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Ka6a"!eHxo A.n. H np. P6 ~ 10304 

K pacnany 52mFe 

C noMOLUbKJ Macc-cenapaTopa Ha ny"'xe TSJlKenbJX HOHOB HccneJJOBaHa 
cxeMa pacnaJJa 52mFe, nony'leHHoro npH o6ny"'eHHH KO ycxopeHHblMH 
HOHBMH 20Ne. npHBeJleHbl HOBble naHHbJe 0 y -nepeXOJlBX H3 MeTBCTB6HnbHOf"O 
COCTOSIHHSI. 

Pa6oTa BbmonHeHa B Jla6opaTopHH SJJlepHbJX peaxuuli: OIHIH. 

Coo6meHMe 06bCAMHCHHOro MHCTMTyTa HAepHNX MCC~eAOBRHM~ 

~y6ua 1976 

Kabachenko A.P. et al. P6 - 10304 

About the Decay of 52 m Fe 

With the help of the mass-separator on line with the 
heavy ion cyclotron there was investigated the decay of 

52 m Fe produced in the bombardment of KCI target with 
accelerated 20Ne ions. New data about y -transitions 
from metastable state have been presented. 

The investigation has been performed at the 
Laboratory of Nuclear Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research 

Dubna 1976 

0 1976 06-.e()UJU?HHWU UHc•u•y• Jf()epHWX UCCAf!008QNUU.l{y6Na 

J. 11ccne.D,OBaHHC OCT a TO'lHOrO .D.BYX'laCTH'lHOrO B3aHMO

.D,CHCTBHH HYKllOHOB THna p-p , n-n H n-p HMCCT BCCbMa 

Ba)I<HOe JHa'leHue .D.nH noHHMaHHH cTpyKTypbi H.D.ep. OcTa

TO'lHoe BJaHMO.D,CHCTBHC OCOfieHHO npOHBllHCTCH B H.D,pax, 

CTpyKTypa KOTOPMX npe.D,CTaBnHCT cofioii )).Be JaMKHYTMC 

ofionO'lKH C HeCKOllbKHMH HYKllOHaMH CBepx OfiOllO'leK HllH 

C HCCKOllbKHMH HC.D,OCTalOU{HMH HYKllOHaMH. ,lJ,OCTaTO'lHO 

.D,CTallbHOC paCCMOTPCHHC 3TOH npofineMbl MO)I(HO HaUTH, 
111 

HanpHMep, B pa6oTe · · 

0.D.HHM HJ npoHBneHHH ocTaTO'lHoro BJaHMo.D,eucTBHH 

HBnHeTCH cymecTBOBaHue HJoMepoa, o6ycnoaneHHoe 6onb

lllHM pa3llH'IHeM CDHHOB MeTaCTafiHnbHOrO ypOBHH H ypOBHH, 

P aCDOllO)I(eHHOrO HCDOCpe.D,CTBCHHO DO)). HHM. flpHMCpOM 
~ 212m 

3TOH HJOMepHH MO)I(CT CllY)I(HTb H.D,pO Po, B KOTOpOM 

'lCTblpCX'laCTH'lHbiH MYllbTHllllCT [rr(h
9

;
2

fv(i
11

,
2

) 2 l HMe

eT ypoaeHb c J11 =18+ H JHeprueii 2,93 M:JB, a 6nu)l(aulllee, 

fionee HH3I<OC DO 3HeprHH COCTOHHHe xapai<TCpHJyeTCH 
J" ,..10+ .2-4/. 

CpaBHHTenbHO He.D,aauo 6bino o6uapy)l(eHo MeTacTa6unb

HOe COCTOHHHe nO.D,OfiHoro THDa B H.D,pe 52 fe/5/.l)billO HaU

.D.CHO, 'ITO H30Mepuoe COCTOHHHe 52mfe C 3Heprueu 6,8 M3B 
pacna.D,aeTCH nyTeM 3MHCCHH ll03HTpOHa C nepHO.D,OM nony

pacna.D.a 56+8 c. 3I<cnepHMeHTanbHMe .D,aHHbie o y -pacna-
52 -

.D,e mFe u y -uJnyqeHHH, conpoBO)I(.D,awmeM ero ~ -pac-

na.D., a TaK)I(e HJBeCTHbie .D,aHHbie o cxeMe pacna.D,a B036J?5-

.D.CHHMX ypoBHeu 
52 Mn noJaonunu aBTopaM pa6oTbi · 

npe.D,nO)I(HTb cxeMy pacna.D,a 
52 

m Fe H npunucaTb ero MeTa-
" t CTafiHnbHOMY COCTOHHHIO J = (12 ). CornaCHO paC'leTaM 

aBTOpOB pafiOTM /S/ finH)I(aUlllee K MeTaCTafiHnbHOMY, fionee 

111' 8 + HH3KOe no 3HCprHH COCTOHHHe H-!deeT • 

2. B HacTOJillteii pa6oTe nony'leHw 6onee nonHwe .D,aH

Hwe o y -pacna.D,e, conpoBO)I(.D,aiOmeM f3 -pacna.D, 52
m Fe·, H, 

B qacTHOCTH, .D,aHHMe, YKa3WBai01UHe Ha B03MO)I(HOCTh y -
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pacna.n.a 52 m Fe Henocpe.n.crseHHO H3 Meracra6unLHoro co

CTOHHHH. Pa6oTa BhlnOJIHeHa C nOMOIUbiD 3JieKTpOMarHHT-
'6 I Horo Mace- cenapa ropa; ' , pa6oraromero H3. nyqKe HOHOB 

U.HKJIOTpoHa Y-300. l13oMep ·s2 mFe nonyqancH npHB3aHMo

.n.eH:cTBHH ycKopeHHbiX HOHOB 20 Ne +3 1110 M:JBI C MH

IIIeHbiD H3 KCl I -1,5 Mz/cM 2 I, HaHeceHHoro aaKyyMHLIM 

pacnLIJieHHeM Ha TOHKYID 1- 5 M KMI aJIIOMHHHeByiD 4JoJILry. 

MHIIIeHb pa3Memanacb BHe HCTOqHHKa HOHOB /7/ Mace

cenapaTopa Henocpe,li.CTBeHHO nepe,ll. BXO,li.HhlM OKHOM, KOTO

poe 3aKpb1BaJIOCb TOHKOH TaHTaJIOBOH 4JonLrOH f- 1,5 MKMI. 
Ilpo.n.yKTbl peaKI.I,UH, BblfiHTbie H3 MHIIIeHH, nocTynanH qepe3 

TaHTaJIOByiD 4Jonbry B HCTOqHHK HOHOB, HOHH3HpOBaJIHCb 

H pa3.n.enHJIHCL no MaccaM. 

CenapuposaHHble npo.n.yKTbl H.n.epHhlX peaKU.HH c onpe

.n.eneHHLIM MaCCOBbiM qHCJIOM C06HpaJIHCb Ha npHeMHHK -

aJIIOMHHHeByiO IPonLry TOJIIUHHOH 100 MKM, Henocpe,li.CT

BeHHO 3a KOTOpOH pa3MemanHCb ,ll.eTeKTOpbl pa,li.HOaKTHBHbiX 

H3nyqeHHH. 

raMMa-H3nyqeHHe perHCTPHPOBaJIOCb c nOMOIUbiO Ge(Li)
.n.eTeKTOpa 06beMOM 35 CM3C pa3peiiieHHeM 3 K3B ,li.JIH 

EY. -1200 K:JB. 3HepreTuqecKaH Kanu6posKa H onpe.n.eneHHe 

3$4JeKTHBHOCTH y - ,ll.eTeKTOpa npOBO,li.HJIHCb no H3BeCTHbiM 
226 IB ,. 5? m 1 9 1 

y - cneKTpaM Ra .. H - 'Mn. · 

3. I13MepeHHLIH y - cneKTP cenapuposaHHLI IPO.D.YKTOB 

peaKU.HH c MaccoBLIM qucnoM A352 npe.n.cTasnea Ha puc. 1. 
CneKTP H3MepHncH a TeqeHue IIIecTH qacos. KaK BH.D.HO 

H3 puc. 1, que no y - JIHHHH, o6ycnosneHHLIX TOJILKO pacna

.D.OM cenapuposaHHbiX HYKJIH.IJ.OB 52 m Mn , 52 Fe H 
52

m Fe , He

BeJIHKO. JlHHHH OT pacna.n.a ,ll.pyrHX npo,ll.yKTOB peaKI.I,HH 

HeT, qTO rOBOpHT 0 ,li.OCTaToqHO BhlCOKOH qucTOTe Macc

cenapall,HH. 

Pe 3YJibTaTLI H3MepeHHH OTHOCHTeJILHbiX HHTeHCHBHOCTeH 
52mF y -nuHHH, conposo)f(.n.aromux f3 -pacna.n. c, npe.n.cTasneHLI 

a Ta6AU1.4e 1. 

Ha OCHOBaHHH H3MepeHHH OTHOCHTeJILHbiX HHTeHCHBHO

CTeH y -nuHuu,' a TaK)f(e Ha6niO.n.eHHH HosoH: y -nHHHH I EY = 
= 2286 · K:JBI, C yqeTOM HOBbiX ,ll.aHHbiX 0 CXeMe pacna.n.a 

BLICOKocnHHOBbiX cocTOHHHH 5 2 Mn /I O/ ,npe.n.no)f(eHa cxeMa 
. 6 . ~ 52 M f3- pacna.n.a 803 y)f()J.eHHbiX COCTOHHHH n, 3aCeJIHeMLIX npH 

f3- pacna.n.e 52 m Fe, oT nuqaiOmaHc H OT cxeMLI, npuse.n.eHHOH 
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Ta6Au~a 1 

E I K:JB/ y 
0TH. HHT. /0/o/ 

622±1 ,0 53±5 

849±1 ,5 7±2 

870±1 ,0 98±10 

929±1,0 100 

1416±2,0 50±7 

2038±3,5 47±5 

2286±4,0 4±2 

6.8 __ 12' 
(5) 

6.8r--12' 
c~ 

2mc' ?m,c' 

I 

ll' 
3.837 !1+ 3,a37IC,,. 

'·""' :£ ,. '·"'' I • I ,. • 
: ~ ~i ' 00 
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2' 0,849--..,....-

, o.o_o j : ,o.o-i.,_o 
~! 00 SZF. 2,2tt6 ! l 8 slft 

::!I 8. t I' ~· ; 

ti 
0
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I.'•~ I B ;! 1 ~~ 

I N' 

o,87o 7' opo .j jNi 7• 

~I TT • f 6+ 
0,0 6 0,0 52 

52 Mn Mn 
~ •) 

Puc. 2. CxeMa pacnaoa <>-mFe: a/ pe3yAbT!laT!lbl pa6omM !l, 
6/ pe3yAbT/lUTilbl 1WCT/lOJIUieU pa6o11lbl. 

B pa6oTe 151 /eM. puc. 2a/. llpe.u.no)I(CHHaM cxeMa IIOKa3aHa 

ua puc. 26. 

52 
4. KaK OTMC'Ianoch Bhiille, H30Mepug Fe o6ycnoBne-

Ha TCM, 'ITO paCIUCIIJICHHC MYJihTHnneTa MHOro'laCTH'IHOH 

KOH<)>HrypaUHH [ TT (f -; 2 r 2
v(f7 ,~ 2 )"

2 
) npHBO,IJ.HT K nOj{BJICHHIO {, . + 

MCTaCTa6HJihHOrO COCTO.HHHM C ) 17 
• (12 ), noCKOJihKy 

6JIH)I(aHillCC,60JICC HH3KOC no 3HeprHH COCTOj{HHC HMCCT 

6 

l 
1 

.'\ 
J 

J" ~ 8 +. B pa6oTe /5/ .u.enaeTcM 3aKmoqeuue o TOM, 'ITO 

,IJ.OJI)I(CH ua6mo.u.aThCM y -nepexo,IJ, E4 uenocpe.u.cTBCHHO H3 

MCTacTa6HJihHOrO COCTOMHHfl 
52 

m F/e ·. O.u.uaKO ,IJ.OKa3a-
5; 

TCJihCTB 3TOrO nOJIO)I(CHHfl B pa60TC HC npHBO,IJ.HTCfl. 

3Ha'IHTCJihHOC JIY'IlllHC $oHOBhiC YCJIOBHfl B HalliCM cny

qae n03BOJIHJIH Ha6mo,IJ.a Th MaJIOHHTCHCHBHYIO y - JIHHHIO C 

Ey = 849 K:JB /eM. puc. 1/, KOTOpa.ll OTBC'IaCT y -nepe

XO.IJ.Y c nepBoro B036y)l(.u.euuoro cocTO.IIHHM 
52 Fe( J rr -2 1-) , 

HMCIOIUCrO 3HeprHIO Ey = /850+5/ K3B: II: B OCHOBHOC 
+ -(J" =0 ). Ha6nro.u.euue y -nHHHH c Ey = 849 K:JB B cneKTpe 

no npollleCTBHH 1 c nocne o6pa3oBaHHM »,LJ,pa B peaKUHH 

/1 C - BpCMfl 3a,LJ,Cp)I(KH npo,IJ.yKTOB peaKUHH B HCTO'IHHKC 

HOHOB 7/ Macc-cenapaTopa/ ,IJ.OKa3hlBaCT npHHa,LJ,JIC)I(HOCTh 

3TOH JIHHHH K pacna,IJ.y OTHOCHTCJihHO ,lJ,OJirO)I(HBYIUCIO co

CTOHHHfl, a HMCHHO K pacna.u.y MCTaCTa6HJihHOrO COCTOH

HHH !)
2 m Fe. HHTCHCHBHOCTh 3TOH JIHHHH COCTaBJIHCT - 70/o 

OT HHTCHCHBHOCTH ~-pacna,IJ.a. ~OKa3aTCJihCTBOM npHHa,LJ,

JIC)I(HOCTH y - nuuuu c Ey = 849 K:JB K KacKa,LJ,y y - nepe xo

,LI,OB H3 H30MCpHOrO COCTOHHHfl 52
m Fe B OCHOBHOC MOrno 

6hi cny)I(HTh paBCHCTBO nepHO,LI,OB nonypacna,LJ,a HHTCHCHB

HOCTCH 3TOH JIHHHH H ,LI,pyrux JIHHHH, B03HHKaiOIUHX npH ('~-
:;2m 

pacna,LJ,e Fe. 

H3MepeHHhlH 6eTa-cneKTP npo.u.yKTOB M,LJ,epuhlx peaK

uuu c MaccoBhiM qucnoM A= 52 noKa3aH ua puc. 3. )l;n.11 

Bcex H3BCCTHhiX H3Jiy'laTene8 c A .. 52 52 
m Fe HMCCT uau-

6onhrnyro rpaHH'IHYIO 3Hepruro 0 -qacTHU. H3 puc. 3 BH,IJ.

HO, 'ITO MaKCHMaJihHa.ll 3HeprHM {3 -qacTHU COCTaBJiflCT 

E(i (MaKe .l = /4,27±0,27/ M:JB. ~ 2 3To cornacyeTC.Il c 

rpaHH'IHOH 3Heprue8 (3- cneKTpa ·' mFe, nonyqeuuoii B 

pa60TC :; . 0TCYTCTBHC B 6eTa- cneKTpe 'laCTHU C 3HeprHeH 

6onhrne 4,3 M:JB 03Ha'laeT, 'ITO y -nHHHM c EY = 849 K:JB 
HC npOHCXO,IJ.HT OT B03MO)I(HOrO B HalllCM cnyqae {3 -pacna

,LJ,a :i2 Co, MaKCHManhHa.ll 3Hepru.ll (3 - qacTHU KoToporo 

,LJ,OJI)I(Ha 6hiTh MHOrO 60JihlllC, 'ICM 4,3 M3B /no OUCHKaM, 

Q~- 12 M:JB
112

';. 

ABTOPhl 6naro,LJ,apHhl aKa,IJ,CMHKY r .H.<I>nepoBy 3a no

CTO.IIHHOC BHHMaHHC K pa60TC H H.C.HBaHOBy 3a noMOIUh 

B npOBC,IJ.CHHH 3KCnepHMCHTOB. 
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Puc. 3. CneKmp {3 - <~acmut~, ucnycKaeMblX cenapupo6aH
HblMU npooyKmaMu JIOepHblX peaKt~uii c A =52 : • - noAHblU 
f3- cneKmp, o - cneKmp (JoHa, ~ - {3 - cneKmp 3a 6bl<~emoM 
(JoH.a. 
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