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EoraaHOB .a . .a. fl ap. P6 - 10443 

HoBbie HellrpoHoae<jJflUflTHhre fl30TOilhi naHTaHa fl uepllSI 

C llOMOIUbiO Macc-cerraparopa Ha llY'IKe TSI)KenhiX HOHOB - 63MC-2 
HCCne)lOB8Hhl XapaKTepllCTflKH CeMH HOBhlX H30TODOB naHTaHa H uepHL 
nony'IeHhi aaHHhie o rrepfloaax rronypacrraaa: 123 La ( 17±_3c) ;124La (29:!:_3c); 
126 

La (76±_6c); 
124

Ce (6:!:_2c); 125 Ce( ll:!:_4c); 126Ce (50:!:_6c); 127 Ce ( 32:!:_4c). 
11aMepeHhi OTHOCHTenhHhie flHTeHCflBHOCTI! X -nyqeil H y -rrepexoaos c 
9Heprlleil E < 100 K98. 

y 

Pa6ora BhmonHeHa B Jla6opaTopHH SI/lepHbiX peaKUflil OH HH. 

Openp&BT 061tf!.ABHf!HHOrO BHCTBTyT& •.AepHWll BCCJie.AOB&BBI. Jly6H& 1977 

Bogdanov D.D. et al. P6 - 10443 
New Neutrondeficient Isotopes of Lantanum 

and Zerium 

Characteristics of seven new isotopes of lantanum 
and zerium have been investigated by one-line isotope-
separator BEMS-2. The half-lives were obtained: 123 La 
( 1 7 + 3 s ) ; I 2 4 La ( 2 9 + 3 s ) ; I 26 La ( 7 6 + 6 s ) ; I 24 Ce ( 6 + 2 s ) ; I 2 5 Ce 
( 11 :f 4 s ) ; 126 Ce ( 50 :f 6 s ) ; 1 27 Ce ( 3 2 ~ 4 s ) • R e 1 at i v e-i n tens i t i e s 
of X -rays and y -transitions with the energy of 
E 100 keV were measured. y 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 
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METOAHKA 

3KCnepHMeHTJ>I llpOBO,lJ,HJIHCh Ha BhiBe)J,eHHOM llY'fKe IJ,HK
JIOTpoua Y- 300 Jla6opa Topuu 11JJ.epnLIX peaKU.HH OlUIH. 
HouaMu 32 s c 3ueprueii -190 M:JB o6nyqanucL MHlUeHu 

96 98 
H3 o6oraiiJ,eHHLIX H30Tonoo ' Ru. HuTeucuouocTL nyq-
Ka cocTaBJIJIJia I I+ 31M KA. )J.JIJI pa3.u.eneHHJI npo.u.yKTOB 
peaKu.uii no A npuMeHJIJIC11 Macc-cenapaTop Ii3MC-2, 
pa6oTaiOmuii o JIHHHH c U.HKJIOTpouoM 111 . Ha Mace- cenapa
TOpe HCflOJIL3yeTCJI B~COKOTeMnepaTypH~H BOJIL.paMOB~H 
HOHHLIH HCTO'fHHK C flOBepXHOCTHOH HOHH3aiJ,Heii. 3 .. eKTHB
HOCTh cenapau.uu pe.u.Ko3eMeJILH~x 3JieMeHTOB npu pa6o
qeii TeMnepaType 2700°K cocTaBJIJieT l15-25lo/o, cpe.u.uee 
BpeMJI y.u.ep:>KaHHJI HOHOB B HCTOl.fHHKe - 5-10 c/2 /. Kou
CTPYKU.HJI HCTOl.fHHKa fl03BOJIJieT pa6oTaTL C .D.BYMJI MHlUe
HJIMH. JaMeHa O)J.HOH MHlUeHH Ha )J.pyryiO ocyiiJ,eCTBJI1leTC11 
6e3 uapyllleHHJI BaKyyMa. 

B •oKaJILHoii nnocKOCTH cenapa Topa uaxo.u.uTCJI menL 
llllupuuoii 2 MMI, qepe3 KOTopyiO ua c6opuHK nona.u.aiOT 
H306apLI, OTBel.faiOllJ,He .HKCHpOBaHHOMY MaCCOBOMy l.fHC
ny A. C6opuuKu H3roToonenLI H3 TOHKOH aJIIOMHHueooii 
•onLru I 1 M KMI, uaKneeuuoii ua .u.ucK c OTBepcTHJIMH. 
HaKonneunaJI aKTHBHOCTL nooopoToM .u.ucKa ua 138°nepe
HOCHTCJI K H3MepuTeJILHOMY MO.D.YJIIO, COCT011IIJ,eMy H3 )J,e
TeKTopa peuTreuoocKoro H3Jiyl.feHHJI I Princeton Gamma -
Tech - .u.eTeKTop, nnomaJJ.biO 25 MM 2, TOJillJ,HHOH 5 MM, c 
pa3pelUeHHeM 350 :JBI H CIJ,HHTHJIJIJIIJ,HOHHOrO 6eTa- Cl.feT
l.fHKa C llJiaCTMaCCOB~M CIJ,HHTHJIJI11TOpOM TOJIIIJ,HHOH 17 MM. 
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3neKTPOHHaH annaparypa o6ecne'IHBaeT O.D.HOBpeMemwe H3-

MepeHHe .D.BYX BpeMH-aMIInHTY.D.HhlX crreKTpOB: peHTreHOB

CKHX nyqeH H peHTreHOBCKHX nyqeii: B COBIIa,D.eHHHX C ~

qaCTHU:aMH. Pa3pewaiOII.l.ee BpeMH CXeMbl COBIIa,D.eHHH-1 MKC. 

Ilopor B ~ -rpaKre ycraHaBnHBanc.H Ha ypoBHe 0,5 M3B 
,D.n.H HCKniO'IeHH.H BKna,D.a X-nyqeii: or pacna,D.a HH3Kone:>Ka

IUHX H30MepHLIX cocTO.HHHH. Kanu6poBKa X- ,D.eTeKropa no 

3HeprHH H 3~~eKTHBHOCTH npOBO,D.HnaCb C nOMOlll.blO CTaH

,D.apTHhlX HCTO'IHHKOB H3 Ha6opa ocrH - 241 Am 137 Cs ' 
57 Co, a raK:>Ke no y - ny'laM 123 Ba!31 06pa6orKa cne~r

poB npoBO,D.Hnacb Ha 3BM MuHcK-32 no ~oprpaH-npo

rpaMMe, OIIHCaHHOH B/ 9/. 

~n.H Kanu6poBKH cenaparopa no MaccaM H3MepHnacL 

3aBHCHMOCTh ~ - cqera or MarHHTHOH :>KeCTKOCTH. TaKa.H 

3aBHCHMOCTh npe,D.cTaBn.HeT co6oii: KPHBYIO c qerKo BLipa

)l(eHHLIMH IIHKaMH, KOTOpbie COOTBCTCTBYIOT perHCTpai.J;HH 

H3o6ap c onpe,D.eneHHhiM 3Ha'leHueM MaccoBoro qucna. 

H,D.eHTH~HKau;u.H MaccoBoro qucna nuKa ocyii.J;eCTBn.Hnacb 

no pa,D.uoaKTHBHLIM cBoii:crBaM H3BeCTHhiX H30TonoB, npu

cyrcTBYIOwux B ,D.aHHOH Macce. 

PE3YJibTAThl H HX OECY)J(,4EHHE 

3KcnepuMeHranLHhle pe3ynhTaThl npe,D.CTaBneHhl 

B ma6/l. 1. Z uccne,D.yeMhix .H,D.ep onpe,D.en.Hnocb no 3Hep

rH.HM XapaKTepHCTH'IeCKOrO peHTreHOBCKOrO H3nyqeHHH 

(Ka,K/3,) HX ,D.O'IepHHX npO,!J,YKTOB, o6pa3yiOII.J;UXC.H B npo
u;ecce K- 3axBara, nepuo,D.hl nonypacna,D.a - 113 KpUBhiX 

pacna,D.a COOTBeTCTBYIOIUHX peHTreHOBCKHX nHHHH. ,I.J.nH 113-

BeCTHbiX H30TOnOB npUBe,D.eHhl nepHO,D.hl nonypacna,D.a, B3.H

Tble H3 pafiOT/3- 6 /. lf,D.eHTHlPHKaUHH y -nHHHH npOBO,D.UnaCb 

no HafiniO,D.aeMbiM nepHO,D.aM Cna,D.a UX aKTHBHOCTU II 113-

MeHeHUIO BbiXO,D.OB npH nepexo,D.e OT MHWeHH 98Ru K 96 Ru . 
TO'IHOCTh onpe,D.eneHH.H 3HeprUH COCTaBnHeT ±0,5 K3B, 
OTHOCHTenbHbiX UHTeHCHBHOCTeH - ±20o,lo ,D.n.H nUHHH C 

IY < 10 H ±10o,To - ,D.n.H 6onee HHTeHCHBHbiX y -nuHUH. 

Ha pucyHKe npHBe,D.eHa nony'leHHaH Ha OCHOBe 3KCne

PHMeHTanbHhlX 3Ha'leHHH nepUO,D.OB nonypacna,D.a CHCTeMa

THKa cpe,D.HHX 3Ha1.J:eHHH CUnOBOH lPYHKUHH ~+-pacna,D.a ,D.n.H 
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I 

l) 

I 

Ta6/1Ulla 1 

TI/2,c 
3Hepru.H / K3B/ H OTHocurenhHa.H 

l!l3oTOn HHTeHCUBHOCTb y-KBaHTOB 11 

122Ba 117 .± 9 IT IKX08 < 1:1, 25 <. Et <. 70 

120 .±20 [ LJl IT/51~ <5:1, 60<. Et< 700 

123La 17 .± 3 KIBa(100); 93(25.±5) a) 

123Ba 162 .±24 (3] KX09 (100); 30,6~10); 58,3(0,4); 
64,1(2,5) 

12'+ce 6 .± 2 

124-r.a. 29 .± 3 Il/KXBa( 5%, 25< E 1<. 65 

124Ba 720 .±18 [5) xx08 (100); KXx8(11); 54(~,0); 
69,4(1,,?) 

12508 11 .± 4 
125La 76 .± 6 KXBa(100); 43,6(3,5); 67,6(34) 

125Ba 210 ;t18 [~ KX09(100); 55,4(5,2); 63,3(1,0) 
' -

12608 50 .:t 6 It!KXLa < 1%, 25 ( E, < 65 - . 
12708 32 .± 4 KXLa(100); 58,4(?,3) 

12'7La 230 [6] KXBa(100); ~5,0(3,0); 56,2(12,5 
------

a/ ,D.aHHhie nony<JeHhl B pe:>KHMe (3+_ y- COBna,D.eHUH. 

H30TonoB Ba , La u Ce B o6nacru 62 <N < 74 . Cpe,D.Hee 

3Ha'leHHe CHnOBOH lPYHKUHH ~ onpe,D.enHeTCH H3 COOTHO-

wenuH Q 
- 0 l 
S ~ • [ T11 2 j F ( Z , Q 

0 
- E ) dE] ~ 
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sn 

10-4 

---

-65 70 

• Ba 
c La 
o Ce 

N 

CpeOHue 3Ha<JeHUJI CUII06biX ¢YHK1.1Uil {-3+- pacnaoa 
/M:JB- 1 c - 1 I 011.11 U3omonoa Ba, La u Ce c 62< N < 74 . 

r).l.e F (Z, Q0 -E) - cyMMapHaJI cTaTHCTH'IecKaJI lPYHK.QHH 
f3 -nepexo).l.a, Q 0 nonHaH JHepruH K- 3axaaTa, E- JHep
rHH B036y)l().l.eHHJI ).l.O'IepHero Jl).l.pa. 3Ha'leHHJI Q O B3JITbl 
H3 pa6oTLI 17 I. 0Tce'IKa C Y'IHTLIBaeT JIP4leKT cnapuBaHHH 
H paBHa 0 ).l.JIJI He'leTHO-He'leTHbiX ).l.O'IepHHX Jl).l.ep; 
14,4 A-1

/l.M:JB JJ.JIH gJJ.ep c He'leTHLIM A u 28,8 A-l/2 M:JB 
JJ.JijJ 'leTHO -qeTHLIX gJJ.ep /8/ llepHOJJ.LI nonypacna).l.a H3BecT
HbiX H30TOnOB B3JITbl H3 / 6 / .ilyHKTHpHaJI KpHBaJI npe).l.CTaB
JIJieT ycpeJJ.HeHHyro 3aBHCHMOCTL S 13 OT A cor nacHo rpocc
Teopuu K. TaKaxawu u M.JIMa).l.a. Cna6yro 3aBHCHMOCTL nony
'leHHLIX no JKcnepuMeHTaJILHLIM JJ.aHHLIM 3Haqeuu:H- S 

8 
OT 

N u Z u 6JIH30CTI. cpeJJ.Hero 3Ha'leHug K TeopeTH'Ieci<oMy 
MO)I(HO paCCMaTpHBaTb KaK apryMeHTbl B nOJIL3y CTaTHC
TH'IeCKOrO nO).l.XO).l.a B OnHCaHHH f3 -pacna).l.a C 60JibWOH 
JHeprue:H. 

113 06Hapy)l(eHHbiX y - nepeXO).l.OB MO)I(HO OTMeTHTb HH
TeHCHBHLIH nepexoJJ. c EY = 30,6 K:JB B pacna).l.e 123Ba . 

6 

It 

i ... 

~ 

4 

OH xopowo BnHCLIBaeTcJI B cxeMy ypoaHe:H 123 Cs, npeJJ.JIO
)I(eHHYIO B /

3
/, KaK nepeXO).l. Me)I(JJ.Y COCTOJIHHJIMH 5/2 + 

/94,5 K:JB/ H 3/2+ /63,9 K:JB/. B pa6oTe /3/ 3TOT nepeXOJJ. 
He o6uapy)l(eH, T .K. pa3peweHue JJ.eTeKTopa 6Lmo HeJJ.o
CTaTO'IHLIM, 'IT06LI BLIJJ.eJIHTL ero Ha $oHe X -nyqe:H Cs . 
Y'leT nepexo).l.a 5/2+~3/2+CHH)I(aeT npuae).l.eHHyro aepoHT
HOCTL E2 - nepexo).l.a Me)I(JJ.Y COCTOJIHHJIMH 5/2 + -> 1/2+ / 10/ 123 
B Cs, OJJ.HaKo JTO yMeHLWeHue HeJJ.OCTaTO'IHO ).l.JIJI Toro, 
'IT06bi rOBOpHTb 0 Cyi.QeCTBOBaHHH H30Mepa $opMbl B Jl).l.
pe l23cs. 

llpeJJ.cTaBJIHeTcH HHTepecHLIM nepexo).l. c Ey = 67,6 K:JB 
B H3o6ape c A= 125. YMeHLWeHue y -aKTHBHOCTH ao ape-
MeHu cooTBeTcTayeT nepHOJJ.Y nonypacna).l.a T J;5 
= 73±4 c H coana).l.aeT c nepHOJJ.OM nonypacna).l.a 125 La. 

Ha6nro).l.aeMoe B JKcnepuMeHTe OTHoweHue KXBii Y ( E = 
= 67,6 K:JB/ :: 3 ).l.aeT BepXHIOIO rpaHH.Qy K034liPH.U.HeHTa 
KOHBepcuu JToro y -nepexoJJ.a, 'ITO orpaHH'IHBaeT JJ.Hana-
30H B03MO)I(HLIX MYJILTHnOJILHOCTe:H nepexo).l.a 3Ha'leHHHMH 
Ml , E 1 , E2. C JJ.pyro:H cTopoHLI, H3 JKcnepuMeHTOB no 
13 -y - coana).l.eHHJIM cne).l.yeT, 'ITO T J;5 (67,6) > > 1,0 MKC. 

ABTOpbi 6naro).l.apHbl aKa).l.eMHKY r .H.cllnepoBy 3a HH
Tepec K pa6oTe, a TaK)I(e rpynne JKcnnyaTa.QHH .QHKJIOTpo
Ha 3a o6ecne'leHue o6Jiy'leHu:H. 
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