHR.' IIpe,u.'cTaBJieHa DOJIHM XpDHOJIO
rmecKasr Ta6JIHQS.·c.onHcaiiHeM MeTO'AHK H pi;syJibTaToB DP1JMlolX aKcnepHMeH
TOB. no nOHCKy 2f .:.pacn~a. ,no~po6~o ~CCMOTpeHH OIIlilTH c H~6oJiee BY- . 
COKOli!,t1yacTBHTeJibHOCTbD,·ODHCB.HHMaHHpyeMble.HcC.n8'AOBaHHJi:,2_f,-pacna,D,a, 

. - B TPEl'hEn rJIABE O~H~aHH ycTaH~BK~, ~eTO~HKa npoae,1teHH.fr H peayJib
TaTh! axcnepHMeHToa no· Hayqemm 2~ 0'11 '-pacn~a 96zr, IOC\{o ~76Ge ~ . : . 

.. . · B omnax no HccJieAoBElliim 2 r-, Ov ~pacna,D,a 96zr H IOOyo 'HcnoJib30Ba- -· · 
HaHH3KOqJOHOBa1t'ycTaHOBKa1 [~ecettxo,D.r. H 'AP•' - IlpH6op,iH.TexH.3Kc
nep., I979,Jf5 "."' ·C .47-~] ,, c. KOMJIJieKCHOA. CHCTeMoA BeyTpeHHeli! naccHBHOli! 
( 00. w· PTYTH), . "aKTHBHOli!'" ( 6 nJiaCTMaCCOBhlX CQHHTHJIJIRTOpClB c pa3MepaMH -.- _, · 

-500x500x200 ·w.3 K~li!) H BHemHeli! naccHBHOli!' 3~HTY (200 MM C~aJIH, - _.·· 
70 MM CB~a,, !60 MM IlOJIH3THJieHa):; ·. _ . •, . ; · .. ·-.. . . . , 

. . 'Bo.nbmoA. o6&eM . (2000+3000 ~,f); ·cJIOlltHM ~OpMa OCHOBHOro Ae~KTO-
, Pa H onaCHOCTb ,ero pa,D,HOaKTHBHOrosarpR3HeHHR,HCKJilltl81l'l' npHMeHeHHe 
HCT~tlHHKOB3JieKTpOHOB AJIR onp~eJieHH.RcneKTpOMeTpmecKHX xapaKTepHc-: 
THK'H KaJIM6poBKH 3HepreTHtlecxoro AHanasoHa 'A8TeKTHPYJX1teli! cHcTe)llal so 
BpeMR HsMepeHHA, Heo'Al{Opo'AffOCTb caeToewxo'Aa, pacceRHHe B o6pasQe 11 
MaTepHMax 3~HTl:l aaTpy'Al{HllT TllKZe KaJIH6pOBKy npH noM~H raMMa-HC'l'Oll-_, ' 

,. • .. I . . , ' . . • \ ' .I , 

HHKOB. )VIR tieT_Koro ~eJieHHR ,KOMIJTOHOBCBOro Kpa1! B perHc'l'pHpyeMOM . 
cneKTpe paspa60T8.Ha Me'l'O'AHKa perHCT~ i-:KBllH'l'OB; HCill:lTllBIIIHX otS-.. . ' ·.· ,. ' ' , ' .. 

paTHOe pacceRHHe B Hcc.nweMOM AeTeKTOpe, KOTOpa1! Il03BOJIHJia DOBl:lCH_Tb . 
TOtlHOCTb onpe'AeJieHHR o6&eMHHX xapaKTepHCTHK nJiaCTMS.ccoBh!X c~THJIJIJI-:

'-- ~oHHl:lX 'AeTeKTopoB cJiollHoA xottf>Hrypa.QHH. H npoHaBOAHTb · xompoJI& cTa- · · 
. 6HJibHOCTH' 3HepreTHlleCKOA mKSJIJI cneKTpOMeTpa BO Bpel,ffl' H3M8peHHA,. AJIH-

TeJibHOCTb KOTOp,DC AOCTHraJia HeCKOJibKHX Tl:lcm qacoa~ ·, . 
,· _neTElKTOp AJUI HsyqeHH112f-> ~pacna,D,a 9,6zr J_13rO'l'OBJleH H3 !4 OT,iteJI&- ·., 

. ' \ . , 

,,, 
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HIDC nJiaCTHH-CQHHTHJIJIHTOpOB Ha OCHOBe. noJIHCTHpOJia TOJllllHH08 IO w.t1K8.llt
,I(~. ,l{HllMeTp .r(_eTeK~Opa paBeH !45 MM, -BhlCOTa -: !85 MM. ,l{eTeKrop 'coe.iiH-

. HeH C qlOT03JieKTJ)OHHhlM Y?JHOitiiTeiieM ~:3Y-49B CBeTOBO~OM H3 noJIHMeTHJIMeT-... 
. . . • .· · ·. ' · · aKpHJiaTa Bhlco;oR. 60 MM H · 

' Oinc<iemo8 8 w~aAe ·,10
3 

.iiHaMeTpOM I45 m!. 06paae1:1:: 

·I 

I ,· .. H3' Heo6orariieHHOI'O MeTaJI- . .. ' - . 
' ' / ' I•' . • • 

0 

.3 

·~ 
. ! 

, / 
JIHtleCKOI'O QHpKOHHSI' nOM8'" 
o:ieHHblit Mel!W' · mracTHHaMH-. 

• • • ' I '< 

0 'CQHHTWIJISITOpa, nepe,I( HS-: 

0 I 
J 

,MepeHMMH 6hlJI.nO,I(Beprizy,r 

3000 K3f3. 

/,': ~- ··./·1··;· 
I~:.. . . . . . 
/4, . ·· . \ : . WlOl!I~ COC.TamJJ!a 

,ltODOJIHHTeJIIIHOA OtiHCTK8 Me
'1'0,ItOM aoHHoA riJiasKH ~ npo~ 
KaTa.H B BaKYfM8 .qo TOJllllH
HH !89, 5 MI'/cJ! .Ero 06111&11 , 

/ ?. ' E2 =3350 K36 2854 4 ?. 
//o , ;s 1 · . • , ere, B8C' ~PKOHWI -

~• •, .. '540,9 r,n0.ZieaHaJI Macca ' ' , 96 ' . . 
\ ... . /. .·· '1.t ~I5,2,r.3HepreTH'iecxoe 

:lb · paapemeime ,I(8T8KTOpa .zµur 

~
w //\,. . . · , aHeprmt I MaB 6ea od~a 
I~ ~ · · H c o6~0M oocTamt110 35% 

~~~~~-~: _H 50% OOOTB~_TOfB~HllO.,· . , 

~ · 3KcnepHlleHT no H3Y-:, 
I •• I . ' 96 .. t I. i, 

'60 " , , so , 100 lldMep KallMa · tieHm. 2;, -pacna,I(a. Zr · 
• . . 

11 
• . • . • . npOBO,I(HJICJI c aopeJISI 1900r~ 

1 .PHc.2: Yti~CTOK cneKTpa qioHa·c o6paa- · ~~'JIHBapi, !98!:r. BJI~6o~.'· 
QOM 

1

QHpKOHHJI s ?6JiaCTH ·np~o.JiaraeMOI'O ~f>.;..: P,&TOp~H; pacnoJI~aeHHOA .B (, 

' pacna,I(a 96 z r ~ '. ; . . ' ' . •. . . QOKOJibHOM nOM~eHHH 9-3Ta- ', . 
· · aaoro ·a,I(aHHSI. 'BHatiane aa 

· 936 ti (Si,u Ha6paH qlOH ,IteTeKTopa 6ea o6paaqa, 3&TeM; s TetieHHe 223! q 
H3MElpeHJUI llpOBO)\HJIHCb ~ 06pa8QOM

1

QHpKOHHJ!~,B cneJtTpax (pHC~2) ·oTCYT- · /·' 
CTBYJ)T KDH~JIH60 oco!SeHHocTH, KOTop,ie MOI'JIH dw 6WT11.cs.11aaHhl' c sos
uommM 6eaHeltrp~HHM ~BO~ 6e-ra-pacn8.,I(OM 96 z~ . B 3&BHCHMOC'l'H · OT 

:': MeTO,Ita CT&THCTHlleCKOA OQeHKH pe~~Jli.T&T~B C,lt~O. 3aKJil)qeHHe~ llTO m.:.. 
. JUrlt ! npe,l\eJI nep!(O,Ita DOJIYPACD8.,I(& 6zr· · H&XO,I(H'l'CJI; B. HHTepsaJJe . 
'(I,4+6,5)·Iol9 JieT: Pa.Kee Hu60J11,mee npe,l\eJil>HOe 3H&tieHHe npe)\enne-, 

, PHO.It& no.nypacna,I(a 96zr 6WJIO YCTa.HOBJleHO a pa60T8 [Awscha1~m M~ 
Phys .. Rev:.' I9fl6, v.IOI, Ji\ 3 - P-,I04I-I049]: Tif2 ~· 5•ro17 JieT. 
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B Onh!Te / ~o H3flleHHJl 2f-> .-pacn8.,I(~ I~~o C neJibl) DOBhllDeHlffl KOHQeH
TpaJ:tHH 'HccJie,IzyeMYX' .R,Itep 6Wia ,nplO!eHeHa HOBM ,IteTeKTHpYJ)lllM CHCTeMa, 
06111HA BH,It KOTopoA rioKaaaH Ha. pHc.3~ OcHOBHOA ,IteTeKTop npeACTaBJISieT co;_ 

... ,,, 

. ' ' 608 aa6op H3 !45 nnacTMaCCOBhlX CIUf
HTHJIJISITOpOB, Melt,ey-60KOBhlMH , I'p&HJIMH 

,. KOTOp!,IX HaxO,ItSITC.R HCCJie,IzyeMhle 06-
paanw MOJIH6,l\8HS:. KSJW,18. OT,It8JibHllA > ,-, 

· ,qeTeKTop H3I'OTOBJieH s BH,Ite np.11uo-:, · 
YI'OJibHOI'O napaJIJieJienHne,Ita H3 DOJIH
CTHpona' IOxIOx85 J, BhlCOTa 6no;..: 
xa ,1teTeKTopoB 85 MM, ; AHaMeTp I4&ol. 
C ~3Y-49B cQHHTHJIJISITOp,i coe.xtHHeH!i 
CBeTOBO,ltOM H3 DOJIHMeTHJIMeTaKpHJia-

• ~a ¢, I48lcI20. J,. 8HepreTHtledtoe ·' 
paapemeHHe ~eTeKTO~ B QeJIOM_paB-

' HO 30% (!062 K3B, .2Na) · H l 20% . ·.·· 
1 (23~ • ~3B, 208re) ·. COOT.BeTCT~eHHO •. ·· 
. 06paaQH B BH,Ite OKHCJI& MOJIH6'A8H8. .· 

(,ItBe napTHH c o6'0I'8111eHHEIM 100i.o - . . 
92,2% H 99,$) I1pe,1tBapHT8JlbH0,61l- -
JIM soc~TB.HOBJieHY ,I\O MeTllJIJIHtlecxoro 
coc-ioxHM~npH swcoKoA TeunepaType i 
B cpe)\e OtifflteHHOI'O B0,1topo,1ta H_ npo-

' •. ¢3'1 , sepeHll Ha. l)IWIO&KTHBHYJ) 'aarp.R3HeH~ -
1 

• ',;__,,,/,: • , . HOC'l'b HH3K$)HOBYM AeTeJCTOJ)OM .H3 
. PHC .3., J:{eTelt'l'Hpyn!!M ~r86e-J Na I (Te) rp OOxOO ,.,;. • DOMEllq8HHWM 

Ma ~ H3fll8HHSI 2f>~pacn~a :. Mo. s HH3K$)HOBYJ) noJiocn ycTa.HOBKH • 
Xou TUM 'cHcTeMa o6JI8.,I(aeT · H&HJJYlllllHMH . cl>OHOBWMH X&pa.xTepHCTHWOI no . 

.•. cpuHeH~ c ··xisecTHhlMH oTetiecTB.eHHIDIH ·ycTaH<>BKaMH, npH aHUHae cnex-.· 
• Tp0B ~Ha' (I6I, ti) H o6paaQa IOOyo CI2I,5 ti) He BW.RBJI8HO srpfieKTO~, . 
. Bll3B&HHYX B03MOaHOI I'8JOl8.~&K'l'HBHOCTit11' o6pasqa JOOyo; . , • . ' 

1·, 

· IlpH. rio.xtr<>TOBJCe 3KcnepHMeHTa 6HJio xaroTosJieH<> MeTOAOM npecicosa-
HM DO.It )\&BJieHHeM !2 T/c.l- 264 o6paaQa T~.lllllHHOA I~ MI'/c.l- ! o60I'8Dle- , 1 

HHe 99, $. OHM 6YJIH ycTaHOBJI8Hll BHyTpH AeTeKTopa. KpoMe Toro, CAeJiaHY . 
eu{e 56 o6paa~OB (o60r8111eHHe 92,2%, T_OJllllHH& !58 MI'/c'J!.), KO'l'Op,18 . no
Kp!,1B8.1)'1' HapyaHyJ>:noaepxHOCTb ,IteTeKT.8PYJ)llleA.CHCTel6~ 06llt8JI uacca100uo 
COCT&BHJia.'390 ·r. . , . . . . ' . , . •· . . . .. 

ai<cnepHMeHT n~ rioMcKy .2f-> 0'1) -pacila,I(a 100wo i~u JISM~peHxe 
' ' ,' ,; '. . ,,_ . , "' ' 
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¢oHa ',lleTeKTOpa (460 'Q) if B0_3MOllHO.lt 2f, :-aKTHBHOCTJi ~0'1do (2220 ~) .llif7 
¢opM~.R BhtB0,1\HJiacb 0,1\HH paa B cyTKH, 1KaJIH6posKa cneKTpoweTpa pecyJI.R

,pHo npOBOfHJiacb C HCTO'QHHKB.MH. 22rfa' H 20_8re. oHepI'H.11 B03MOllHOI'O 2p - ·.· 
nepexo.11a OOMo~IOORu pasHa'3,032 MaB; cxewa nepexo.11a H aHepreTHtle-
CKH.lt cneKTp ~eTeKTOpa, H3MepeHHli.lt C odpaa~OM IOOMo, nOKa38.Hbl Ha pHc .4. 

. ''O' • Omcve,;,oA / It 38 • ~ · ' ti-. 
0 

, ·· · . 
" F • · · · . 16& • , 

100 Tc \ · , · 
r 

' 10·
1 

~3 S7 •. -2 2 M:J/3 , .\ , '0,1\70 ~ 
.\ · um0ss \ 

\ . 
' \ 
\ \' ~ ; 
'\ . . .•·· \' 

Z,9 M38 

3,02 M:18('1001) 

10·2 '°:. I. , 'f' . I 

-: .. ,..._ 
1 

·:,,_ • \ ,'.\\3' ! as4 M1!5 ,."'· ;/ ,, \ . , ...... .,.,.... , . \ 

10·''. 

'-\ , 3,lo~ MJB . 2·_,\\ \\\fo'.l . . t.14 M38 

·<~::.. ...... -. o• · I o 
. \ ·• ..... ~ ...... 

:·.'·::.~:-= >/.::. :. . ... ·.· . ·::.·: . 
l,O 2,0 · 3.0 . 4,o .. 5,o· :JNeNuf, M:JB. 1 

\. •.· 

PHcA'. Cx~Ma · Y~OBHe.lt ~p~rIJieTa -I OOM~_-1 °.Or~-100Ru . ·. H • 3HepreTH~ 
tlecKH.lt cne!rl'p .11e-reKTopa, -aaperHcTpHpOBaHHl,dfs sKcnepHMe~e. 'i 

C, yqeT~~ ·. pe~~HH?' ~a.~~TepH~THK' ,1\eTeirr~pa H odpaa~a: Y:'JiaH~B~e-
' HO, llTO .11~.11 ~ _r-, 0)) -pacn~a I OOMo , ( 2 n .;.MeXaHH3M, mt ,'O) , nHK OT . He Ko:.. 

Ml,IX cci6YTH.lt ,1\0JIJteH COOTBeTCTBOBaTI, 3HepI'HH 2775 K3B,. rtOJiymHpHHa -
520 K3B, . aiMeKTHBHOCTh perHCT~H - . 44%; B npe,IUIOJIOl!eHHH paBeHCTBa' 
npe,!(eJibHO.lt CKOpciCTH 2j?, -pacn~a IOOMo CTB.THCTH'QeCKOR T'?llHOCTH onpe:-, 
,lleJieHH.11 HHTeHCHBHOCTH qlOHa B BLt6paHHOM 3H8pI'eTHtleCKOM ,1\HanaaoHe SH-
qHcJieHO, _llTO.: 0 ~ IOfL -_ ·{· I,6•!021 JieT. · (.11_oa_.sep:90%),_ ··, '.:t-. -T · ( -Mo) ~ . · ···. -. · · · ' .. · · ·· : · · · · · · · ' . . .. I/2 , . . · 2,6•I021 JieT (.11os~sep.6!3t) •. 

,l{JI.R OTpadoTKH.MeTO.IIHKH HccJie.110BaHH.11 2p Ov -pacn~a 76Ge · dwr 
C03,1\aH HH3KOqlOHOBLl.lt no.nynpOB0,1\HHKOBldt cneKTpOMeTp (pHc. 5) ,· . KOTOpt,111 
CO,llePJ!HT KOaKCHaJibHLl.lt Ge(l.i)-nOJiynpOB0,1\HHKOBH.lt ~eKTOp p 34x38 _w2 
C 3HepreTH'QeCKHM pa.apemeHHeM 2,9 xaB (1332 K3B' Co) B KpHOC'taTe H3 .. 
THTB.Ha ·H Me.riH oco6oa llH,cTciTH', sxpaHHpOBaHHLlll worocJioffuoa naccHilHo.lt 
38!JIHTo.lt HS PTY'rH COO MM), K~.11 (I w), cBHHQa (IOO MM) H noJIH3TH-

j' • ' • 

IO 

' •/ 

/, 

I' I, 

'\ ,I~ 
,It· 

/ . 

. / 

JieHa' (I 60 MM) •. ' H~ nacCHBHO.lt 38!JIH;O.lt pacnOJIOl!eH CQHHTHJIJI.IITOp. H3 nOJIH-
. . ' . . . ' . . 

. MeTHJIMeTaKpH..'IaTa ~I040xI040x90 w3) ~ KOTOp!,111 CJIY'KHT ,1\Jl.11 38!JIHTH OT KOC- . 
MH'QeCKOI'O H3JiyqeHHH. IlopOI' cpa6aTHBaH11R aKTHBHOR 38!JIHT~ --2,5 MsB,npH 
3TOM cpeM{irn HHTeHCHBHOCTb cHI'HaJIOB sanpeTa pasHa 200 ~. a MePTBOe, 
s"pe~.m- cneKTpoMeTpa He np_esL!lllaeT IO%~. ·· · · 

[=11=·1 ·\ 
~ ,,,, ,' - I 

PHc.5. HH3KOqlOHOBH.ltnoJIYDpOBO,llHHKOBH.lt cneKTpOMeTp. 
OcHOBY CHCT~MLI HaKOnJieHH~ H odpadOTKH HH<fJOpM~HH COCTaBJIHeT oBM • 

. CM I 30!, ,llaHHLie nepe,1\8.llTC.R H3 YH0-4096 's 3BM tlepea .cne~aJibHO paapa,;. 
doTaHJ-zym nJiaTy HHTep¢e.ltca no ·KaHany qJOTOBBO,lla. K 06I11e.lt mHHe. oBMno.11-
KJIJJtleH xpe.ltT "KAMAK" c 6JioK&ra ",!!HHAMO~TEKCT-UBEr 144.IO"., ~,!!HHAMO-

.. f'PA~l1K-UBEI' 144.II n 'H Klf.;.027 ,1\JI.11 CBH3H .c 
0

QBeTHb!M TeJieBH3HOHHHM ,1\HC-
,, :- nJieeM (3JIERTP0H~U260) H ,1\ByxKOOp,llHHaTHLIM caMomic~eM . (NE_:230) • . 

. . l1swepeHH.R' npOB0,1\HJIHCb · B · ~OKOJibHOM 3T8,ge g;._3TaJlriior~ . 3,1\aHH.11 · B. 
KHese cepHHArii 'C npO,llODHTeJibHOCi'!»ll .OT 30 ,1\0 -70 llacoa. cneKTPOMeTp . 

KaJIHdpoaaJic.11 c noMOillbll 226Rq .• ·!roHOBHe cneKTpLI rrn,n, HaJCO,llffllleI'oc.11 B 
paa~HllHHX ycJioBH.RX, npe.11cTaBJieHL1 Ha pHc.6. CaMLl.lt HHl!HHA cnex-rp HadH- -

I • • •• • • • • • :· ' • • i' 

paJIC.IIC noJIHO.lt 38!JIHTO.lt'H .RBJI.ReTCH pesy.ixbTaTOM Cj'MMH!)OBaHH.1138 OT,lleJI!»-
. HHX H3MepeHH.lt O()I11e.lt np0,1\0JmHTeJibHOCTi>ll ·!833 q. Cpe,llHH.11 HHT8HCHBHOC'l'i, 
qioHa npH 3'l'OM B HHTepsaJiax I400-I500 K3B H 2000-2100 ·i<sB' cocTB.BJI.ReT 1 

(2,9+0,04)·I0-2' 'H (I,8+0,03)·I0-2 OTC'QeTOB/K3B•ll _.COOTBeTCTBeHHO • 
_· ~ ."AKTHBHLl.lt" odieM ;eTeKTOpa · (c yqeToM xpae~HX aqxfleKTOB no OTHO

me~Hll K 2p .Ov .:.::pa.cna,u.y) paBeH 28 cw3, "nOJie3Ha.R" Macca--76Ge · ,;.· II, 6 r 
. (9,2• Io22 _.11,1\ep). Ilpe.11ejr nepHO,lla nOJIYIJaCn~a 76Ge no 2f> 0') -KaHaJIY ()HJI 

OQeHeH ,1\BYM.fl cnocoda.MH: · · · . · ,· . · 
· I • 3a npe.11e.nbHoe sHatl'.ettHe s~eKTa npHHHMa.riacb C'l'aH,llaPTHa.R no

rpemHoc1b- onpe,lleJI~~HH HH\reHCHBHPCTH qlOHa -~ ~~JiacTH_ B03MOlEHOI'~ 2.r,-n~-
· ·xa •. C yposHeM ,llOBepHTeJibHOR sepOHTHOCTH 6~ YCTaHOBJieHo, llTO: .. . 
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oj ?6 '~ J (0,?+0,8)~I021 JIST-(0~- o+ ~epe~O'A), 
T1;2< Ge) 7 l (0,4+0,45)-la21 JieT co+- 2+ nepeXO'A): 

. . 2. axcnepHMeHTaJibHl,le 'AaHHl,le B MHTep~aJiax 2030-2060 xaB· H 
•, .· 14?~1500 K3B annpOKCHMHpOB~HCb no MeTO,Izy H8.HM8HbmHX KBSJU)aTOB KaK .• 

'CyYMa noJIHHOMa. BTOpoa CTeneHH (<pOH) H 'rayccHaHa, ~eHTp TJD!t8CTH KOTo:..: . 
poro COBna,D,aeT C 3HeprHeR 2p ..:nepeXO'Aa, a mHp_HHa Ha no.nyB!itc_o,Te paBHa 
4, 5 K3B (3<p<peKT). B pesyJibTaTe onpe'AeJieao' tlTO C -~OB8pHT8JihHOR sepo-

-·. SiTHOCTbll 6!l': o'I .·. : . { ..• (0,4+1,0)•lo21' JI8T '. co+.;.o+ nepexo~) ' - ·, 
· .. ·i , Tl/2(16Ge)~ (0,30+0;60)·10~l JI~T ,(0+-2+ nepeXOA).· .. 

B c.nyttae; ecJIH 3HeprH.R 2J!,-pa.Cna,l1,a HMeeT 3HatteHHe 2040_~? K3B [Ellis R. 
Phys. LeHers' 1984, .v..136B, lf, i 3 ..: p.146-148} 1 npe~eJI nepHO'Aa ·no.ny-
pacn~a 76Ge pa.BeH (ypoBeHb 'AOBepwreJibHOR B8p0W?HOCTH 6$t): . . 

T 0 " .'?.6Ge) :)'I ·. o .• 8•la21 JI8T. , · co+-; o+ n~peXO'A), ,· • 
. 1/2 . . l , 0,6·I021 JieT co+-,2+ ,nepeXOA). .. 

PesyJI1>TaTH npoBe'AeHHlilX /onHTOB · npe'ACTaBJieHl,I, B · Ta6JIHf\e coBMec-rHo · 
<C AaHHl,IMH 'ApyrHX np.aMHX' axcnepHMeHTOB, a .KoTop!,IX ycT8.HOBJieH1,1 HaH(SoJiee 
. -BYCOKHe npe'AeJII,I nopHOAOB no.nypacna,l1,a: · · ·· · 

, · Pa6oTa, ro'A ·· Macca f.ny(SHH& ·. pac"".' BpeM.R ' ' 0'1· 

HYKJI~ o6pa:nia, noJiolltefflUl ye~ H3MepeHHJI, fim T,1:i(Zf>l .. 
JI8'i' .·• ·.' :•- - r TaHOBKH,MB3 '. ti .· 

RoJIYl,f6HACKHR rH 48ea 
... 

;, ·2-1a21;. 
1 

. 10,6. ·-1500 1750. B8pCHT8T, 19? . ' 
MHJiaHCKHR ~HBep . ?6c.e . 48,6+ , 4200+ 14500+ ' 1,2-1o23 ·. CHTeT, 984 . .· ~ +67,8 , 5000 . +4?41 · · 
RoJIYl,f6HACKHA rH 
BepCHTeT, !9? S?5~ · .26,0 .1500, 1_ 1300 -~ 3,l•Io21 

HHH AH YCCP 9 - 130i,8 
. ' 

.. 

i,2•1(f1. RHeri, - l a:> 343;0 ·o 3300 .· 
HHH AH CCCP, ·. ·· l5'JNd · 50,o· 660 ,. 3000 1;2-1o21 . MOCKBa; · 1984 

. ?6Ge, ' '~ 

.. 0,8•1o21 i 1II,6 .0 .1833 
HacTO.l!lllll.R ... 

9?Zr ' 2,5-101~ . 
pa6~Ta . 15,2. 0 ' · . 316? 

. 100uo 390,0 · 0 . 2600 2,6·1~1" 

IlpH · pa.ctte'l'e s,u.epm,oc. waTplltlHlilC aJieMeHTOB 2,1!, -nepexoA 1~o~u : 
paccwa'i'pHBaJIC.R B, pawxruc' O'AHOttaCTHtlHOA. o60JI011811HOR .MO'A8JIH . C . m>TeH~- . 

. 8.JIOW. B.YACa-CaKcoHa ~a~ . nepex~ 'A,Byx. HeA'rpOHOB C ypollHII l 97/Z. _IOC\io B . 

'AB& npo'i'oHa Ha, ypOBHe lg 912 I Ru • · 13YllHCJ!eHH1,le sHat1eHHJ1 MaTpHllHliX 
. aJieweHTOB paBHl,I: Ms,-0,0228'~-:I; Mv . .;,_0,4385 4,w-l, M-r =-0,1462 ·41M·I, 
--....-, "" • ' ', ! • ~ • ' 
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II pH aicnepm.mHTSJibHO _ ycTSHOBJieHHOM np~eJie T ,~~- ( IOOMo) ~ 2; 6· ro21 JieT 
I'paHfftlHOe 3HatieHHe ."Macc1,1, HenTpHHO <mv> ~ 14,2 aB H napaMeTpa :Hecox,;,. 
paHeHH.R .iien;'OHlio;;,o sag~a a :!: I, 73 • 10-5• CpaBHeHH~ aKcnepHMEmTaJib_
Horo. sHatieHH.R 'l'412 (

7 Ge) ~ 0;8•I021 JieT c TeopeTHtiecKHMH MO~eJlJ!MH · 
2Jb -pacna,I(a npHBO,ll;liT K OI'paHfftleHH.RM"Ha BeJIHtZHHY MaCCl,I HenTpHHO .<mv}' 

32,9 aB, n~paMeTpa-npHMecH ripii1,1x TOKOB ,z,~ 6,66·!0-5, Bepo.RTHOC!H 
npHCy>rCTBHR 6.:.pe3,0HaHCOB B -~e 76Ge P(6)~3,37~10-.3 H KOHCTaHTl,I 
B3B.HMOp;eAcTBH.R MaAopoHa M0 c HeATpHHo · 9 ., " I ,06· I0-3 • ·: · 

' • ' ' • /. l ' M \1 ( . . / 

'4El'BEPI'Afi r.iIABA cop;epll(HT'OilHC~He nop;seMHOA HH3KOqJOHOBOA Jia6o-. 
paTOpHH H pesyJibTaTl,I, H;MepeHH.R qJOHa pas'JIHtZHLIX. 'AeTeKTOpOB B· YCJIOBHSIX 
COJI.RHOA. man1,1/7/. ' . 
. •)1,JI.R p;aJibHeAmero nOBl,IIDeHHH ~YBCTBHTeJibHOCTH MeTO,ll;HK M3ytie/iH.R . · : 
2f> -pacna,I(a' 3a ctieT CID!!temrn ·qioHa KOCMMtleCKOI'O H3.eyqeHH.R· MeCTOM pac-

·nojyollteHH.R HH3KOqJOHOBOA Jia60paTOpHH 61,1Jia·Bt,i6paHa 'AeACTByDIIM,COJI.RHa.R 
maxTa B r: COJIO'l'BHHa 3aKapnaTCKOA o6JI. TOJllllID!a CJIO.R ,COJIH B. 30He Jia-.. 
6opaTopHlf paBHa· ---400 M, a o6llla.R Mou1H'ocTb naccHBHoA 38lJIHTl,I o_T n!)Bep- · 
XHOCTH ' 38MJllI ~ npHMepHo IOOO MB3. IloJie3Ha.R .nJIO!lla,I(b, Ha KOTopoA MOllteT . 
61,1Tb, ycTaHO~JieHO 3KCnepHMeHTaJibHOe o6opyp;oaaHHe, t:OCTaBJI.ReT . OKOJIO 
IOOO KB. MeTpoB. · )VI.R YTOtiHeHH.R npHpo~ ipoHoaoro H3JiyqeHH.R B nop;seM- · 

.HoA Jia6opaTopHH H onpe'AeJieHM MeTO'AOB CHl~eHH.R ero MHTettcHaHocTH ., 
' 61\lJIH npoBep;eH!,i 'H3MepeHHR 'q>OHOB no.nynpOBO'AffHKOBOI'O ff, CWfiiTW~HOHHh!X ' 

.. 'AeTeKTopoB '_6es 381l1HTl,I · H- c 'AOnOJIHKTeJibHOA 3~HTOA H3 · pTYTH, 'CBKH~·, I .. , . . . . . . . . -· ., 
'K~.R'H noJIH3THJieHa. , ·:,, .. ':' . ; . , ·' ', '; 

.. IIepeMEillleHHe p;eTeKTOpa Na.I (Tt), d OOxOO •MM2 c. noaepxHOCTH 3~~H 
B.Jia6opaTOpHD Ha r.nyl5HHe 1000 MB3· npHBeJIO K ~OtlTH paBHOMepHOMY'nop;a

'BJieHHD !pOHa B 30+40,paa B p;HanasoHe 3HeprHA OT O,l p;o 3,0 MaB; IlocJie, 
OKpyit:eHH.R p;eTeKTOpa p;onoJIHHTeJibHOA 38l!IHT08 (70 MM_ pT;yTH, 100 _MM CBH-_ 
ima, 00 MM noJIH3THJieHa) cywapHO~ CHIDJteHHe !pOHa .no OTHomeHHD. K H3Me..:. _· 
peHHOMY' Ha noBepxHpCTH 3eMJIH COCT/lBJlJ!_eT 400 B ,IIHanasi>He 3Hepr11A 20+ · 

' "f . ' ' ' - . . . 
1000 K3B, npeBbllllaeT 200·a HHTepBaJie Hi00.;.2000 ·K3B H YMeHbmaeTc.R p;o • 
25 npH 3HeprH.RX 2000-3200 K3B; . . ' ' - ' ; 

KoaqxfiH~HeHT nop;aBJieHH.R qJOHa. p;eTeKTopa Ha OCHOBe nOJIHMe'l'HJ!MeTa- ' 
KpHJiaTa'. · d 60x60 w2 npH -pasM~eHHH' ero B nop;aeMHoA Jia6opa.TopHH · pa-_ 
BeH 30+35 B ,ll;HanasoHe l 3HeprHA OT O ,II;() 2500 K313, yaeJIHtlHBaeTC.R p;o IOO ' ' 
B o6JiaCTH 2000-2000 K3B H npeBOC~O~HT fo3 npH 3HeprH.RX BLlme 2000 K3a 

.' IlpH ·HsMepeHH.RX ipotta c Ge ( Li ) - mI,ll - d 34x38 ~ · KOa$1J~eHT : :, 
lIO'AaBJieHM' qJOHa pa.BeH 00¼60 (4©-2600 icaB) H npeBl\lll!aeT 00 a p;i!anaso- _ 

·He 6oJiee 2600 xaB. l1s cpaBtteHH.R noJiyqeHJil,IX peayJibTaTOB cp;~ < 
' • , . •, r , . , ' , 

14 

' \, 

; 

\-' ' ' ' 

~pyrHX pa6oT cp;eJiaHI,t BI\IBO,ll,!,I: ypoBeHb' ecTeCTBeHHOA pap;»oaKTHBHOCTH B 
cosp;aiiHOA nop;3eMHoA JI~6opaTopHH B 30¼00 'pas mme, qeM B JJa6opa-ropHmc, 
pacnOJIOllteHHhlX Ha. noBepXHOCTH 3eMJIH; CHHJKeirne noTOKa KOCMHl!eCKOI'O H3.:. 
·~eHH.R npeBmnaeT 5· 103; p;am,HeAmee cmmeHHe qJOHa MOllteT 61,1Tb p;OCTHI',;. 
.HyTO npH'HcnoJib30BaHHH TlllaTeJibHO cKOHCTpyMpoBaHHOA naccHBHOA'38IJiHTl,I, 
'38lJIHTl,I HaaHTHCOB~MeHruix, KOHCTp~OHHhlX Ma.TepHMOB H co6cTBeHHO 

· p;eTeKTOpa c: MHHHMB.JibHblM cop;epi1trurneM pa,1v10aKTHBH1,1X sarp.R3HeHHA, , 
. . . . . . .• 

, ' ,. . \ :_:· . ,' . ' '. '" ' ,. - /' /" . 
. B 3AKJIKJtIEIDill.npHBO~.RTC.R OCHOBHl\le peayJibTaTl,I p;HccepT~HOHH08 pa-

' 60Tbl: ·, ,· . . , 

· ' - .. - . l ._ YcoBepmeHcTBOBaH!!, MeTo~HKa »syqeHHR p;Bolllioro (f eTa-pacna,I(a 
, . aToMHIDC R,ll.ep Ha· .c~T~HOHHOA HH3Koq>ottoaoA · ycTaHOBKe, pemeHa npoCi-

, I - I : . < ' •• ' 0! .•. , - , ' '... -

JieMa Ha,I(eJKHoro onpep;eJieHH.R cneKTpOMeTpHtZeCKl-iX xapaKTepHCTHK nJiacTMac-
coBIDC c~HHTIDIMTopoB · cJioJKHoA qiopMli, HX aHepreTfftlecKoti . RaJIHCipoBK;t✓• BO 

·BpeM.R p;JIMTeJibHI\IX H3MepeH»fl, paairnTa MeTO~HRa nop;roTOBKH 06pa3qoB p;JIR · 
H3j'tl8HH~ 2q;O~-pacna,;a., , . . . .· . , . . . , . . . . 

. 2. rro~rOTOBJieH H npoBep;eH np.RMOA 3KCnep_HMeHT ,no IlOHCKY 2J?,OV: 
pacnap;a· ~6zr 'o6llleA npop;oJIJKHTeJibHOCTbBJ 3167 _q, B' KOTOpoA ycTaHOBJieHo; 
-tlTO. npep;eJI nepHop;(no.nypacn~a 96zr _npeBbllllaeT. c ypoB~eM p;oBepwreJib

HOR Bepii.RTHOCTH 6~ - 2;5• I019 JieT. · · · 
3, HccJiep;o.eaHI\I B03MOlltHOCTH ycoBepmeHCTBOBaHH.R MeTO,ll;HKH onosHa

.eaTeJibHf>IX 3KCnepHMeHTOB M B. omrre 06llleA' npop;omTeJibHOCTbD 2600 q ' - I 

anepa1,1e·onp~eJieHo.rpaHHllHOe 3HatieHHe npep;eJianepHop;a IIOJIYPaCna,I(a 
IOOMo no 6eaHeATpHHHOMY KaHa.JIY, •~BHOe '.2, 6· 1021 JieT ( ~ ~OB. BeponT-

·. ~OCTb); -· - _ - - ·• , 1 
. . 

__ 4, Co3,11;8.Ha MeTO,ll;HKa H3ytieH~· 2 ¢, .·-pacna,I(a C no.nynpoBO,ll;HHKOBl,IM 
Ge( Li -)-,~eTeKTOpOM, B npep;BapwreirbHOM 3KCnepHMeHTe, Bl,IIIOJIHE!HHOM Ha 

,/noae~OCT~ 3eMJIH B
1 T_etieHlfe ,1833. ti; ycTaH~BJieH!,i' np~eJD,I '~e~H0,11;~ noJiy.:. 

pacna,I(a ~6Ge Ha OCHOBHOe H B036~eHHoe COCTOHHHJJ ·. 
6 

Se ' :paBHl\le npH 
p;oaepHTeJibHOM ypOBHe Bepo.RTH~CTH 68%: 0, a. ro21 

JieT iI O, 6 • ra21 
JieT. . 

1 • 5.PacctiHT_~ .R,D.ep~e ~TplMll,te aJieMeHffi 2[?>,"."'nepexo~a lOOMo - · 
100Ru »·H3 cpaBHeHHJinOJiyqeHHWC-3KCnepHMeHTaJibHI\IX',ll;aHHhlX C TeopeTH-

' qecKHMH MO'AeJtf!MH 2 Ji!, ,"."'pacna,I(a BlltlHC_JieHll orpaHHtZeHwi: Ha MaAOpaHOBCKy;; . 
Macey HenTpHHo, napaMeTP HecoxpaHeHM JienTOHHoro 3ap.R,D.a B cJia6oM B3a
mao~eAcTBHH, aepoW?HOCTbnpHCY'fCTBH.R ll-pe30HaHCOB B ~e 

76
Ge, KOHC:.. 

TaHTY, B3aHMOp;eACTBlffl MaAopoHa C _ HeitrpHHO. . , . . , 
6.· C03,ItaHan0,11;3eMHa.R HH3KOqJOHOBBJl·Jia6opaTOpM B COJIHHOA maxTe 

-Ha r.ny6HHe' IOOO ,MB3' KOTOpa.R. 06ecnet1HBaeT onTMMB.JibHl\le 'qlOHOBl,Ie. ycJIOBHJJ . 
.Ii.iui npoB~eHH.R 3KcnepHM6HTOB no HaytieHim 2io ..:pacn~a aTOMHI\IX .R,D.ep. 

. . . ~ . . . . 

·~ 
,, 

15. 
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HccJI~e>Ba.HH qiottaaHe xapaKTepKcTKKK cQKHTHJIJI~KOHHhDC H no.nynpoaoAHKKo~' 
, :el>IX ,11.eTeKTopoa a no.iiseMHoll .· .na6opaTopKK , K ttaMetreHH nYTH · noaweHHH trya-

_.., ' . , 

CTBKT8JibHOCTK 3KcnepHMeHTaJibHLIX M8TO'AKK. 1: . . . _. .· . r • _ ... · 

..• -OCHOBffl,18, peayJibTS.TH 'AKCC8PT8.QHK Ony(5JIHKOBaHH a· CJie,IJ.ymlHX pa.6oTaJC 

. •r:'-,D'.r~au.eceHKO, ~}3.H.Iiyq, iLA.MN~K, A.C.HKKOJI!ia~o; H~SKC>q>OHO~ : 
BM ycTattOBKa 'AJUI HsyqeHHH 'ABOAHoro 6eira-pacna,tta.,:.. IlpK6op,i ·H TeXHHKa .· 

. SKcnepHMeHTa,. I975, Ni 5, - c •. 47-52. •, .. . . . . . · . 
.. • 2. D,r;~eceHKO,' B.H.KyQ,,H.A;~K, A.C.HKKOJiaAlto •. IlOKCK•.6es~ 

HeATpKHHoro 'ABOAHoro 6eTa-pacnB,Iia 96zr. -'Hsa: AH CCCP/cep~·q>HS~? 
. I98I', T~ 45, lf,_ IQ - ,c. I856-I860J - . . .. .. . /. . 

i · .... ··. 3~ D;r .3,u.eceHKOfctH.KyQ;. H .• (MHQHK, "A:C._HH!(OJialtKO. ,lfa~eHHe .· 
'ABOIIHoro fl> -pacna,qa C\!o •. - Msa •. AH CCCP, cep.q>Hs., !983, T .47, 
Y.iO--c~ 839-844~, ..... _·· · ..... . 

··. . . 4,· n:r.3,i\eceHKO",' B,H.KYQ, M,A,Miitii,ra, A.c:HHIWJieJb<O. BJIOKH H yc~-1 
' pollcTBa, nOBlillllamtKe H~e!tHOCTb. K ynpOI11&m1He. 3Kcn,ryaT8QHI) YCT&HOBKK , . 

I - . , , •· • , • .• ' \ . . r' • , •• , ' ~ • • ,.. • ,. ' - • , l . . . 

'AJUI HsyqeHHH 'AB_oAHoro 6eTa-pacna,tta •. - IlpH6op,i H -rexa.· aKcnepHMeHTa, , 
, !982, Jli5-. c, 77-,00. , . -·-• , · ... ·.. -· ' ·._'.· . I • '. 

. '· .. ,. ' . .• . ' \ '. .. •· .. I 
, . . 5: D.r.3AeceHKO, MiA~MLmwt. ·B.H,KyQ, A,C,HHKOJI&IIKo •. lisMepeHHe 

\ ·• • • ' .· : . . 1 • .1' . . ·- . ., ' ', 

-· , cfiotta · CQKHTKJIJUIQHOHHHX . AeTeKTopoa · B pasJIKtlHHX ycJIOBKHX. .:. Tes • .J:toxJia- ' · 
Aoa' Bcec ~ coaemamui no cQKHTKJIJIHTOpaM H .JillMHHOq>opaM~(Xap:r,xoB) I&-20 , , 

·, ·. '. ,. : • I . . . . ; ' . . . ··. ~ . . " . ' 

. ceHTH6pn 1982-r;), "Hayxo:ea p,yr.ma", KHeB; 1982, c:BL -· · 
. . . 6~ D.r:au.eceHKO~ E.H:KponHBnHCKHII,' A,E.KocTe&, B.H.KyQ, 

;. M~A.MrluNK, A,C;HKKOJia~KO. HHSKOq>OHOBYII IIOJiynp0BO~~HKOBLtll cneKTP<lMeTp • 
~- - TesHCH 'AOKJia,ttOB XXXIY Bcec. C0B8111 •. no ~epHOII cnex-rpocKOnHK H; CTpy.: _ •-·•. 

KType aT;JW)a 1(A.m.fa-ATa;, I&-20 anpeJUI I984 r.Y,l!Hayxa~~JI:,1984,c.4~4/, 
.... · ·. 7. v.r.s,iiecettxo, A.E;Koc-relK; B,H;KyQ, E.H.KponHBHHCKHII, ·: .·._ 
' .· '. . . ·; . ·. ,· . . . . . . . . . . '\. 

. A.C.HKKOJialtKo, B.li,TpeTHK~ IlpeABapHTeJibHHe pesyJI1>Tairw·KcCJI8'A~BaHHH 
<SesaellTpHHHoro 'ABOAHoro·6e-ra-pacna,qa 76Ge; - Msa~ AH CCCP, cep:qiHs., . 

,'1985, T~ 49;·J1i 5 _: c;_ 862~867. .. ' . . .. , . . , 
. . ' ' i \, .,_ 
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~~IIHC:& 'nocTynwia :-~ H3AaT8Jlr,OIGtii~T'A8Jl ... 
· · · I8 llllW! 1985 .ro.iia 1 · 
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