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To111<rui cTp)'KTypa aJibcpa-cneKTpos 151 Ho 

B ttccne)lOl!aHH51X a-cneKTpOB H (a-y)-cosna.ueHHH npH pacna.ue H30MepHblX 

COCT051HHH 151 Ho noinsep)l(,!leHa cxeMa pacna.ua, npe}lJIO)KeHHIDI JlHaHroM If Jlp. ( l ] . 
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Fine Structure of the 151 Ho Isomeric Alp~a-Specirum . 
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The decay sche~e of the 151 Ho isomeric states proposed Liang etal. [l]have 
been confirmed in the a~spectra and (a-y)-coincidences investigations. · · 

! ' 

The investigation has been performed at the Laboratory of Nuclear Problems, 
JINR.. . 
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B OOJiaCTif HYKJIH.110B C . 'iHCJIOM, HeRipOHOB y 'oKOJIO ·. 82. H • .. He'ieTHHM 

' 'iHCJioM· npoTo~oa 01tono 64'HaOJID.llahcsi psi.n H30MepHHX cocToSIHHR 'tima. 
'. , - I\ . , . ' :.. .. - ' 

nhll/2-H ns112. IIp~-'i~CJle _npoTOH~B Z>65 pa3HOCTb 3HeprHR 9THX 

'C(!CTOSIHHR COCTaBJISleT OOH'iHO · HeCKOJlbKp ,lleCSIT_KOB KHJimrneKTPOHBOJlbT, 

H fl03TOMY noHCK H HCCJ1e,llOBaHHe'ct-pacna,11a. Ha.aosoy1:,11eHHHeCOCTOSIHHSI 

'ito'i;pm,1x si.11ep SIBJISIDTcsi sa1:HHM MeTo,11oi,i ycTaHOBJieHHSI • o~HOCHTeJibHoro, · 

3HepreTH'ieCKoro flOJIOJ:eH~SI 3THX H30MepHHX ypo~HeRl: 
1 : · JIHaHr H .IIP. [1] :HsyqaJIH cneKTP c<.::.qacTHU. H ·. 1«:'..oi -coana.11eHHR npH 

pacna.11e H30Mepoa 151 Ho.'. IIPH pa'cna.11e H90Mep'uoro COCTOSlHHSI ns112. ··. 
. ' , ', , ' 

1
,. , • ,' 67 84 . . . . --, • , • . ., I. 

(Tl/2 .;.47 c.;_Ec{=:4610.6 K3B) OHH HaOJID,llaJIH JIHHHD. ~OHKOR CTPYKTYPH 
E«=4260 _K,9B,a npH pacna.11e H30Mepa nbll/2. (Tl/2 =36 c!E«=4522.1 K9B) . 

. • - JIHHHD TOHK_OR CTPYKTYPH, Eot =4220_ K3B. rpe,IIJIOJ:eHa CX.~Ma · pa-cna,11a 
'H30MepoB '151 Ho (PH,C'.11 .: Yc,:aHOBJl8HI,1. _pa3HOCTH-,< 3HeprHR H30M8PHHX 

,cbCTOSIHHR. B .151·Ho: I E .. +-'E • "-=41 4 'K3B H ',11oqepHeM 147 Tb: · ' , . . · 1/2 . 11/2 , · '. · ' . · · 
·• E ·. --E ·+=50.6.K3B. . . 

. 11 /_2 1 / 2 • • , · . , · .. • , ' . . . 

,. . ~'iHTHBaa ,BaJ:HOCTb ~OJJ,Y'i8HHSI Ha~eJ:HOR · HHil>OPMaUHH. o· • B3aHMHOM, 
pacnOJIOJ:8HHH H30MepHHX C.OCTOSIHHR . ~ ' l ii 1 Ho . H ,. 14 7 Tb, . . MH . noBTOPHJIH ' 

9KcnepHMeHTH JIHa~ra ~ .llP, [1] ; ' . 

SKcnepHMeHTH a1,1noJ1HeHH Ha H30!b-K0Mn.iie1tce" · SICHAIIII.::-2 [21- . B. 

· llYOHe. HYKJIH.IIH 1111! Ho nonyqanH npH;. 6onv,eHHH · BOJibl!JpaMoBoR MHmeHH 

:npoTOHciMH c' 3HeprHeR
1 

660 M3B _Ha:• (!la90TJ).OHe OHSIH. BOJlbl!>PaMOBaSI 

MHW8Hb O.IIHOBpeMemio SIBJISIJlaCb aMnyJIOR HOHH3aTopa HOHHOro HCTO'iHHKa 

. 9~8KTPOMarHHTHofo Macc-cenapaTopa. 'HOHH' A=151' ;' 'coOHpamicb·. Ha 

. "MOHeTyll MOHeTHoro' aBTOMaTa · ·crieKTPOM8TPH''i8CKOR ycTaHOBKH • [3]'.-. 1. 
'. . , :° , • • - :· ', ·-·: ' . , -, . • • , : I : : , • ' , ,. \' 

. MoileTH-no,11J10J:KH ,qepes aa.11aHHHe. npoMeJ:yTKH apeMeHH nepeopac1,1aaJIHCb 
1 

B . H3M8PHT8JlbHYD fl03HUHD, -r .11e C, noMODlbD ·s1 (Ai:i) :iteTeKTOpa I H3MepRJIHCb 
. I ' . ' I • ·- ._, ' ·." ' ' '. . ·: 

·ot.,-cneKTJ)I,1 }J C noMODlbD ', HpGe.,-,lleTeKTopa· H3M8PRJIHCb o.::.cneitTpI,1, 

I • . · napaJIJI8JlbHO C noMODlbD TeX J:e · ,lleTeKTOPOB . H3Y'iaJIHCb . cneKTPH; 
. •. 1'. . ;' ·, ; _ _;,,,-

' (ot-ol -cfoana.11eHHR / YnpasJieHHe' 9KCnepHM8HTOM .C, noMODlbD · nepcoHaJibHOro 
1/:. ·. KOMflbDTepa . PC AT /386 ··• fl03B~JISIJIO: H3MeHSITb •. apeMeHHOR ·.· ·peJ:~M 

,' ,.·· ,_ - ,_ . .. _, , ... ·- ,..·· - . . \ . . 
~KcnepHMeHTa; OCHOBHHe pesy~bTaTH noJiyqeHH ,:°Kor.11a 00JIY'i8HHe MHmeHH 

·npoTOHaMH H 0.llHOBpeMeHHI,IR<coop _HOHOB C A'a151 'Ha MOHeTy.nposo,nHJIHCb · 

' B Te'ieHHe 80 C ,:- a 3a i-eM BI,lflOJIHSIJIHCb: H3Mepeirng' cnekTPOB 4 paaa no 

20 c •. ·l!Hcno UHKJIOB · HSMepeHHR .• jqifcJio HCTO'iHHKOB) OHJIO · 100. · .. · 
• ~· . ' ' ' > • _:,·. ' ' 
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I .. · .... . . •• . . ,I. ... •·t . 
cxeMa c<-pacna.aa H30Mepoe .1 " 1 Ho, ,npe,nno:«eHHaSI •JIHaHroM H 
itp :: [1] • :faeprHH, J3030YJ:.ZleHH51 H30MepH!il{ COCTOSIHHA B 1 ~ 7 Tb 0

H 

~~}Ho·.'. a CKOOKax -:•OTHOCHTeJlbHHe HHJeH9H~HOC:H;_~rnepexo.11~~. 

,. ' 

Ha PHC', 2 'npe.ac-rasneH O,llHHO'IHliR crieKTP C(-'laCTHU. A~151 •. oueHKH 

nepHo.a~e nonypacna.11a; : c KoTop~,rn yo1,1eirno 'IHcno oTctIE!Toe Ha , pa3Hlix. 
_' ' ': .I . . - ,' - I ' '- ' ' ,' ,- ' ' ,,, <I·"\·' . ' ' . 

'Y'laCTKax cneKTpa •, Il03BOJl51eT , 3aKJID'IHTb., _"'ITO · BMecTe ,. ,C , OCHOBHliMH 

c,.;..JIHHHSIM_.r HYKJIH.ZIOB ,C A·=151: ~C(=i4610 K3B il!il Ho',•: 47' ~,. 4522 K3B 
(
1111 Ho, 36 C) H 4069 K3B f" 1 Dy. 17 MHH). HaOJID,llaDTCSI', C{-JIHHHH' C 

3HeprH51MH 'E«=4235 ,K3B ·,1,~ 0 Dy; 7. 2 MHH! 'H) E~=4389 K38 f ."2 Ho; 2; 4_ ,MHa(. ''' 
ooycJ1bBJ1eHHlie'M~JIHMH:t<l%) IlPHMeCSIMH B HCTO'IHHK~~oce.aHHX:C: A~151 

1{30TOTIOB~ •,JIHHHD C '3ueprHeR . ,, EO(= (4260± 5) . :K9B . Mli, , KaK -~ , B ·. ,[1] •· 
OTHOCHM K, :pacna.11y • H30Mepa· . 'n S1/2 l!ll Ho ' C ; T '=4 7 .. ·:· C.;. 

· ' • ·. . · · . \ , ', . , ; 1 / 2 · , · 
H.11eHTH$HUHPOBaTb C(-JIHHH~ 4220 1K3B; . HaOJID.llaBWYDCSI, B ·, [1], Mli ,He 
MOJ:eM H3'-3a TIPHMecH 1110 Dy. ·: · · · · · 

', : • : >·Ha "pHC ;:3a', 30 : nJe.ac:TaBJleHl,I' cneKTPli O -:-JIY'leR' • ' coena.aaDDIHX C 

.o:iqactHuaMH C 3Hepr~~R·' E«·= !42~0±20) ~3B (H EC{.;. (422'0±20) K3B., n):>H 
3TOM H3 o -cneKtpoe, J,f3MepeHHliX B yKa3aHHliX ,•· OKHaX ,· \' Bli'ITeH i cneKTP 

Eo:~ 1.43~0±~0L K3B
0

• • • • • 

'· 

\. 

1, 
:) 
~ \ . 
,.,-
; ~ . 

"~ ~ 

.. , 

j 

, 

E-< 10 • 
(I) ' 

::,' 
-u 

· 10 • ,, ' 

:ii 
., 

-t_,,...,. 

;;; 

' ·$ 

§" 
' .. 

' 

:ii 

"! 
"<.) 

/ 

·::.a·' 
'• N·' 

<.) 

,,-... 
;;; ' 

~ 

. 4500._ 
K3B< 

" 
~ 

~-., 
0 ·%: 

,,, .. 

',\ 

. I' , , • .-,,- . 

PHC.2. 0.llHHO'IHliR cneKTp;ot.;..'laCTHU HYKJIH.IIOB-CA=151, 

}'" 

.J 

" 

llTOOH He . noTepSITb OTPHUaTeJibHliX ~HceJI ·• npH · BH'IHTaHHH; K 
• , • \ I . • 

OTC'IE!TaM e Ka:a:.aoM KaHane '.'YMeHbmaeMor:o" • cneKTpa OHJIO .aooaeJieHo · no 

10 oTc·'leToB. '.T: e; op.11HHa Ta 10 Ha pHc: 3a, 30 cooTeeTCTBYeT · · HY JieBNM 

OTC'l.eTaM; B cneKTpe oitHa Eo:;.4260 K3B HaOJID.llaDTCSI coena.lieHHSI- c 
o-JIY-'laMH 100. 5 K3B H 253·. 5 K3B:. cJiao1,1e coena.aeHHSI c· o-Jiy'laMH . 3THX 

·• '. '.\ , • , _ .·,.. .1 , ,• ", •, ·, _, ,_- •• · ,.-. ,, '.• '; l . '. _._, 

: 3He~rHR HaClJID,llaDTCSI. H B, o.KHe . Ect =4220 K3B; Ha pHC: '. 4 ,· H300pa:seH 
cneKTP O:,;..'laCTHU, coena.aaDmHX c·J-KBaHTaMH C 3HeprHeR 1 100 K3B'. H 

273 K3B, noJiy'leHHliR itaK. cy;Ma · o:c..cneK;rpoe ·' B oKHax1 Ey== (I_OO ± I) K3B H, 

"E,=(253±1) K3B MHHYC cneKTP~. B "$?HOBHX•'O~HaX" Er=105 K3B _H, 
Ei(:248 K3B .' _TaK :a:e KaK _ Ha . pHc:, 3a, 30, HyJieBHM orc'IE!TO~ cne.ayeT 
C'IHTaTb. OP.IIHHaTy .=10. BH,llHl,I :coEina.aeHHSI C 'C{-~clCTHUaMH 4260 K3B H 

cnao1,1e coe_na.11eHHe c Er=4220 K3~ ./ 

B TaOJIHUe npHee.11eHil nony"leilHYe npH aHaJIH3e 
,., ," 

3KcnepHMeHTaJl_bHliX 

pe3yJ1bTaT
0

0B OTHOCHTeJlbHJie ·: HHTeHCHBHOCTH, JIHHHR «.;;.cneKTpa npH' .pacna.;. 

.11e H30Mepoe 1 "1Ho. prHomeHHe ~HTeHCHBHOCTeR I0:4260 : 'I~a11'. ",.o. 23 (1) % 
onpe)leJieHo no peaym,!aTaM H3MepeiIHR' O.IIHHO'IHoro · cneKTpa H30Mepoe 
1111 Ho. 

., .. 3 . \ ·:'' 
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' ' . ' - ' .[. ; ,,• ' . , ,- .:,·;;; 
cneKTP «.:.'laCTHU; cosna)lall,IIIHX C o-KBaHTaMH •100. 5 K98 H 

'.25·3.4K38. ·J····· . , 

_OTHOme}JHe i,ro:,~~o I/ l,IC.11~2 1 "".0.921'16) '' onpeil~nei-io 'no, pesyJibTaTaM 
H3MepeHHR·cneKTPOB cosna:neHHR c· y'ISTOM·' OTHoineHHSI ,.HHT8HCHBHOCTeR 

r'JI~B~~x d-·JI~HHR ,II«,ii22 ,) '; 1Ii~11 I B, TeX J:e H~Mepe_HHSIX. :fioJiyqeHHHe 
· ·.sHa'!eHHSI s npe)leJiax omH0oK· cosna.llaDT .c · pesyJibTaTaMH; .·JIHaHra · H 

. JlP. [1] ; e'· TaOJIHUe ,llaDTCSI . TaKJ:e 3KcnepHMeHTaJibHHe . oueHKH sepXHHX 

npe,lleJIOB HHTeHCHBHOCTH «-nepeXO,llOB, B03MOJ:HllX,' no. npe,llJIOJ:eHHOA B 
',,' " \,' ,,· ·,,, .' , ' , 

' [l] .cxeMe pacna,lla. H90Mepos _Ul Ho IPHC .1) • 9TH . oueHKH' HeCKOJlbKO 
HHJ:e' llOJiy'leHHllX a: [lL ,, 

' . i • 

TaKHM oopasoi4, s . HacroRDteR paoore no.llTBeP,J:JieHH, peayJ1bTaTH .,.,. 

. paOOTH JiHaHr~. H JlP. [1) , 1<aca1>111Hecii , ooliapyJ:eHHSI . TOHKOA ', CTPYKTYPH . 
.«·.:.cneKTPOB :, npH' pacria,lle H30Mepos< 1111 Ho' H ' ,9HeprHH H30M8PHHX 

qoc-r~SIHHR'hhll/~ H·ns1i2' s S1JIPaf 1,!~Ho~t•H 1 !! Tljj 2 . _ . ., •i. 
, ', ' ' < J , . ',,'·) I -. '' ', ·.,. . ~· 1 , • , t 

. Pa0oTa1 BlinOJIHeHa npH 4)HHaHCOBOA nO,ll)lepJ:Ke •· POCCHACKoro 4)0}{,lla 

4JYH,llaMErnTaJ1
1

~HliX -HCCJie,lloBaHHR (KO,ll npoeitTa 194-02-04828a). I' 
' > • ' '··. •' • '•. .. • • • •• • 

(, \ 
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TaOJIHUa. OTHOCHTeJli,HHe · HHTeifcHBHOCTH anb11>a.,-nepexo.11oe npH 

pacna.11e Hs0Mepos, 1 :~H0
8
t(47;c,11i I H1 !~ Hi 4 (36 c,11/2.1' 

EO( (K9B) 

,. 
• 4611~' 
(4565) 2 ),,, 

. (4366) 2 > 
,• 4265 •· 

. OTHOCHTeJlbHHe HHTeHCHBHOCTH I 
HaCT,paOOTa JIHaHr. H JIP. [1) 

1100 
<0.06 

, -~~;~2i{1 .. -- · I 
. I . 

100 
. <1.!1' 

·, <0.05 
·0.26121 

I1 ~ It 

1/T-~.1/t 
· i1r -111z­

_- 1/T ~ 3/t 
112•-:-+ 5f2• 

Et. -:- 1:: ~1i2 

0 
51 

253 
354 

(4570) 21 <0.04 . <0.7 1i1z-:...+ 11t. '0.· 
. 45221 > • 100 . ,, 100 · 111:t -111z .s1 
(4323) 21 ·, .<0.01. <0.01, 11/Z'~ 3/t' 253 
4225 - • 0.027 (4) \ 0,036 (4) 1112-- 5/2~ 354, 

, IlPHMe'iaHHe.. . . 
1

) . B9BemeHHHe: SHa'leHHSI 9Heprirn 0CHOBHHX «-nepeX0.110B \ HS ·• pa00TH 

\" 

PHTUa ['4] _' . , . . . 

21 ,B cK00Kn:esSITHSHa'feHHSI 9HeprHH «-nepexo.110B,· BOSMOllHHXno cxeMe/ 

pacna,11~ .PHC.1. ·, · 
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