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Hccne.noaauue g,nep, y KOTOpLtx caepx 3ationuenLIX o6ono'leK 
: • uMeeTcB :<_H:e6onLuioe qucno .iiacTHu imu · .nl.rpoK, npe.ncTaBnBei .·. . .. . . ' . . . . . 

;3Ha'lHTenbHbiH HHTepec ,nnB• TeOpHH,. TaK KaK D03BOUBe·T· H3y'laTb.' 
oco6eHHOCTH OCT a TO'lH'oro. B3aHMO,neii.CTBHB HYKUOHOB •. 

B nocne.nu·ee apeMB npoao.numicL TiuaieiiLHble 3KcnepuMenl-anL
HLte H. 1-eopeTH'leCKHe ilccne.noaaHHB.: ci:IeKTPOB \ il.ziep (;' . ,nByMR 
H TpeMJI. ~yKnoHaMH :/.nLtpKaMH/ caepx 3imonneuuoii o6ono'lKH 
z .; 82,. N = 126.· B .. qacTnocT'u,. 6LmH xopowo u3y'leHLI cneKTpi.J .· 

. - 206 . 207 • . 211 '' . . . " .· .. . .. 
ypoaueu 

82
Pb 124 , • 83Br 124 , 85 'A/126 •• HanH'lHe 3Kcn;epHMeH:, 

TanbHbiX ,naHHbiX 06 ypOBHBX · 3THX -B,nep. D03BOnBeT onpe,nenHTb ' 
napaMeTpbl. B3aHMO,neiicTBHB HyKnOHOB B · ,nayx- ;:H .TpeX'laCTH'lHbtX 
KOHdJHrypaUHBX 2n;p, 2n i 3p . . H ua· 3TOH· OCHOBe nepeiiTH K Teope
.TH'leCKOMY ananu3y cK~M6unupoaannLrx, u:i'-uux nxTH'laCTH'lHLIX 
H 6onee cno>KHbiX KondJiirypauHii: Mo>Kn:o 3aMeTHTL, 'ITO :TaKoro . 

. . Tuna . MHoro'laCTHtfHLie KondJifrypaUHH HMeiOTCR B uccne,noaaHHbiX 
· 209 201 205A E . · · · · 6 HaMH B,npax ' . ' 85 t • · CTL .H ,npyrag Ba>KHaB npH'lHHa HeO -

xo,nHMOCTH. TIUiiTenLHoro H3y'leHiiB yposneii . · 8;At~ B He'leTHbiX 
. .ll,npax ' 207•2 ~5 ; 20f3 Bi 6Linu uaii.neHbl OTHOCHTenbHO HH3KHe YPOBHH 

, ' norio>KHTenLHOH 'leTHOCTH c ,I =.1/2+, 3/2 +, 5/2 ~ /B036y~~atotnHecfl: 
npH . f3 +- ( -pacna.ne ' He'leTHLIX H30TODOB. nonoHHB 31·: Bbtito'· 
BbiCKa3·aiio. npe.nnono>Keiiue, liTo :iTH ypoBHH. BBnBioTCB ,nLipO'lHbiMH, 
o6ycncianennLIMH ao36y>K,neuue·:M .ripoToua H3 3anonu.ennoii o6ono'lKB 

. · Sfj2 , d~j2 .. H · T ;,n .. ~ng: 'npoaepKH .. :iTOH' rHDOTe3bl O'lellL BromO 
HaiTH auaJiorH'lHble ypoBHH B .H30TOriax 209•~ 07• 205 

At H co- . 
nocTaBHTL. HX caoifcTBa C COOTBeTCTBYJOniHMH ypoBH:~H H30TODOB .. , . 

· 83Bi. HH>KHHe ypoBHH B,nep. At( A·~ 209) c 'I$. 9/2 MoryT :Bo3- :. 
6y>K.naTLCB npu f3 +-£ · -pacna~e H3oiono8 pa.nona. Hccne.noaau'HIO 
cxeM. EC -pacna.na 3THX _:.li,nep. · noca.Rrneua , uacToBtnaB pa6oTa. 

Panee naM'!f'blnH ony6nuKoaaHLI npe.naapuTenLnble ,naHHble 
o6 · 3THX g,npa.Jf • B nocne.nHee apeMB cTanu H3BeCTHbl p_e3ynL-. 

. TaTLI pa6oTLI/2/, KacatoiUHeCJI pacna.na 209 Rn.- · . '· ~; . 
·:···. 
3',. 

" ~ 
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2. 3KcnepuMeHm 

HeihpoH:o.neliJHUHTHbie H30TOHbi pa.noHa 6bmH nonyqeHbi B peaK· 
UHHX 11( 11-B, 5n) H: 197Au( 15N, xn) 212-x Rn. MnweHH /Me
TannnqecKne 4JonbrH TOlliUHHoii ..;. 3 Mr/cM-2 I o6nyqannch Ha 
BbiBe.l(eHHOM nyqKe T H:>KenbiX HOHOB UHKllOTpoHa y- 300. r aMMa
cneKTpbi H3MepHllHCb 'Ge(Li) • .l(eTeKTOpOM 06'beMOM 13 H 32cM 3 . 

-~)J;JIHH-iMep-eHHH coaiia)ieiiliii-y:_y-6bin npnMeHeH cneKTpOMeTp cos· 
na.neHHH Ge(Li)- Na](Tl) c npeo6pa3oBaTeneM ap_eMeHH B aMnnn
Ty.ny. CneKTpbi 3lleKTpOHOB BHyTpeHHeii KOHBepCHH H3MepHnHCb 
Si(Li) ~.neTeKTopoM. 

3. Pe3yAbmambl U3MepeHuii 

?.09
Rn 6bm nonyqen B peaKUHH 'Tl ( i 1B, 51) npn ~HeprHH lfOHOB 

75··M3B. EcTeCT.BeHHblH .iannnii. co.nep:>KHT -.nmi H30TOna 703 Tl 
/30o/o/ H 2051 J j10o/o/, ll03TOMy B raMMa • C~eKT~aX. Ha6mo.l(aiOTCH 
y .~nepexo.nbl, conpoao:>K.naromne pa-cna.n 209 Rn, n 11Rn: H3M~peHHH 
raMMa.::cneKTpoa npoae.neHbi· Ge(Li) -.neTei<ropoM o6'beMOM 13cM 
B .. J(BYX .l(Hana30HaX 3HeprHH: .!(0 770 .K3B. /Me:>K,IJ;Y · HCTO~HHKOM 
H .l(eTeKTOpOM :.6bln,.nOMemeH liJHllbTp .J(nH yMeHbWeHHH Harpy3KH 
.l(eTeKTOpa peHTreHOBCKHM. H3nyqeHHeM/ H B .l(HaiTa30He 3HeprHH 
540-.1700 iK3B /c nornomaromnM 4JnnbTpoM/ /pnc. 1,2/. 3Heprnn 
H .HHTeHCHBHOCTH 06Hapy:>KeHHbiX HaMH ,.}' ·nepeXO.l(OB B H.l(pe 
209,At npnae.neHbi a Ta6nnue 1. M3Mepemix y~y C?OBna.neHnii /lmc.3/ 
H .COOTHOWeHHH Me:>K.l(y· CYMMaMH 3HeprHH Y ·nepeXO.l(OB IT03BO~ 
nnnn nocTpOHTb cxeMy ,ypoaHeii 209 At, noKa3aHHYIO Ha pli.c.· 9~ 
Iloc-ne npoae.n.eHHH Hawnx _H3MepeH~ii- cTann H3BeCTHbi' pe3ynbTaTbi 
pa6oTbi /2/, c KOTOpbiMH Hawn .naHHbie cxdAHbi. 3HaqeHHH cnnHoB · 
H '·. qeTHOCTH ypOBHeH ,. npHHH.CaHbl . ua OCHOBe MYllbTHllOllbHOCTII 
y -nepexo.noa, npnae.neHHblX a h!. 207Rn 6Lm nonyqeH_ a _peal(~nn 
19~u(·15N~ 5n). npn "3Heprnn. HOHOB 95 M3B. Ha puc. 4 npnae.neu 
y·cneKTP 207Rn. 3Heprnn y -nepexo.noa If nx_ H:fireiicnauocrn 
npe.ncraaneHbi- B ra6nnue 2. M3MepeuB:e raMMa·cneKrpa B .nnana-
30He 3Heprnn 1000-2000 K3B noKa3ano, qro a· 3TOH o6nacru 
He ·Ha6nro.naeTCH }' ·nepeXO.l(OB C ... HHTeHCHBHOCTbiO :~ .. 5Ufo /OTHO· 

· CHTellbHO ·HHTeHCHBHOCTH nepexo.na 344 K3B/.,CneKTpbi y- ycoB· 
na.neHHii. npe.ncTaaneHbi Ha. _puc .. 5 H 6. Ha _OCHOBe 3THX ~aHH.biX · 
Mbi nocrponnn cxeMy ypoaHeii ~07 At /pnc. 9/.-

lf3MeptmHe ''cneKTpa· 3lleKTPOHOB BHyTpeHHeii· KOHBepCHH. 
/pnc. 7 H l'a6n~ 3/ ~Si(Li J -.ne'i'eKTopoM no3Bonnno onpe.nenHTb 
MYllbTHnonl.-nocTH ·TonbKo caMbiX cnnbHbiX nepexo.noa. Ilpn onpe
.neneHnn MynbTHITOllbHOCTH nepexo.noa npe.nnonaranocb, .. qro ne-
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• pexo.il '34~,5' K3B. ananornqe~· nep~i~.nY 408.,3 K3B B .. . ?09 AI21H ~
. HMeeT MYllhTHllOllbHOCTb E2. ·3TO npe.l(HOllO:>KeHHe 'llO.l(TBep:>K.l(aeTCH .. 
'3KcnepnMeH'ranblio. n3MepeHHbiM -cooTHOWeHHeM Kflr= 2~4 /Teope- .-: ·· 
TnqecKne 3HaqennH K/L = 5,6 :)J;nH. nepexo,IJ;a THna MY~u K/L=-C8 
.nnH nepexo.na THna E2 7~( /.< Bo3MO:>KHO, qro. nepexoJt)44,5 K3~ 

: ':' ·gaJixeTCJI cMecbro E2 + M'l~. · Ilpn uanH~HH ue6onbwoii. npnMecu 
J'Ml /-100/ol nonyqaeTCJI nyq~ee cornacne K/L H ak c TeopeTnqec··. 

KHMH BennqHHaMH, HO-: 3TO' He BllHJieT Ha mipe.neneHHble•:HaMH -· 
MYllbTHnoni.HOCTH .npyrn~ nepexo.noa;. . · -. . . ~~ .- .:·,_, .. ·. •-~ ·, 

· 
20S,Rn 6bln· ·nonyqen a peaKti:nB: 197 Au(~5 N1_7n) . npn ._:l~eprnn :::·~ 

HOHOB 120 M3B. KaK - Mbl C006IUHllH B pa6oTe /tf, B raMMa· 
. :cneKTpe y.nanOCb -H.l(CHTHiiJHUHPOBaTb TOllbKO ~TPH y. ·nepexo.na, 
· npnua.nne:>Kamne H.npy 205 At. iiocne.nHH:e · npoi3eAeHHi.Ie naMn H3-

MepeHHH y-y coana.neHHH /pnc. 7/ noKa3anH, qTo. nepexo.nbl 265 ·_
H 465 K3B COCTaBllJIIOT KaCKa.l(· H 3TO llO.l(TBep:>K.l(aeT npe.nnoli<eHHyJO . 
a /tl cxeMY:YP.OBHeii <205At /pnc: 9/. 3HaqeJiB:x cmiHoa n'qeriiocTn 
ypoaHeii nonyqeHbi Ha' ocHoBaHHH ·aHanornn c 6onee ,TH:>KenbiMH 
Jl.l(paMH acTaTHHa. 

;·' 

... -. ~ 

4. 06cy:ilci:Jemie ·, .. ~-·,: -~ 

lf3 .l(aHHbiX Ta6nHUbl 1 H pHC. 9. BH.l(HO, qT_Q HaH6onee HHTeH· 
CH~Hble f3 +-EC nepextl'.l(bl C~H3biBaiOT OCHOBHbH! COCTO~HHt~:Rn/23 · . 
c 1=5/2-(£5/2·) /npHHJITO .no aHanorHH c 2g~OJ23 c YPOBHJIMH 

2:fAt124 408;3 · n 746,0 K3a/. OT~ocnTenl.uo Manbie -.• 3H"!-9:e_HHH 
logft = 6,7 H 6,1 / 2/MoryT CBH.l(eTellbCTBOBaTb o'HannqHH O.l(HO" 
qacinquoii KOMIIOHeHTbi p(i7; 2 )a aonHOBbix.·liJy~~UHHX iaKnx 'co-. 
CTOJIHHii, ni.i< KaK a aToM· cnyqae HMeeT M'ecro. pa3peweHHbiH · 
{3-n~pexo.n~ CBJI3biBaiDIUHH KOMno'H'eHTbi. n(~;2)H p(i7; 2J H H.cxo.n~. 

HOM H KOHeqHOM COCTOJIHHH. B HH:>KHeM ypoaHe .408,3 K3B B cnyqae 
[ = 5/2- llpHMeCb O.l(HOqacTRqHOH KOMITOHeHTbi p (f5j2. ) .l(On:>KHa: 
6~ 6biTb · iia.lloii, TaK KaK. o.nuo'-lac-inqHblii npoToHHbiH ypoaeHb 
I 5; 2 B H.l(pax 83 Bi · · H 

85
At, cor nacHo Mo.nenn o6onoqeK, :Ha

XO.l(HTCJI· 3HaqnTenbHO BbiWe, qeM ypoBeHb . 17 j 2 , Il03TOMY ypoBeHb 
c I ;.5/2. :.... ue .non:>KeH 3acenHTbCH npn EC .. - pacna.ne. · . . . - . . . . .: ~ ' -

M3 Toro liJaK-ia, .:ITo ypoaHn 20~t 408,3 n 746-,0 K3B 3ace-:: 
llJIIDTCH '"c 6onJ.woii aepOJITHOCTbiO,. cne.nyeT' qTO,-OHH HMeiOT cni(JI' 

. I" =7/2-. 3TO cornacyeTCJI c MYllbTHITOnbHOCThiO y -nepexo.na 
746,0 K3B Tnna Ml. B To :>Ke apeMH y -nepexo.n 408,3 K3B 
HBnHeTCJI npaKTnqecKH qncTbiM nepexo.iioM ,Tnna'.E2. 3To M:o:>KHO 
llOHHTb, ecnH · }' ·nepeXO.l( 408,3 K3B CBJ13biBaeT COCTOJIHHJI. 

. . . . 3 . •. 
p(h 9j2 }?;2 -_.. p (h9 j 2 ) 9 j 2-,. T.e._ ypoBeHb 408,3 K3B JIBllJICTCJI 

·TpexqaCTHqHblM llpQTQHHbiM ypOBHeM. 
. ~ 

5 

_..::. 



,, ~KaK H3Be.CTH0/-4/, B TaKOM y ~nepe:x;Q.ll!! lJ· 1.lHCTOM CJIY1.l<~;_e 
'B(M-1)=0•, 'BLtwe:: OTMC1.laJIOCL, 1{TO .y .. nepexo~ . 746 K3B THDa 

• Ml; EC-nepexo.n na ypolleHL 746 K3B 3Ha1.lHTenLno 6onee llepoHTen 
/toglt = 6;1/, qeM .·na· :ypoBeHL 408 K3B /loglt= 6,7/~·Bce 3TO 
x'opob.io ·corna:cyeTcH c npe,nnono>KenneM:, 1.lTO~ ypolleHL 746 K3ll, 
lJ OCHOlJHOM; HMeeT KOH<}JHrypaUHlO p(h 9; 2J5+ (f 7j 2 )~ T.e •. JilJ• 
JUieTCJI o.nnoqacTH1.lHLIM. OqenL lla>KHLIM JllJJIJieTcJI ·06nap~>Kenne 
ypoBHeii ·nono>KHTeJILitoii qeTHOCTH. c ;. I = 3/2 + H Sji+B .. ~J At ., 
KOTOpLte, BepoJITHO, . JIBJIJitoTCJI . ananoraMH H3BecTHLIX .• ypolJHeii 
B ueqeTHLIX 11,npax BHcMyTa H B03HHKaiOT npn Bo36y>K,ni:mnn npoTona 
H3 3anonnennoii npoTonnoii · o6ono1.lKH d':J;2 H d5;2 • YpoBeHL c 
1 ,Jji+ nenocpe,ncTBenno npn EC -pacna.ne 209Rn• ue Mo:i<eT 3a
cemiTLCJI, MO>KHO TOJILKO O>KH,llRTL, 1{T0 ero 3HeprHJI < 1953 K3B. 

cllparMeHT, cxeMLI ,pacna.na 207~~ -+ 20~t, . BLITeKatomnii H3 
HaWHX ,naHH.LI~ .0 y-y COBna~eHHJIX,. H ,.cneKTpe 3JieKTpOHOB_:, liHY."I;~ 
penneii KOHBepcnn, npnBe.nen ua pnc. 9. MLL npe.nnonat:aeM, 
1.lTO ypoBeHL 344,5 K3B HMeeT CllHH 7/2- H. KOH<}JHrypaUHlO 
p (h9;

2 
Ji;2 -.Cne.nyromuii ypolleHb 747 K3ll c I""' 7/2 - JIBJIJieTCJI, 

lJepOJITHO, O,llH01.laCTH1.lHbiM ypOBHeM C KOH<}JHr,ypaUHeii f{h9;~;1(£7j}! . 
TaK KaK nepexo,nhl 402,8 H 747 K3B THna Ml. Conoctaaneune cxeM 
pacna,na 207 Rn _.H 209Rn, D03BOJIJieT npe,nm>JIO>KHTbi ~TO. ypOBHH. 

20,7 ~t 1650 .. H 2018 K:lll auanornqu~ox YPQBHJIM 09 At 1953 H 
.2~14 K3lJ. 

•. 
\ .· 

0TCYTCTlJHe ,naHHbiX o6 3JI.eKTpouax BHyTpeuueA .. KOHBepCHH 
IL 205 At He' D03BOJIJieT' 3KCnE;pHMeH"I:aJibHO onpe,n~JIHTL CDHHbi 
ypoaneii, no yqnThiBaJI; 1.lTo. ypolJHH 265,5 K3B 'u 731 K3B cliix~olio 
3aceJIRIOTCJi. B .EC -pac~a.ne 205~n. nono6.io aiut.mlrH'lHbiM ypoa
un( 2 0 7,209 At, · Mo>Kao' npe.nnono>KHTb, ·. 1.lTo ypoaeu~o' 265,5 K3ll 
HMeeT cnnu 7/2 -:· H.Kon<}Jnrypaunro p_(h

9
; 2 Ji;2-. ·a: ypoaeu~o 731K~li.

Kon<}Jnrypaunro p(h9; 2 JJ+(£ 7; 2 )1 

ABTOPLI Bhtpa>KatoT 6naro.napHOCTI> aKa,neMHKy r .H.cllnepoay 3a 
HHTepec K. pa6oTe, . a TaK>Ke rpynne 3KcnnyaTaUHH UHKJIOTpoua 
Y.-3oo; ·o6ecne'I_HBw.eii xopow:Yro pa6.oTy ycKopun!.n.R' ... ·• • 

· 1 - • • t' · . ; ' ' · • _.- r • •: :_o '·· ~ ·' ... ; · ~ • - • ~ 
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