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XapaTbiM 3,, KaMni!CTbi T., KopMaH A., MopeK T., 
neKep n.K., XollHSUKI! c. P6 - 6724 

YpoBHI! 
212 Rn , aoa6yJK.QaJOIUI!eCSI npn 'E C -aaxaaTe c 

212 
Fr 

86 126 . _.-{ 87 125 

Hccne.Qoaani!Cb aoa6yJK.QeHHhie ypoBHI! P 2 Rn 1!3 • 'E C - aaxaaTa 
212 F r , 

nony'leHHoro a peaKUI!SIX ecT. Pb(11B, xn}l! ecT. Tl ( 12 C, xn) , B peaynhTaTe npo-
ae.QeHHhiX 1!3Mepennll y -cneKTpoa I! y- y coana.neHnl!. HaMI! npe.nnoJKeaa 
cxeMa ypoanell 212 Rn · 

/ 

Coo6meuHe 06be~ueuuoro HHCTHTyTa . HAepH!XX HCCJiep.osamdi 
,zzy6ua, 1972 · 

Haratyffi z., Kempisty:T., Korman A., Morek T., 
l?eker L.K., Chojnacki s. · P6 _ 6724 

The Excited States in 2
_
1!

6
Rn 126 from the 

. 'E C -Decay of 212 Fr 

--.. 

The excited states in 212Rn have been investigated 
in the. electron capture .decay of 212 'Fr ·produced in. the 
reactions ut. Pb( ll B, xn) and nat.'Tl ( 12 C, xn) • On the 
basis of the measurements of gamma rays . and gamma-gamma 
coincidences the level 'scheme of 212 'Rr1 is suggested. 

Communications of the Joint Institute for Nuclear Research. 
Duhna, 1972 

l 
. ! 

? ' 

~ 

J. BBeoeuue 

. Hccne.noaamte caoiicTB n.nep, .Y KOTOphiX nonHC 
npoJ;OHHaH unu ueiiTpouuan o6o.iiO':IKa,: 8cer.na npe.nc· 
HHTepec, TaK KaK ~aCT YHHKallbHYIO · B03MO)I(HOCTb 
':IHCTOM BH,IJ;e H3y':laTh OC06CHHOCTH OCTil.TO':IHOrO B3aH 
nouoa o.nuoro TUna. 11Menuo no3TOMY. a nocne.nuee BJ 
TCllbHO . H3y':laiOTCfl cneKTpbl ypoaueii .. TaKHX' n,nep 
~. ~~ 

91 'Nb 
41 ' 50 
210 . 
82 Pb 128 

. 92 . 
· . Mo · 
42 50 

93Tc . 
43 so .. 

210 '' 
, ~4 Po1?.6 

u T . .n. BnepBbH! .nannhi~- o.6 3Heprunx Ht 

v 212R . ' 
6 

. 
ypoaueu .86' n 12 6 hinH nony':leHhi uaMH npu uccne.n< 

. 212 · /1/: -
pa, conpoao:>K,natomero·EC -pacna.n Fr ... • 

~" > 

Ba)I(Hbie cae.neuun o6 ypoaunx 212 Rn. . .. 6binH . ' . 86 . 126 . 

a peaKUHflX c. TH)I(CllhiMH u~uaM~' 209 Bir"'Li,4ri) 
21f R~ 

' 4n /212 Rn/2! H 204 Hg /2c 
B uacTonmeii pa6oT·e ,neTanbuo H3~o)l(eHhi pe3VJ 

. ' . ' 212 212 
Hbie uaMu npu uccne.noaauuu EC - pacna.na Fe--> , l 

2. 3Kcm?puMemi 

212 . .· . . · · ecT 
ecTH30TOll Fe CHHTe3HpOBanCH B peaKUHHX 

.u TI( 12 C, xn) 212 Fr. Mmueuu B au.ne <iJonhr o6n) 

,3 



I 
i 

I 
-I 

I ,. j 
I 
i J. Beeoeuue 

I Hccne~onaune cnoi6Tn H~ep, y KOTopwx nonuocThW Janonucua 

. ) 
i 

npoT?HHaH nnn ueiTpouuaH o6oho4Ka,. ~ccr~a npc~cTaBnHeT 6onLmoi 
HHTCpec, TaK KaK ~aCT YHHKanbHYW · B03MOiKHOCTb B cpaBHUTCnbHO 

. 4HCTOM BH~C. H3y4aT~ OC06CHHOCTU OCT<lT04HOrO B3aUMO~CUCTBHH HyK-
noHOB O~HOrO THna., HMCHHO fl03TOMY B nocne~HCC BpCMH CTOnb Trua-

. 90 
TCnbHO H3y4aWTCH CflCKTpbl . ypoBHCi TaKHX H~ep KaK 40 Zn 50 
,, .... 

91 Nb ··. 92 Mo 
42 50 

93 .. 
·· Tc 

43 so. 
210 . 
84 Po 126 

-. . 
211 . 
85 At 126 

; . 41 . 50 
210 .·. 

- 82 Pb 128 n T .~. BnepBbie ~aHHLit:. o6 3Heprn1Ix IIeKoTopbiX HlliKHUX 

212 . 
yponuei 86 Rn 126 6Liml nony4eHbi HaMn npu· uccnc~onannn y -cneKT.-

, 212 /1/' 
pa, conpono:>K~ammero·EC -pacna~ Fr • 

BaiKHbiC cne~eunH o6 ypoau.Hx 2 12 Rn. · .6bmn nonyqenhi TaK:me 
. 86 . 126 

n peaKUHHX c . TH:>KenhiMH nouaMII 209 Bi ( Li~4n)212 R~, ~05TJ.(11 B)4~ / 1
.
2 

Rn 

II 204 Hg /2c ' 4n 1212 Rn/2! 

B HaCTOHIUCi pa6oT.·e ~e.TanbHO 113nO:>KCHhl pC3VnhTaThl, nonyqen-
. . 212F 212R 

· HhiC HaMil npu uccne~onauuu .. EC - pacna~a · r ... n • 

'.: 

2. 3Kcm!puMeum 
212 . ' . . . . .. · 11 . 212 

I ecT H3oT.on Fr CIIHTC3nponanc.ff B peaKUiiHx ecT Pb( B, xn) 'Fr 

./. .·" TI( 12 C, xn)
212 Fr. Murneu11 B Bll~e tiJonhr o6nyqan11Ch ua Bhme-



,AeiiHOM ny'IKC TJI)KCJILIX HOHOB ~HKJIOTpOHa Y- 300. flOCJie 06Jiy'ICHHJI 

HCTO'IHHKH He nO,ABepraJIHCL XHMH'ICCKOH o6pa60TKe. H3Mep~qHJI'Y -

cneKTpOB npoBO,AHJIHCL 'Ge(•Li•) - ,ACTCKTOpOM o6'LCMOM 20 CM 
3 

• ,!J;JIJI 

HCCJIC,AOBaHHJI COBna,AeHHH MC)K.Ay •Y ·KBaHTaMH 6LIJI HCnOJIL30BaH 

cneKTPOMeTp couna,AeHHH THna KOAHPOB~HKa BpeM.H-aMnJIHTY.Aa. B Ka­

qecTBe ,ACTCKTOpOB npHMCHJIJIHCL 'Ge(•Li). - ,ACTCKTOp 06'LCMOM 20 CM 
3 

H . KpHCTaJIJI 'Na} (Tl) pa3MepoM 1 1/2" X 2". MaCCOBOe 'IHCJIO Jl,Aep 

onpe,AeJIJIJIOCL no H3MCHCHHIO BLIXO,AOB ·y ·nepeXO,AOB C H3MCHCHHCM 

:meprHH na,AaiO~HX HOHOB, a TaK*e no nepHOAY nonypacna,Aa. 

3.Pe3yAbmambl U3MepeHUU 

212. . 
87 Fc125 

6LIJI nOJIY'ICH npH 06Jiy'ICHHH MHWCHH H3 CBRH~a 

uoitaMH 11 -B c :meprHei 91 M:JB, a TaK*e MRWeHH H3 TaJIJIHJI HOHaMH 
12c c :JHeprHei 82· M3B. Ha puc. 1 npuBe,AeH ·y -cneKTP 

212
Fc H3 u . . ~ 

peaK~HH Pb ( -B, xn) • . raMMa -nepeXO,ALI, conpoBO)K,AaiO~He - 3a-

XBaT 3TOrO H30TOna, HMCIOT nepHOA llOJiypacna,Aa "T-112 = 19±2 MHH. 

Hx 3HeprHH H HHTCHCHBI{OCTH npHBC,ACHLI B Ta6JIH~e 1. flOJIY.'ICHHLIC 

HaMH 3Ha'ICHHJI 'T j12 COrJiaCyiOTCJI C pe3~JILTaTaMH npe,ALIAY7.J'X 

pa6oT, B KOTopwx uccne,AoBanc.H a -pacna.zf 
2
Fc I 'T1/2=19,3MHH/ • 

H3MCpeHHJI ·y-·y COBlla,AeHHH pHC. 2 llOKa3aJIH, 'ITO . TpH OCHOBHLIX. 

nepexo,Aa 1272~ 227 u 137 K3B o6pa3YIOT KacKa.A, 'ITO xopowo corna-

cyeTc.H C ,AaHHLIMH pa60TLI /2/. . ... 
Hawu ,AaHHLie noKa3LIBaiOT TaK*e, 'ITO c ·Y -nepexo,AaMH 1272 

H. 227 K3B COBna,AaiOT •Y ·nepeXO,ALI 1184 H 802 K3B. Y'IHTLIBaJI HHTCH· 

CHBHOCTH B O,AHHO'IHOM CllCKTpe H cneKTpax ·y-y - COBna,ACHHH, a TaK*e 

TOT clJaKT, 'ITO CYMMa 3HeprHH nepeXO,AOB 137,1 H 1046,6 K3B paBHa 

3HeprHH nepexo,Aa 1183,6 K3B, MLI llOCTpOHJIH CXeMy ypOBHCH 2~~~Rn126, 
noKa3aHHYIO ua puc. 3. 

4. 06cyxoeHue · 

212 
OcHOBHoe cocTOJIHHe 87 Fe 125 cornacuo MO,AeJIH o6ono'leK, 

,AOJI)KHO HMCTL KOHclJHrypa~HIO p(h9/2) 5 n ( p 1/2T1 , H, CJIC,AOBa-

4 

I 

TCJihHO, CITHH I 

208 . . 2J 
.. 83 ·Bz 12 5 . H . I 

'MoryT. 3aC~mi'fhCH~Y 
·· Hawn ·BhiBO.IJ:hi. 

212Rn c i = .2+, 4+; 
IOTcn c 6onee nonHhi 

· 110 C. OCHOBHhiM COC 

P ( l1 9/2) 4 n.xap~ 
Komlmrypau:nn p ( h Q 
3ueprmo B036Y*.D:eii: 

na.n;e. ConocTaBn~~ 

- npe.n;nono:>KilTh, 'ITO 
210Po 2383 )<JB. B 

n Komlmrypau:n_IO p ( 

Oco6enuo HHT 

BCJIH'IIlHe OTHOCIITeJ 

1046,6 KJB Ha ypOE 

MYJihTIIITOJihHOCTh o6 

2683 KJB I = 5. Cy.n;H 
. JTOT ypoBeHh CHJih 

( Ig ft ::: 6) 212 Fr. 1 

2910 KJB c I = 5-, 

2 10:\t IJg ft = 6,2/ 
ypoBHHMH auanorn10~ 

no 3anpemeunoro ~ 

n· ( g 9/2 ) . Cxo,IJ,Hhi 
. 2 

p(s 1/2)-> n(p 1/2) n · 
C.:TBeHHO Ig ft = 5,~ 
3198 HJIII 3708 KJI 

Kom}mrypau:nw p[( h · 
T.e. OHH CBfl3aHhl C 

II3 OCTOBa C ITOriHOC 

COOTBeTCTBY«:Jmero j 

ABTOphi Bhipa; 

nuTepeb K pa6oTe, 1 

o6ecneqn:Bweii: xopm 



-300. IIocne o6ny'leHHJI 
a6(>TKe. H3Mepe_JJHJI ·y -
' 3 

t>6'LCMOM 20 CM • )l;JIJI 
!TaMH 6wn ucnonL3oBaH 
peMs-aMrrJIHTY.zta. B xa­
·~xTop 06'LCMOM 20 CM 3 

. Maccosoe 'IHcno s.ztep 
~CXO)lOB C H3MCHCHHCM 
· nonypacna.zta. 

uii 

HH ·· MHWCHH H3 CBHHU:a 

:WCHH H3 TaJIJIHH HOHaMH 
~eH: ·y -cneKTP 

212 Ft H3 
Iposo)K)laiOlllHe EC- Ja­
Ia.zta . ·ri/2 = 19±2 MHH. 
ra6nuue 1. IIony.'leHHLie 
rJILTa TaMH npe.ztLI.ltYIJII\X 
~Frj'Tt/2=19,3MHH//.J/. 
rill, 'ITO·. TpH OCHOBHLIX. 
K~.zt, 'ITO xopomo corna-

. . . 
, c ·y -nepexo.ztaMH 1272 
! K3B. Y'IHTLIBaJl HHTeH­
Y ~- coima.zteHuii', a TaK)Ke 
7,1 u 1046,6 K3B pasHa 

.. · .. ... ~ 212 
:xeMy ypoBHeH 86 ~Rn126, . 

acHo· MO.ztenu o6ono'leK, 

( p 112 )"1 , u, cne.ztoaa-

i 

I 
j, 
! 

TCJILHO, CIIHH I = 5+ nO)J:06eH O.ltHOTHnHLIM OCHOBHLIM COCTOHHIUIM 

2o8 .8 . 
.. 83 . . 1 125 H 

210 
85 A/ 125 Cne.ltOBaTeJILHO, npu ero EC-pacna.lte 

MoryT 3ac~miTLCH yposuu c I · .< 6. . 
· ··. Hawn BLIBO.ltbl 0 'cBOHCTmlX Tpex HJDKHHX ~op6Y)K.ltCIJ:iiLIX ypOBHeii 
212Rn c i = .2+, 4+, 6+, npuBe.lteHHLie B pa6oTe fl 1 , xopomo cornacy­
IOTCH c 6onee nonHLIMH .ltaiiHLIMH pa6oTLI /2/. 3Tn Tpu yponn» con'MecT­
no C. OCHOBHLIM COCTOHHHCM, HCCOMHCHHO, OTHOCHTCH K MYJILTHnJieTy 
P ( h 9/2) 4 ~ xapaKT~H3yiOTCH 3Ha'ICHIICM ~eHLOpiiTII ;, = 2.Ypomm 

KOH$11rypa1.1;1111 p ( h 9/2) C V = 4 IIMCIOT 3Ha'IHTe·JILUO 60JILWYIO 
3uepriiiO B036y,K)J:eHHH II n03TOMy He MOrl.T B036y)K)J:aTL,G}J npll {3 ·pac· 
na.JJ:e. ConocTannenue cxeM -pacna.lta 

21 Fr. 11 
210

At 141 no3nonHeT 

. npe.JJ:nOJIO)KHTL, 'ITO yponeHL 
212 

Rn '2302 K3B ananor11'1en yponuro 
21 0p0 2383 K3B. B 3TOMfcnyqae ypos.enL 2302 K3B IIMeeT I ~ 4+ 

u Kou$urypauuro p ( h 9/2) ( I 7/2) ! · . ( _ 

Oco6enno uuTepeceu yponenL 212 Rn 2683 K3B. EniiJKne no 
BCJIH'IHHC OTHOCHTCJILHLie HnTeHCIIBHOCTH 'Y ·nepeXO.ltOB 1183,6 II 
1046,6 K3B ua yponuu c ·I = 6+ u I = 4+ yKa3LIBaiOT ua O.ltiiHaKonyro 
MYJILTHnOJILHOCTL 060UX nepeXO.ltOB H, CJIC.lt(>BaTeJILHO, Ha CIIIIH ypOBHH 
2683 K3B I = 5. Cy.ltH no oonLmoii nnTencunuocTn yKa3aUHLIX ':lepeXO.ltOB, 

· 3TOT yposenL cunLuee ncex .JJ:pyrux 3acenHeTc.SI np11 EC -pacna.lte 
( lg It :: 6) 212 Fr • TaKue )Ke · oco6ennocTu xapaKTepHLI .ltJI.SI yponnn 

2910 K3B c I = 5-, · B 2§2 Po 
126 

, JacenHIOIUerocH npu EC ~pacrra.lte 

21!34t / Jg ft = 6,2/./4 /, OHII II03BOJIHIOT rrpODCCTH MC)K.ltY 060HMII 
ypoDHHMH auanoruro, TaKoe Jnaqenue lg It xapaKTepuo.zt~H O.ltnOKpaT-

. no Janpeii.J;eunoro {3 -nepexo.lta nma p (·s lj2) ... n (p1/2) unu. p(h 9/2)-> 
n ( g 9/2) . Cxo,n;uLie {3 -nepexO.lthi B ue'leTnLIX H.ltpax 20'i·TJ ... 207 Pb 
p(s 1/2)-> n(p 1/2) n 209 Pb ... 2 /s?i p(h9/2) ... n(g 9/2) nMeiOT co~~~eT~ 

CTBCHHO Jg It = 5,2_ )J 5;5 · . Il03TOMY ypOBHII C I = 5- D .8.2 Ph 
3198 IIJIII 3708 K3D, 210 Po 2910 K3B n 212.Rn 2683 K3D MOrVT IIMCTL 
Kon$HrypaUIIIO p [ ( h · 9/2) n v= 1 s 1/2 ] nnn p ( h 9/2) n-1 · n ( l! 9/2 1 p 1jT1 J, 
T .e. OHH CDH3aHLI C B036Y)K.ltCHHCM HeiiTpOHa( p ·1/2)1JIII npOTOna (s 1/2) 
113 OCTOBa C nOITHOCTLIO 3anOJIHCHIILIMH 060JIO'IIcaMH Z =· 82; N = 126, 
COOTDCTCTDYIOIUero H.ltPY 2 ~~ Pb 126 • 

ABTOpbl BLipa)KaJOT 6naro)J:apHOCTL aKa)J:eMIIKY r .H.<I>nepony 3a 
uuTepec K pa6oTe, a TaK)Ke rpynne 3KcnnyaTaunn unKnoTpoua Y- 300, 
o6ecne'IHI3meii xopowyro pa6o'Ty ycxopnTenH. 

5 
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