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~nJI fiOHCKOB B npHpo,ne CBepXTJI:>KenLIX 3neMeHTOB C 

Z= 110-1.26/l/ oco6Liii HHTepec npe,ncTaBnJIIOT HeKoTopLie 

~eTeOpHTLI - . yrneKHCnLie H HepaBHOBeCHLie · XOH.l(pHTld. 

MeTeOpHTLI 3TOrO THna no CBOeMy COCTaBy; no-BH.l(HMO

MY, H:au6onee ~6nH3KH K .nepBH'IHOMY BeiQeCTBY npoTonnaHeT

HOB TyMaHHOCTH /
2 ,3/. BLICOKOe .. co;iep:>KaHHe }n, Bi . · -~ · 

Tl ; Hg ~ Pb-, J ; Br B Be~ecTBe 3THX MeTeopHToB no3Bo

nJieT npe,nnonaraTL> 'ITO ycnoBBJI ·ux · o6pa3oBaHBJI' 6LmB 

6naronpHJITBi.IMH'' ,nng·· 3axBaTa'· .JieTy'IBX 3neMeHi"oiJ: B pJI,ne 

pa6oT npe,ncKa3LIBaeTcJI noBLIWeHHaJI neTy'leCTL. · ,nnJI· 3ne
MeHTOB:C Z =112-120 B MO:>KHO Ha.l(eJITLCJI, 'ITO KOHi.(eHTpa~HJI 
runoTeTB:<iecKux .. · caepxTJI)KenLix 3neM.eHTOB a -YKa3aHHLIX 

TBfiaX MeTeOpHTOB 6y,neT TaK)Ke fiOBLIWeHa. 

E~e o,nHo o6cTOJITenLCTBO .nenaeT 'MeTeopHTLI <noro 

TBna npBBneKatenLHLIMH 06'LeKTaMB ·,nnJI nOBCKOB cne,nOB 

cBepxTJI)Keni.Hc 3neMeHTOB. AH,nepc B XeiiMaHH/4/·npe,nno)KH

nu runoTe3y, CBJI3biBaiO~YIO'aHoManuu -runa PeHa~~o B H3o

TOfiHOM COCTaBe KCeHOHa, B yrnBCTLIX H HepaBHOBeCHbiX 

XOH.l(pBTaX CO CfiOHTaHHLIM ,neneHBeM CBepXTJI:>KenLIX 3ne-
MeHTOB. .... ~-

B cneKTpax T JI)KenLIX H30TonoB KCeHoHa,. BLI,nenJieMoro 

H3 yrnBCTLIX H HepaBHOBeCHbiX XOH.l(pBTOB B 6oraTLIX KanL

~BeM aXOH.l(pBTOB Ha6nro,naiOTCJI aHOManBB . .l(BYX THfiOB. 

HanpBMep, ,nng MeTeopHTOB PeHa~~o B llacaMOHTe co,nep~ 
)KaHBe B B36LITO'IHOM KCeHOHe H30TOfiOB C MaCCaMB 130~ 
136 npe,ncTaBnJieTcJI nponop~BJIMB 12 1: 

130 X. ... 131 X 132 X. · 134 X · 136. X 
e . e e e e 

PeHa~~o -0 0,25 0,48 1 1,43 

llacaMOHTe · 0 0,27 0,44 1 ' 1 ,07, 
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AnexcaH,Aep H ,Ap(51 noKa3anH, 'ITO aHOManHH THna 
IIacaMoHTe o6'LJICHJIIOTCJI cnouTaHHLIM ,AeneuueM 

244 
Pu • 

,D;ononHHTenLHLIM no.ATBep)K,I{eHHeM Taxoro o6'LJICHeHHJI cny
:lKB.T uccne,AoBaHHJI xoppenJIUHi! co,Aep:>Kauuii pa3nH"'HLIX :me
MeHTOB H H36LITO"'HOro CO,Aep:>Ka~HJI Xe /uanpHMep, KOppe
HJIIUIJI eBponuii·K.CeHOH/, BLIUOnHeHHLie MeTO,AOM «ilaKTOpHOrO 
auanu3a O.AHHM H3 aBTopoB uacTOJiuteii pa6oTw/r .H.rouqa-
poBhiM/ •. -. ..._ ... ·.. ::·. . ' · ' .. 

·. ,KonH"'eCTBO KCeHOHa B . yrnHCTLIX H uepaBHOBeCHLIX 
XOH.APHTax ua uecxonLKO nopJI,AKOB npeBLllllaeT ero B03Mo:>K
uwii BLIXO,A · npH CUOHTaHHOM ' H. BLIHy)K,I{eHHOM ,AeneHHJIX 
ypaua H · TOPHJI. IloBwmeuuoe. co,Aep»Cauue. • 

136 
Xe ue 

MO:>Ke't: 6LITL 06'LJICHeHO o6ny"'eHHeM MeTeOpHTOB HeiiTpOHa
MH, T .K. B03,AeHCTBHe ueiiTpOHHLIX ~OTOKOB npHBeno 6LI 
K B03HHKHOBeHHIO aHOManHH B• CO,Aep:>KaHHJIX·H30TOUOB ,ApyrHX 
3neMeHTOB, KOTopwe ua onwTe ue ua6niO,AanucL 16

/. 
. ,lJ;eTanLuoe H3y"'eHHe BLIXO . .AOB H30TonoB Xe. npu cnou
TaHHOM ,AeneHHH nnyTOHHJI, KIOpHJI H KanucilopHHJI / 5•7 •8! BLIJI• 
BHnO TeH,AeHUHIO. K yBenH"'eHHIO BLIXOAO.B TJI:>KenLIX H30TOUOB 
xceuoua npu yBenuqeuuu :waccw ;nenJimerocJI· -JI;npa, 'ITO 
U03BOnJieT BLICKa3aTL. npe;nnono:>KeHHe ·O TOM, 'ITO HCTO."'HH· 
KOM H36LITO"'HOrO KCeHOHa B. yrnHCTLIX H: HepaBHOBeCHLIX 
xou;npuTax JIBnJieTCJI H3on)n, 6onee TJI:>Kenwii qeM xanucllop-

HHH. 
· .B nonL3Y rHUOTe3LI 0 CBJI3H H36LITKa KCeHOHaC cymeCT~ 

BOBaHHeM CBepXTJI:>KenLIX 3neMeHTOB roBOpJIT TaK:>Ke ,AaHHLie 
0 cilopMe HaXO)K,I{eHHJI KCeHOHa B BeuteCTBe MeTeOpBTOB /2,9,10/ 
H 0 KOppenJIIUIJIX co;nep:>KaHHH H36LITO"'HOrO·KCeHOHa C KOH· 
ueuTpauHJIMH ;npyrux 3neMeHTOB 11 0•11( Taxa e. uccne;noBaHHJI 

no:3BOHJIIOT 'OUeHHTL ciiH3H"'eCKHe H XHMH"'eCKHe . CBOHCTBa 
3neMeu1-a - . npapo.AHTenJI H36LITKOB · TJI:>Kenwx· H30Tono~ · 
KCeHOHa B yrnHCTLIX H uepaBHOBeCHbiX XOHAPHTaX, KOTOpLie 
oKa3LIBaiOTCJI 6nu3KHMH K cBoiicTBaM runoTeTH"'e cxux cBepx
TJI:>KeHLIX 3neMeHTOB, npe,ACKa3aHHLIM Ha OCHOBe 3KCTpano-
HJIUHH CBOHCTB H3BeCTHLIX 3neMeHTOB /11 ,12/. . 

HexoTopwe aBTOPLI nwTanHCL oueHHTL nepuo;n. nonypac
na;na B03MOlKHOrO npapO.AHTenJI H36LITKOB KCeHOHa B MeTeo
pHTaX •. AH;nepc u XeiiMauu / 4/ npHBOAJIT 3Ha"'eHHJI:·nepuo;na 
nonypacna;na T > 2.106 Aem H B03MOlKHOii ~ouueuTpauuu 
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runoTeTH"'ecxoro cBepxTJI:>Kenoro 3neMeHTa BO BpeMJI o6-. 
pa30BaHHJI XOH,ApHTOB

131
f .> 1,2.1_0ll z/z. /;nnJI. MeTeopHTOB, 

uau6onee 6oraTLI_x, . X~ / •. illpaMM /13/ ·- oueuuBaeT 
nepuo;n nonypacna;na npapo;nuTenJI H36LITO"'Horo xceuoua xax 
1,7.107 Aem<T .( 7.f07 .Jiel/l Ha. OCHOBaHHH TeopeTuqeCKHX. 

• - • ' ~ .- • ' -- ,; ' ~ ~ J 

npe;ncTaBneuuii o _ uyxneocHHTe3_e_ H np~ pa3nH"'H~x npe;n-_ 
nono>KeHHJIX 0 BLIXO,AaX H30TOUOB KCeHOHa npH pacna;ne 
3Toro 3neMeHTa. IDpaMM u <l»aynep 1141 ua ocuoBaHHH pacqe
TOB BbiXO~a 3neMeHTOB C Z = 110-120 B HyKneOCHJITe3e 
H HCUORL3YJI ;naHHLie / 15/06 H36b1TO"'HOH nnOTHOCTHTpeKOB - ' . ' . . ;-.' 

OCKOHKOB ,AeneHHJI B KpHCTannax H3 HeKOTOpLIX MeTeOpHTO~. 
npHBO.AJIT 3Haqeuue nepuo;na nonypacna;na cBepxTJI>Kenwx 
3neM.eHTOB T = 4.10 8 Aem; ,D;axo:Bcxuii 1161 oueuuBaeTJiepuo;n 
nonyp~cna;na'''po.iioua<ianLHHKa KCe~oua' xa:K 2.106 5.em < T< 
<6.1 0 . A em, ucnonL3YJI npe,AcTaBneHHJI o B03pacTax. MeTe-
OpHTOB pa3nH"'HbiX . THUOB. . 

Cne;nyeT OTMeTHTL, 'ITO runoTe3a 0 CBJI3H., a:HoManuii' 
~ . . . " 

B H30TOUHOM COCTaBe K~_eHOHa B yrnHCTLIX H HepaBHOBec-
HbiX XOH,ApHTaX CO CUOHTaHH:i.JM ;neneHHeM CBepXTJI:>KenLIX 
3HeMeHTOB, HeCMOTpJI. Ha CBOIO npHBneKaTenLHOCTL,. BCTpe
qaeT pJI;n cepJ.e3u~x B03pa>KeHH~. HanpuMep, o6ua~y>KeHLI /~/ 
xoppenJIUHH H36LITO"'HbiX co;nep>Kauuii TJI>Kenhlx 13 ' 136 Xe . u 
nerxux 124- 129 Xe H30TonoB, a Tax>Ke xoppenJIUHH 136 Xe u 
86 Kr 117 I· .- He y;naeTCJI npe,AnonOlKH'J:'L uenpoTHBope"'HBLiii 

MeXaHH3M, 06'LJICHJII011Uiii' HanH"'He TaKHX CBJI3eH C U03HUHH 
runoTe3LI. o caepxTJI>KenoM npapo;nuTene 134 .Xe u 136 Xe • 
3To, B03MOlKHo, CBH;neTenLCTByeT o6 uuoii npupo;ne cocTaaa 
6naropO,AHbiX ra30B B yrnHCTbiX H HepaBHOBeCHbiX XOH,ApH· 
Tax. . 

XoTJI runoTe3a Au;nepc_a u XeiiMaua x uacTOJIUteMy ape
Meuu. o6oc~oaaua ue;nocTaTO"'HO, oua npe;ncTaBnJieT HHTepec 
;nnJI . Bbl6opa o6"LeKTOB uccile;noBaHHJI npu noucxax B npupo;ne 
cBep:;cTJI>Kenwx 3neMeHTOB /I8J,rrpuae;neH:uwe oueuxu nepuo;na 
nonypacna;na H30Tona - ~03MOlKHoro npapo;nuTenJI H36LITO"'
uoro xceuoua . :He.: cnHWKOM y6e;niiTenLHbl. KpoMe Toro, 
"'YBCTBHTenLHOCTL' pa3BHTLIX. Mtno;noa UOHCKOB caepXTJI>Ke
nLIX 3neMeHTOB HaCTOHLKO BLICOKa, 'ITO nonLITKa UOHCKOB 
B03MOlKHOrO npapO,AHTenJI H36LITO"'HOrO KCeHOHa npe;nCTaB
nJieTCJI onpaa;nauuoii u uene.coo6pa3Hoii. Taxue noucxu MoryT 
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6WTL OCHOBaHbl Ha perHCTpaQ;HH pe,llKHX aKTOB CUOHTaHHOrO 
.tteneHHJI' B o6pa3Uax MeieopHTOB. ):(auuwe o MeTeopHTax, 
npe,llCTaBnJIIOIItHX HaH60nLWHB HHTepec ,llnJI fiOHCKOB rHUOTe:-
TH'IeCKHX' CBepXTJI)KenbiX 3neMeHTOB, fiOMeuteHbl B Ta6nuu;e 1. 

'~nJI' npoBe.tteHHJI HaCTOJiute:ii pa6oThl H3' MeTeopHTHO:ii 
xonneKQ;HH' KoMHTeTa no MeTeopHTaM 'Axa,neMHH Hayx ccc'p 
6wnu BLi6pauw o6pa3u;W MeTeopHTOB "CapaTou", "EcllpeMoB
xa" H "Anneu.tte". Eute O.ItHH o6pa3eu; MeTeopHTa "Anneu.tte" 
/BeCOM 22,5 KZ/ '6bln nJ06e3HO npe,llOCTaBneJi HaM Hanuo
HanLHbiM My3ee:M ecTeCTBeHHOB HCTOpHH CillA. 

Hau6onLWHMH npeHMYuteCTBaMH npH noucxax pe.ttKHx 
aKTOB cnouTaHuoro .tteneHHJI B o6pa3u;ax MeTeopHTOB o6na
.ttaJOT 'AeTeKTopw MHO)KeCTBeHHoro &cnycxaHHJI HeiiTpoHdB, 
T .K. no.tto6Hw·e .tteTeKTopw no3BonJIJOT 6e3 pa3pyweHHJI o6pa3-
na . ,llOCTHrHyTL pexop.tt'Hoi 'IYBCTBHTenLHOCTH. HaMH 6wn 
cxoHcTpyupoBaH' · cnenuariLHWi .tteTeKTop, · npe.ttcTaBnJIBWH:ii 
co6o:ii Ha6op 6noxou H3 · opraHH'Iecxoro cTexna. 'BHyTpu· 
6rioxos; 'cny>iOIBWHX 3a:Me.ttnHTen.tiMH H OTpa)KaTenJIMH HeiiT
pollOB, . HMenHcL xaHaJiw, B KoTopwx pacHonaranucL 24 
nponopu;HoHanLHWX C'leT'IHKa, HanonHeHHWX He .tto .ttaune
HHJI 7 ·a.M. IlpHHQ;Hn .tteiiCTBHJI' YCTaHOBKH npoHnnJOCTpHpO _. 
BaH· . puc. 1. Hccne.ttyeMLii o6pa3eu; noMeltiancJI Me)K,Ily 

Cvert.-u~eu 

Oipo3~q 

6 

~ J 

c,e'rwKu · ·' ".wJ 
"N' 

· 6./ID~"' u~ 
tf¥'80H""'~t: K020 

C/7')~KJ1Q.. ·. _ ,, 

,t,.· 

Puc. 1. EAoK;. cxeMa yc•aHoeKu~-

I 

~ 

f ... 
I 

}'1'- : 

- .. , X 
Ta6nHua 1 

Me'l'eopilT · Tm Haelu:Tomi-:r"6:xe Ko~meHTPSitWI 238 U 
-I0~12 ct} /rp -10-8 r/r · 

· :&ppeuoBKa C3 108 4 

A.ll.IIeHJte C3 45 1,62 

iiareH 'C2 97 1,64 

Oprel C1 54 2,~ 

rpo3HSH C3 41 

Capa'l'oB 1.4 27'' 0.87 

PeH!Ultto C3 14 - I.I5 . ' 
liByHa CI 4! 0.95 

.naHca C3 27 !,62 

X J, 
Ta6mrua 1 cocTaaneHa no JlBHHhiM MHOrHx aaTopoa; 
38 HeJlOCT8TKOM MeCT8 Mbl HX He nepe•mcnsie,Mo 

... 

.- .... :,._ .... 

" ... -. . .. ~-~. 
l 
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6noxaMH co cqeTquxaMH. B3aHMHoe pacnono~enue 6noxou 
npH,H3yqeHHHH o6pa3D;OB pil3nuqHoro pa3Mepa H cllopMLI Morno · 
H3MeHJITLCJI C TeM, qT06LI o6ecneqHTL MaKCHMaHLH}'lO 341-
clleKTHBHOCTL perHCTpaD;HH HeHTpOHOB, HCnycxaeMLIX o6pa3-
D;OM. qyBCTBHTenLHLIH 061aeM ,[(OCTHran 30 bM 3 • 

PerucTpupyroiD;aJI cxeMa ,[(eTeKTopa 6wna paccquTaHa Ha 
BLI,[(eneHHe aKTOB MHO~eCTBeHHOrO HCUYCKaHHJI HeiiTpOHOB 
H3 06pa3D;a. llpH3HaKOM CUOHTaHHOrO ,[(eneHHJI CqHTanacL 
perH.CTpaD;HJI XOTJI 6LI O,[(HOrO HeHTpOHa; ,[(anee OT6HpanHCL 
C06LITHJI,. KOr,[(a 3a KOpOTKHH BpeMeHHOH HHTepuan nocne 
nepuoro HeHTpOHa llpOHCXO.[(Hna .perHCTpaD;HJI HMUYHLCOB OT 

. BTOporo, TpeTLero H T.,[(. HeHTpOHOB /KpaTHLie C06LITHJI/. 
Do BLIXO.[(HOMY curHaJiy cqeTqHKH 6wnu · o6'Le.[(HHe~w 

B WeCTL rpynn, Ka~,[(aJI H3 KOTOPLIX HMena CBOH TpaKT 
ycuneHHJI H aMUHHTY.[(HOH ceneKD;HH. llocne aMUHHTY.[(HOH 
CeneKD;HH CHrHanLI CO BCeX rpynn 06'Le,[(HHJIHHCL H UOCTyna
HH Ha perHCTpHpyroiD;ee YCTp~HCTBO. 3.[(eCL npOH3BO,[(HHCJI 
UO)J;CqeT HMUYHLCOB, UOCHe,[(OBaBWHX B TeqeHHe Bpe
Mennoro HHTepuana r 0 nocne nepuoro HMnynLc~. 

,l(nHTenLHOCTL 3TOrO HHTepBana 3aBHCHT OT Cpe.[(Hero 
BpeMeHH ~3HH HeiiTpOHOB B CHCTeMe o6.pa3eu; -
3aMe.[(nHTenL - _cqeTquxu. Ha puc. 2npe,[(cTaunena 3aBHCJi-

a's 
.~ ~ "0 
·~ ~ 
(J ~ O,l 
~ 

~"' 0.6 
~ ~ I 

~ ~ qY 

}~ 0,2 

~~ 
IIKJ 2fJO 

7;( lfKcec) 

~(JO 

Puc. 2. 3aaUCUMOC1/Ib CKOPOCIIIU C'lel/la C06bi111UU C Kpaiii
HOCI/IbiO n=2 0111 bAUI/IeAbHOCI/IU 6peMeHHOZO UHIIIepaaAa r O • 
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MOCTI> CKOpOCTH cqeTa ~paTHLIX C06LITHH C npenapaTp~ 242Pu 
OT ,[(HHTenLHOCTH BpeMeHHOro' HHTepuana r 0 . Haii;ieHHOe H3 
3TOH 3aBHCHMOCTH cpe,[(Hee BpeMJI ~3HH HeHTp6HOB OKa3a
HOCL paBHLIM- 35 "MKCeK. _Hnle-peJiuJI~aKTHBHOCTH o6pa3D;OB 
BLino:riH.imuc'b 'np:H -'~uxcup(>BaHHoi: .[(nuTenLiiOcTu upeMeHHoro 
HHTepuana r 0 =200 · MKc_eK. HHcllopMao;uJI oicpai"HwX;-o;iuHQq
HLIX co6LITHJIX H HOMe"pax (:qeT.ifHKOB, 3aperHCTPHPOBaBIUHX 
HeiiTpt>HLI;· ··· u ~Hanorouoii cllopMe cllu:Kcupo:BanocL MHoroxa-
HanLHi.rl.'d UHWY~M UOTeHD;HOMeTpOM. . ; . ·-

,l(na· yMen:biueHHJI ·- uepoJITHocTu npo6o'eu uhlco:Koro na
npJl)KeHHJI H30JlJITOphl C.iieTqHKOB: 6LinH CHa6~eHLI OXpaHHLI
MH xonLo;aMH. )l;nJI·ucxJiioqeHHJI 3nexTpuqecxux·Hauo.iiox uce 
6nOKH Y.CTaHOBKH TID;aTenLHO 3xpaHHpolia:nucL· H: ,[(HJI HX 
UHTaHHJI HCUOH:i"30BanHCL CYXHe '3neMeHTLi H aKKyMynJITOphl. 
llpHBO.[( caMonucna ocyiD;eCTBnJincJI oT qacouoro MexaHH3Ma. 

341clleK'J:HBHOCTL. perHCTpaD;HH q,IJ;HHoq~IJ1X· HeHTP.OHOB. f _ 

onpe.[(enJinacL npu noMOID;H npenapaTa: 4 · Pu- H3 cooTHo
weHHH queen 3aperucTpupouaHHLIX .[(BOHHLix ·u: TpoiiHLIX 
co6LITHH: 

N(2) l: P(v) , vr. ·. . . ---'- R v·> 2 · · . · - 2 ( · · v 2 · 
N(3) = - · · 2 !(v-2)!' 

1-~<l·- . 
'. '. .., v. 

l: P(£v).-
. ·.· ., 

·3 · '· ·. v;..;3 · • 
f (1..,.-£) . . 

v·~3 .,3!(v-3)! 
> ~ .. • ' 

r.[(e P(v )- .uepoJITHOCTH ucnJ.cxaHHJI v neiiTpoHoB npu cnon: 
TaHHOM ,[(eneHHH 242 ·Pu~19 R - ¥HO~TenL ; yquTLIBaiOID;HH 
npocqeTLI co6LITHii H3- 3.a xoHeqHoro pa3pewaroiD;ero upeMe
HH 3neKTpOHHOH CXeMLI. ,l(nJI o;eHTpanLHOH qacTH ycTaHOBKH 
6wno HaH,[(eHO f ;_,/19,0 ±1,0/~• 3aBHCHMOCTL 341clleKTHBHO
CTH perHCTpaD;HH HeHTpOHOB OT y,[(aneHHOCTH ·HCTOqHHKa OT . 
u;eHTpa.:ycTaHOBKH npe.[(CTauneHa Ha' puc .. ·3: Haii.[(eHHoe.·u3 
3TOH ·. 3aBHCHMOCTH : cpe,[(Hee 3HaqeHHe · 3414leKTHBHOCTH f = 

=/14 ± 1/~; llpH UOMOID;H xanu6pouoqHLIX HCTOqHHKOB Po-Beu 
Pu-Be · 6Lino ycTaHouneHo, qTo 3aBHCHMOCTLIO f oT 3Hep·
ruu HeiiTpoHoB Mo~o npeHe6peqL. B npou;ecce·H3MepeHuii 
KOHTpOnL CTa6HnLHOCTH pa60TLiannapaTypLI OCYIIJ;eCTBnJin
CJI npu. noMOID;H npenapaTa~.42 Pu. ·· 

, Ilpu noucxax pe.[(KHX aKTOB - pa.[(HOaKTHBHoro · :pacna,[(a 
qyBCTBHTenLHOCTL npHMeHJieMOH·MeTO,[(HKH Y.[(06~q xapax~ 
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Puc. 3. 3aaucuMOC11fb 3fPtPeK11fU6HOcllfu pezucllfpat~uu oouHo'I
HbJX HeumpoH06 E 0111 paCC1/fOJIHUJI · UCIIfO'IHUKa X , y 00 
ijeHIIfpa ycllfaH06KU. 

Tepa3oBaTL npeAenLHO AOCTB)KBMoii senaqauo:H T/ C , rAe 
T- _nepBOA nonypacnaAa acKoMoro B3ny'laTenJI, C - ero 
KOHUeHTpaUBJI. qyBCTBBTenLHOCTL MeTOABKB 06Hapy:>KeHBJI 
aKTOB CllOHTaHHOrO ,Z:{eneHBJI no MBO)KeCTBeHHOMY BCllYCKa
HBIO HeHTPOHOB onpe;:{enJieTCJI 3clxl>eKTBBHOCTLIO perBCTpaUBB 
KpaTHLIX co6LITBH a, B 3Ha'IBTenLuo:H Mepe, cllouoM ycTanos
KB. 

3clxl>eKTBBHOCTL perac:rpaUBB KpaTHLIX C06LITBH- a 3asa
CBT OT CpeAHero 'IBCna MrHOBeHHLIX _HeHTpOHOB .Ha aKT 
;:{eneHBJI v. HaKe /20/ a illMBAT a Mo3en:b /21/ npeACKa-
3LIBaiOT, 'ITO AllJI CllOHTaHHOrO ,Z:{eneHBJI CBepXTJI:>KellLIX 3lle
MeHTOB i7 AOn:>KHO 6LITL He Meuee BOCLMB. 0AHaKo MLI 
npe;:{nonarana npoBeAenae noacKOB JIAep, xapaKTepB3YIOUUIX
cs wapoKBM AUana30BOM 3Ha'leHa:ii i7. Ha puc. 4 npeAcTas-:
neua 3aBBCBMOCTL a ( v) , nony'leHHaJI pac'leTHLIM nyTeM. 

_Ocuosuo:H , B~naA B won AeT~KTopos MHO:>KeCTBeuuoro 
HCllYCKaHBJI HeHTPOHOB BHOCBT. B3aBMOAeHCTBBe KOCMB'Iec
KOro B3lly'leHBJI c MaTepaanoM accne;:{yeMoro _ o6pa3na 
B OKpy:>KaiOlllBMB 06'LeKTaMB /AeTallB ycTaHOBKB, .CTeHLI 
llO.MellleHBJI/. ~llJI CHB:>KeHBJI WOHa OT KOCMB'IeCKBX nyqe:ii 
BCe H3MepeHBJI BLillOllHJin:llCL B COllJIHOH waxTe Ha rny6BHe 
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Puc. 4. 3aaucuMocmb ·3fPtPeK11fU6HOcllfu pezucllfpat~uu KpamHbJX 
C06bJ11fUU a C n ~ 2 0111. aeAU'IUHbJ ' · . - .. · ' . ,.. . -

1100 MeTpos· BOAHoro 3Ksasaneuia I M.6.3./. ',n;ono.riua
TenLHo npaMeHJinacL CBCTeMa C'leT'IBKOB .. re:Hrepa- MIOn
nepa, pacnonaraswaJicJi HaA ycTauoBKoii ·. a BKJliO'IenuaJI 
B cxeMy auTacosnaAena:H ·c AeTeKTopoM ueiiTpouos. H3Me
peHBJI woua npO;:{On:>KanBCL 70 OHeu /o6piu~n B 'IYBCTBB
TenLHOM 06'LeMe ·,Z:{eTeKTOpa OTCYTCTBOBan/ • .Jiwii<)' 3aperacT
papoBaHO llJITL ABOHHLIX B O,Z:{HO Tpo:Huoe co6LITBe. no-sa
ABMOMy, uanaqae ue3Ha'laTenLHoro clloua ·KpaTHLI·x co6LITHH 
MO)KeT 6LITL 06'LJICHeHO TeM, 'ITO ycTaHOBKa 6Lina 3aUUillle
Ha re:iirepoBCKBMB C'leT'IBKaMB TOllLKO CBepxy /TeneCHLIH 
yron 1 ,2 cp/. H3MepeuaJI clloua 6Lina no:BTopuo BLinonueuLI 
Ha ycTaHOBKe, 3alllBllleHHOH re:iirepOBCKBMB. ·. C'leT'IHKaMB 
no'ITB nenaKOM /TenecHLIH yron 3aUUITLI '10 cp/. 3a 60 cy
TOK Be 6LinO 3aperBCTpBpOBaHO HB OAHOrO Kp~THOrO C06LI
TBJI. 

llpa a3y'lenaa BKnaAa a o6UUI:ii won B3a'aMoAeiicTsHJI 
KOCMB'IecKoro H3ny'leHBJI c MaTepaanoM o6pa3na/l/ 6LIJio 
noKa3auo, 'ITO ua rny6aue 1100 M.6.3. npa H3MepeHBJIX 

II 
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C aHanorH'IHbiM HeHTpOHHbiM .D;eTeKTOpOM aKTHBHOCTH o6pa3-

UOB H3 TX~enbiX MeTannOB npe.D;en 'IYBCTBHTenbHOCTB o6-
Hap~eHHX cnoHTa~Horo · . .D;eneHHX ,cooTBeTcTByei T/C = 

=5.10~4 Aelll. • ClloH O.D;HHO'IHbiX HMnynbCOB, no-Bii.ziHMOMy, 
Bbi3BaH pa.D;HoaKTHBHbiMH 3arpx3HeHHXMH cTeHoK

3 He -cqeT

'IHKoB: CKopocTL c'leTa O.D;HHo<lHbiX HMnynLCOB nepHo.D;HlJ:ecKH 

KOHTpoRHpoBanacL H cocTaBnsna /17,5±1/ uMnyA&coe/~ac. 
Ilpe.D;en 'IYBCTBHTenbHOCTH, onpe.D;enxeMbiH cnyiraiiHbiMH Ha

no~eHHXMH o.D;HHO'IHblx HMnynLcoB, cooTBeTcTaoBan <:1'/C .. 
=1027: Aem. · ··: ... . ~ , · 

Onpe.D;eneiiHble TPY.D;HOCTH npe.D;cTaBnxeT onpe.D;eneHHe 

clloHa ~OT· cnoHTaHHoro' .D;eneaHx_. ypana B. o6pll3Uax. -~EcnH 
HCXO.D;HTb H3 ; ony6nHKOBaHHbiX . "_naHHbiX· 0 KO:H~eHTpaUHXX 
ypaHa: B MeTeOpHTax: /ma6A.: 1/, TO' npH v=:2 nonyqaeM 

npe.D;en T/C .. 8,5 ·1<)15 Aem;io.:..8 z/z =8,5 • 10 23 
A em. II pH 

Manoii aKT_!fBHOC-TH o6pa3UOB · nony'leHHe :Ha.D;e~oii ·HHcllop

MaUHH 0 V 3aTpy.D;HHTenbHO, D03TOMY npHXO.D;HTC~ pac

CMa~pHBaTb ypaH KaK B03MO~biH HCTO'IHHK clloHa .D;a~e npH 
nonbiTKax npHnHcaTb Ha6mo.D;aBwyrocx aKTHBHOCTb H3nyqa

TenxM c. .6onLWBMH 3Ha'leHHXMH v > 2 .. · O.D;HaKo B 3TOM 
cnyqae npe.D;en H3MepHMoro 3Ha'leHHX T/C, CBX3aHHblii· c 

cliOHOM CDOHTaHHOrO .D;eneHHX npHMeCH ypaHa, DOBbiWaeTCX · 

JW· 1025 Aem. 
' ' . 

Pe3ynLTaTbl H3MepeHHH aKTHBHOCTH MeTeopHTOB npHBe-

.D;eHbl B ma6A. 2. · , . . . . . 
· AKniBHOCTb o6pa3UOB MeTeopHTmi''capaToB"H~, AnneH

JJ;e" /Bee 3,8 . KI'/ H3MepxnacL Ha ycTaHOBKe, onHcaHHOH 
B pa6oTe. /1/; a o6pa3uoB MeTeopHToa'EcllpeMOBKa' H'AnneH

.D;e '/'Bee 22,5 KT/ - ~a ycTaHOBKe, onHcaHHoii B HaCTOXIUeii 

pa.6oTe.. . 
- . : Ha puc. 5 np:e.D;cTaBneHa 3aBHCHMOCTb BenH'IHHbl T/C oT 

v , pacc'IHTaH~ax Ha ocHoBaHHH .D;aHHbiX ma6A.· 2 . . Ha 3TOM 
~e, pHCYHKe DOKa3aHbl npe.D;enbl 'IYBCTBHTenbHOCTH . Me TO

.D;HKH, o6ycnoBneHHbJe,- CDOHTaHHbiM .D;eneHHeM npHMeCH. ypa

Ha H B3a~MO.D;eHCTBHeM KOCMH'IeCKOrO H3Hy'leHHX C Bell{eCT

BOM MeTeOpHTOB, paCC'IHTaHHble DO pe3ynbTaTaM H3Mepe

HHH aKTHBHOCTH CBHHUOBoro o6pa3ua BecoM 100 KT. IlpH 

Bbi'IHCneHHXX BenH'IHHbl . T/C y'IHTbiBanocb OTCYTCTBHe co-

6biTHii c KpaTHOCTbiO 4 H 6onee. Ilony'leHHble 3Ha'leHHX T/C 
' . 

ne~aT H~e KpHBbiX, ·orpaHH'IHBaiOli{HX 'IYBCTBHTenbHOCTb 

12 

C'J 

ctl 
::1 
:s: 
r:: 
\0 
ctl 

f-t 

I 

~ 
. p:a· 

8.1("') a II 
f.f .. ~ 
()liS: 
:s::s: 
M~ 
Q)l:iS 
PI'O 

~~0~.-
-== ::zs s::: 
() 
as; () ::r 

tJ: :s: 
~ 
CD 
PI 
CD:S: 

m~. :s: 1-4 . 
>,_ 

t:I:O ::. 

! 

,..... 
OM 
Q) :x::· 

I:Q ........, 

l:f 
CD 
(') 

aS 
PI 
'0 
0 

,£'.,;. 

1-f -o H H 

.::::t" ("') C\J ("') 
1-f 

.::::t" 0 ·tn \.0 
0\ .::::t" tn C\J 

C\J co tn c--.. .. .. .. 
li\ C"\C\J H 

C\J 1-f 

JJ:I 
0 
E-t s. 
-~ 
0 

Q) 

~ 
CD 

-=== I:; 
<XI· 

CD 
lc(·· 
;:r: 
Q) 
I:; 
~ 

cxl 

aS 
~ 
JJ:I 
0 

=CD 

i 

0 

C\J 
1-f 

o'· co 

c--;.· .. 
H 
H 

>< 
~ 
II=!' 
0' 
~ 

.·CD 
~ 

>8< 
f£1 

13 



-
1025 , I I I _;_"-I ::::==r::=--- I 

J::- : I ~ . . 

~tr?-1 
-.........(..}: 

"-""' . 

4 6 8 10 12 

y 
Puc. 5. 3aaucuMocmb aeAU'"IUHW T /C om v: u npeoeAbJ 
'"IY6C111.~U1/IeAbHOCIIIU Mei/IOOUKU. 

MeTOAHKH. ,1\JIJI scex. 3Ha'leHH~ v, o,I\HaKo,a6comoTHoe 3Ha
'leHue'; 3aperHCTpHpOBaHHOH · aKTHBHOCTH HaCTOJibKO ManO, 
'ITO 3aCTaBJIJleT 6onee OCTOpO>KHO .nO,I\XO,I\HTb K B03MO>KHbiM 
HCTO'IHHKaM tiJoHa. HanpHMep, ony6nuKoBaHHble ,1\aHHble o 

' . ·. i . 

· KOH:UeHTpa:UHH ypaila B MeTeOpHTaX He HCKmo'laiOT B03MO>K-: 
HOCTH

1

CYIUeCTBOBaHHJI B HHX y'laCTKOB CO 3Ha'IHTeJibHO 6on&
WHM co,I\ep>KaHHeM ypaHa. TaKoe npe,I\nono>Ke_HHe npoTHBo
pe'IHT. CYMMe HMeiOIUHXCJI 3KCnepHMeHTaJibHbiX ',1\aHHbiX, T .K. 
AJIJI o6~JlCHeHHJI o6Hapy>KeHHOH B·HaCTOJIIUeH pa6oTe MHO
>KeCTBEmHOH 3MHCCHH HeiTpoHoB H3 o6pa3nos ripHMHTHBHLxX 
MeTeopHTOB Heo6XO,I\HMO npe,I\nOJIO>KHTb, .'ITO :cpe,I\Hee co
,1\ep>KaHHe ypalia B 'HHX · cociasnJieT npuMepilo 5.10-7 z/z. 
0,1\HaKo ucxmo'IHTb · iaKYJO B03Mo)l(uocTL noi:IHOCTLIO Mbl He 
MO>KeM. 3TO 06CTOJITeJibCTBO He fl03BOJIJieT C,I\eJiaTb onpe
,1\eneHHOrO 3aKmo'leHHJI o Ha6mo,I\eHHH cnoHTaHHoro ,1\ene
HHJI csepXTJI)J{enblx 3JieMeHTOB B. MeTeopHTax·. BMecTe c 

-· ~ • h 

TeM, HHTepnpeTa:UHJI nony'leHHbiX pe3yJibTaTOB B COOTBeT-
CTBHH C rHnOTe30H 0 CBJI3H H36LITKa TJI>KeJibiX H30TOflOB 
KCeHoHa c·,I\ene~ueli.trunoTeT~·qecK~x csepx·f'.B:>Kenblx 3neMeH

TOB npe,I\cTaBnJieT onpeii:eneHHbiH HHTepec •. : 

14 

06paiUaeT Ha ce6JI BHHMaHHe B3aHMHOe pacnono>KeHHe 
KPHBbiX T /C ( v) MJI pa3nH'IHWX MeTeopHTOB. KoJIH'IeCTBa 
H36biTO'IHoro. KceHoHa B MeTeopuTax'.'CapaTos: A.nneH,I\e' u 

''l!tiJpeMOBKa'H:axo,I\JITCJI B nponopnuJix 27 : 45 : 108. ·Hai,I\eH
Hble 3Ha'leHHJI Tit o6pa3YJOT CXO.I\HYIO nponopnHIO, 'ITO 
fl03BOJIJieT npe,I\nOJIODTb, 'ITO KOH:UeHTpa:UHJI,H36biTO'IHOrO 

; . . ~ 

KCeHOHa OTpa>KaeT KOH:UeHTpa:nHIO rHnOTeTH'IeCKOro CBepx-
TJI>Kenoro 3JieMeHTa. • · ·' 

HcnOJi:b3YJI ,1\aHHble o COAep>KaHHH. H36WTO'IHOro KCeHoHa 
I ilaoA. II H 3ua'leHHJI :s~nu'IHH- _T/C I puc. 51, :Mo>KHo one
HHTL nepHO.I\ nonypacna,I\a T H KouneHTpanuiO C'npapo.I\H
TenJI KceuoHa B MeTeopHTax. BenH'IHHa T MO>KeT 6b1Tb 
nony'leHa H3 COOTHOWeHHJI 

. To . · A X 300 
T • exp I 0,693 - - 1 I = ( T/ C) ~ • -. -

T y 136 
r,I\e To - ~peMJI, B-Te'leHHe KOToporo selllecTBO MeTeopHTOB 
y,I\ep>KHBaeT KCeHOH, Axe· - . KOH:UeHTpa:nHJI H36biTO'IHOro 
KCeHOHa C MaCCOI 136, Y - BbiXO,I\ H30TOna 

136Xe npH 
AeneHHH csepxTsicenoro JI,I\pa c Maccoi 300. ·' 

Ha puc. 6 npe,I\cTaBneHa 3aBHCHMOCTL T (v) npH pa3-
JIH'IHbiX npe~nOJIO>KeHHJIX 0 BeJIH'IHHe y'. 3TH 3Ha'leHHif 
nony'leHbl B pe3yJibTaTe ycpe,I\HeHHJI Ben~'IHH, HaH,I\eHHbiX 
,1\JIJI pa3JIH'IHbiX MeTeOpHTOB. 3aBHCHMOCTb. COBpeMeHHOii . 
KoH:neHTpanuu C oT v npe,I\cTaBneHa ua puc; 7, npu :no:M 
npHHHManoc& 3HS:'IeHHe y = 5~. · ,,.:,· · 

KouneHTpanuJI runoTeTH'Iec~oro _ csepxTJI>Kenoro H3o-
. TOna B H3y'leHHbiX HaMH o6pa3:nax BO 'BpeMJI HX o6pa30BaHHJI,. 

Bbi'IHCJieHHaJI Ha OCHOBaHHH HaH,I\eHHbiX 3Ha'leHHH T H C , 
OKa3b1BaeTCJI 6i:IH,3KOH K /1 ~31•10-11 z/z. . 

He.I\aBHO nQcTynuno coo6D.teHHe. CToyToHa H .I\P~ ononbiT- . 
Ke Ha6mo,I\eHHJI .MHO>KeCTBeHHoro HCnycKaHHJI HeHTPOHOB H3 
o6pa3UOB · MeTeopuTa 'AmieH,I\e: llpHBe,I\eHHble B pa6~Te /22/ · 

,1\aHHble noKa3WBaiDT, 'ITO 'IYBCTBHTeJibHOCTb npHMeHeHHOH. 
ycTaHOBKH fl03BOJIJIJia perHCTpHpOBaTb 3clKI>eKT CflOHTaHHOrO c 

,1\eneHHJI nuw& Ha ypoBHe T/C < 1022 Ae•. llo3TOMY OTPH~ 
naTen&uwi pe3yn&TaT, o KOTopoM coo6IUaiOT CToyToH H .I\p., 
He Bbl3biBaeT Y.I\HBne~HJI. 

15 
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Puc. 6. 3aeucuMOC111b nepuooa noAypacnaoa T zuno111e111u
'iecKozo npapoou111eAJ1 Kcenona 0111 v jycpeoneHHbze · 3Ha
'ieHuJI/. 
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Puc. 7. 3aeucuMOC111b KOHfleH111pafiUU C zuno111e111U'iecKozo 
npapoou111eAJ1 Kcenona 0111 v OAJI pa3AU'iHbiX- Me111eopu111oe. 
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ABTopw 6naro~apuw aKa~eMBKY r.H.~neposy 3a no
CTOJIHHoe BHiiMaHBe K pa6oTe _B none3HWe COBeThl; 'IJ'IeHy· 
Koppecnou~eHTY AH lJCCP H.3sape 3a yqacTHe s~cKyccu-
11x H ue:Huwe 3aMeqauaJI. · · ' 

AsTopw swpalKaiOT rny6oKYJO 6naro~apuocT:h iioKTopy · 
:s.M:3iicouy a ~o-KTop{P.C.Kn-apxy 3a.'npe~ociasneH:B:e yua-_ 
KanLHOrO o6pa3Ua ~nJI HCCne.IioBaHBH. - - - . _ . ,:. . . 

·. JI.r .Ksame. H _ COTPY~HHKaM KoMBTeTa no. MeTeopBTaM 
AH CCCP asTopw 6naro~apuw 3a noMOillL :B · rio~roTosKe 
o6pa3Jl0B ~JI B3MepeHBH H_~6Cy)I(JleHHe pe3yJILTaTOB. . 

M.C~:Supynesy aBTOPhl. ~narriilapuw 3a. noloioii(L' J:) ua
n:a~KeannapaTypw. 
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