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AHAPeH4eB B. H AP· P6 - 12622 
B 6 • 131 L peMeHa ~H3HH aoa Y~AeHH~x ypoaHeH a 

131 
npH paAHOaKTHBHOM pacnaAe Ce MeTOAOM 3aAep~aHH~X 

coana:fleHHH 6btnH anepBble H3MepeHbl nepHOAbl nonypacnaAa ypoa­
HeH 

1 
La c 3HeprHf!MH 26 K3B /T 112 = 0,85±0,05 He/, 

145 K3B /Tl/2 $;0, 3 HC/ H 195 K3B /T112 = 0,20±0,05 HC/. 
npoBeAeH aHanH3 BepOf!THOCTeH 3neKTPOMarHHTH~X nepeXOAOB, 
pa3pf!~aiOlJ4HX HCCneAyeMble COCTOf!HHf!. 

Pa6oTa B~nonHeHa B fla6opaTOPHH RAePH~x npo6neM OHRH. 

Coo6WeHHe 06belli!HeHHOI"'O IIHCTHTYT8 l!llepHbiX IICCnenOB8Hllll, ily6Ha 1979 

Andrejtscheff W. et al. 
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Half-Lives of 
131

La Excited Levels 

The 131 La level half-lives have been measured for the 
first time at the 131 Ce radioactive decay using the delayed 
coincidence method with energies of 26 keV(T1 ! 2=0,85±0,05 nsi), 
145 keV(Tl/2 ~ 0,3 ns) and 195 keV(T 112 = 0,20±0,05 ns). The 
probabilities of electromagnetic transitions which discharge 
the investJgated states are analyzed. 

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

B HacTOf!lJ4ee apeMfl BeAYTCf! HHTeHCHBH~e 3KcnepHMeHTanbH~e 
H TeopeTH4eCKHe HCCneAOBaHHf! CBOHCTB f!AeP B o6naCTH A - 130. 
B 3TOH o6nacTH o~HAaeTCf! cylJ4eCTBOBaHHe fiAeP c TpHaKcHanbHOH 
Ae~opMa~HeH 111. HeAaBHO 6~no noKaaaHo, 4TO CBOHCTBa f!APa 
133 La MO~HO OnHCaTb B npeAnO~eHHH 0 ero HeaKcHanbHOH Ae~op­
Ma~HH y = 23,5 ° 121. TaKOH ~e xapaKTep Ae~opMa~HH MO~Ho o~H­
AaTb H Anfl H30TOna 131 La. C APYrOH CTOPOH~, noB~WeHH~H HH­
Tepec K H3y4eHH~ CBOHCTB RAep 3TOH o6naCTH o6ycnoaneH B03-
MO~HOCTb~ nony4eHHf! HOBOH HH~OpMa~HH 0 BepOf!THOCTf!X f -aa­
npelJ4eHH~X M1-nepeXOAOB, Heo6xOAHMOH Anfl B~f!BneHHfl ~aKTopoa , 

OTBeTCTBeHH~X 3a CHf!THe f -aanpeTa / 3/ . 
l-13y4eHH~ CBOHCTB COCTOf!HHH He4eTH~X H30TOnOB naHTaHa no-

" / 4·11 / - /4/ CBf!lJ4eH ~en~H Pf!A pa6oT . PeaynbTaT~ HCcneAOBaHHH no-
aaonHnH nOCTPOHTb CXeMy B036Y~AeHH~X COCTOf!HHH , ycTaHOBHTb 
KBaHTOB~e xapaKTepHCTHKH HH~HHX ypOBHeH H MynbTHnOnbHOCTH 
HaH60nee HHTeHCHBH~X y -nepeXOAOB, onpeAenHTb BpeMf! ~H3HH 
H30MepHOrO COCTOf!HHR 177 = 11/2- 131 La. 

B AaHHOH pa6oTe npH paAHOaKTHBHOM pacnaAe 131Ce(T 1; 2= 8 
MHH ) H3MepflnHCb BpeMeHa ~H3HH ypOBHeH 131La C 3HeprHf!MH 26, 
145 H 195 K36. 

1. nOflY4EHHE PAAHOAKTHBH~X HCT04HHKOB 

HccneAOBaHHf! npoBOAHnHcb c paAHOaKTHBH~MH HCT04HHKaMH 
13 1 ce, nony4eHH~MH B peaK~HH rny6oKoro pac114enneHHfl Nd npoToHa­
MH c 3HeprHeH 660 M3B . C y4eTOM He6onbworo nepHOAa nonypac­
naAa HccneAyeMriro H30Tona 6~na paapa6oTaHa cne~HanbHaf! MeTo­
AHKa YCKOpeHHOrO B~AeneHHfl paAHOH30TOnOB ~epHf!.MHWeHb H3 Me­
TannH4eCKOro HeOAHMa BeCOM OKOnO 1 r /B BHAe nnaCTHHKH C paa­
MepaMH 25x10x0,6 MM 3 /,o6ny4eHHYIO B Te4eHHe 15-20 MHH Ha 
BHyTpeHHeM npoTOHHOM ny4Ke CHHxpo~HKnOTPOHa OHRH /E2=660 M3B, 
I P =2,5 MKa/,pacTBOpf!nH a 15 Mn11MHN03H A06aanf!nH) Mn 5% 

3 



• 

pacT80pa KBr03 Ail.R nepe8eAeHHR 4epHR 8 4eTblpex8aneHTHOe 
COCTORHHe. nony4eHH~R paCT80p nepeHOCHnH 8 3KCTpaK4HOHHO­
XpOMaTOrpa$H4eCKy~ KonoHKY H nponycKanH 4epe3 cnoR cop6eH­
Ta CO CKOpOCTb~ 3 MniMHH. lcop6eHTOM Cny~Hn CHnHKarenb, 
npOnHTaHH~R TpH6yTHn$OC$aTOM 8 8eC080M COOTHOWeHHH 2 : 1, 8~­

COTa CnOR- 10 MM, AHaMeTp KOnOHKH- 6 MMI. npH 3TOM HeOAHM 
npoXOAHT 6e3 norno~eHHA, a 4epHR n04TH nonHOCTb~ I · 90 % 
COp6HpyeTCA Ha KOnOHKe. 

nocne nponycKaHHA paCT80pa MHWeHH 8epXH~~ 4aCTb KOnOHKH 
T~aTenbHO npoMbl8anH lAnA YAaneHHR cneA08 HeOAHMal pacT8opoM 
10 M HN03 . KOTOpbiR oT6pacbl8anH. AnA YAaneHHA cneA08 HeOAH­
Ma H APYrHX TpeX8aneHTH~X naHTaHOHA08 H3 cop6eHTa ero npo­
Mbl8anH nyTeM nponycKaHHA 3-4 Mn pacT8opa 10 M HN03 A8YMA 
nop4HAMH. 0cTa8wHRcA Ha KonoHKe loKono 80%1 npaKTH4eCKH 
4HCT~R 4epHR 3n~Hpo8anH pacT8opoM cocTa8a: 2 M HN0 3 
10% H20 2 - H2018 KanenbiMHH. I. npol..leCC 8b1AeneHHA paAHOXH­
MH4eCKH 4HCTOrO 1..1epHA 3aHHMaeT 17-20 MHH. 

3n~aT o6beMOM 0, 7-0,8 Mn 124-27 Kanenbl, ynapeHHbiR AO 
2-3 Kanenb 8 Te$nOH080R 4aWKe, 8biCyWH8anH Ha TaHTan080R 
$Onbre, KOTOpy~ nOMe~anH 8 HOHH~R HCT04HHK lc n08epXHOCTHOR 
HOHH3ai..IHeRI Macc-cenapaTOpa 112 ' , H npOH380AHnH pa3AeneHHe 
H30TOn08 8 Te4eHHe 7-10 MHH. 

npoAOn~MTenbHOCTb 8Cero np04eCca nony4eHHA MOHOH30TOnH~X 
HCT04HMK08 OT KOHI..la o6ny4eHMA MMWeHH AO Ha4ana H3MepeHHR, 
8Kn~4aA 8peMA TpaHcnopTMp08KM MMWeHH 8 PXn loKOnO 10 MHH.I, 
COCTa8nAna 55-60 MHH. 

2. AnnAPATYPA 

H3MepeHMA npo80AMnMcb 8 pe~MMe e y -3aAep~aHH~x co8naAeHMR 
Ha MHOrOKaHanbHOM 8peMeHHOM aHanM3aTOpe, co6paHHOM Ha 6a3e 
MarHHTHO-nMH3080rO f3 -cneKTpOMeTpa M CI..IHHTMnnAI..IMOHHOrO } -
cneKTPOMeTpa I 13/ . 

AnA perHcTpai..IMM y -M3ny4eHHR 8 ycTaH08Ke Hcnonb308anMcb 
CI..IHHTHnnATOpbl TMna NE 104 ~ 25x 10 MM H NE 111 ~ 25x 10 MM. 

BpeMeHHOe pa3peweHHe ycTaH08KM 8 3KcnepMMeHTanbH~x yc­
no8MAX COCTa8nAnO 2 TO • 0 ,6 7 1,1 HC. 

3. 3KCnEPHMEHTAnbHWE PE3YnbTATW 

H3MepeHHA 8peMeH ~M3HM yp08HeR 195,5 M 26,2 K3B npo8o­
AHnHcb 8 co8naAeHMAX KOH8epcMOHH~x 3neKTPOH08 K169,4 M 
L 26,2 K3B C KOMnTOH08CKHM pacnpeAeneHMeM y -ny4eR 8 AHana-
30He 3HeprMR E ) = 6o :6oo K3B. nepMOAbt .nonypacnaAa 3THX co­
CTORHMR 6btnH onpeAeneHbl COOT8eTCT8eHHO KaK T 112 =0, 20 ±0, 05 HC 
H T 1 ,2 = 0, 85 .:!:_0, 05 HC. B Ka4eCT8e MrH08eHHbiX penepo8 AnA 
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8peMeHH~X pacnpeAeneHMR co8naAeHHR y -L~6 cny~aT 8peMeHH~e 
cneKTPbl co8naAeHMi:1 y - KLL, H3MepeHHble Ha TOM ~e caMOM MCT04-
HMKe; a AnA C08naAeHHR )' -K169 K3B- C08naAeHMA y - (:F (Ef3-= 
130 K3BI, H3MepeHH~e Ha HCT04HMKe 6°Co. 

BpeMeHH~e pacnpeAeneHHA M3MepeHH~x co8naAeHMR, y4aCTOK 
cneKTpa 3BK, M3MepeHH~R HenocpeACT8eHHO nocne KOHI..la pa3Ae­
neHHA H30Tono8 H cnycTA 1 4ac, a TaK~e $parMeHT cxeM~ pacna­
Aa 13 1Ce npM8eAeHbl Ha PHC. 1. 
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PHc. 1 . BpeMeHHble pacnpeAeneHMR e y -co8naAeHHR, H3MepeH­
Hble npH pacnaAe 13 lce • 131 La. $parMeHT cxeMbl pacnaAa 
13 1Ce • 13 1La . Y4aCTOK cneKTpa 3BK 13 1ce H 13 1 La . 
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TaK KaK s~-cneKTPOMeTpe KOHBepc~OHH~e 3neKTpOH~ K119 
131 Ce He OTAenRn~Cb OT 3neKTPOHOB M79 131 La , TO B cosnaAe­
H~RX Y/60 7600 K38/- K119 + M79 HaM~ o~eHeH TOnbKO sepxH~~ 
npeAen nep~OAa nonypacnaAa ypOBHR 145 K38 131La KaK T 1 12~ 
0,3 HC. 

4. AHAn~3 PE3YnbTAT08 

8 Ta6n. 1 np~BeAeHbl onpeAeneHHble ~3 sen~4~H nep110AOB 
nonypacnaAa B036Y>KAeHHbiX COCTORHI1~ 131 La 3Ha4eH~R np~BeAeH­
H~X sepoRTHOCTe~ 8(aL) 3 Kcn. y -nepeXOAOB, pa3pR>Ka~~I1X ~ccne­
AYeM~e YPOBH~. np~ 3TOM 11Cnonb30Ban~Cb AaHH~e o6 11HTeHCI1B­
HOCTRX ~ MynbT~nOnbHOM COCTaBe Y -nepeXOAOB, 3a~MCTBOBaHHble 

~3 pa6oT 14 ·61, ~ 3Ha4eH~R K8K 113 1 141. 3Ha4eH~R 8(aL~Kcn. 
cpaBH~Ba~TCR c OAH04aCTI14H~M~ o~eHKaMI1 no 8a~cKon¢y. 

Ta6n~~a 1. AHanlt13 sepoRTHOCTe~ 
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np~Me4aH!-1e: a/ np~BeAeHHble BepOJlTHOCT~ 8 (a L) AaHbl B eA~­
H~~ax e 2 62 AnH E2-nepeXOAOB ~ J.L 2 6L- 1 AnH ~11-nepexOAOB. 
3an~Cb T~na 2,5-1 03Ha4aeT 2,5x~0 - 1 ; 6/ MynbT~nOnbHOCT~ 
nepeXOAOB He~3BeCTHbl; B/ CTaT~CTI14eCK~~ ¢aKTOp np~HHT 
paBHbiM 8 = 1. 
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Oco6oe BH~MaH~e cneAyeT YAen~Tb paccMoTpeH~~ M1-nepexo­

Aa C 3Hepr~eA 169 K38, KOTOp~~, no-B~A~MOMy, MO>KHO OTHeCT~ 
K P - 3anpel!leHHbiM nepexoAaM T~na P (lg 7 ' 2 • 2 d 5/ 2 ). Ha p~c. 2 
np~BeAeHa C~CTeMaT~Ka BepORTHOCTe~ TaK~X nepeXOAOB B He4eT­
H~X ~3oTonax La . ~3 p~cyHKa B~AHO, 4TO sen~4~Ha 8/M1/3 Kcn. 
AnR nepeXOAa 169 K38 B 131La HaXOA~TCR B COOTBeTCTB~~ C 
O>K~AaeM~M B03paCTaH~eM 3Ha4eH~~ BepORTHOCTe~ p -3anpe14eHH~X 
M1-nepexoAOB no Mepe YAaneH~R OT RApa c nonHOCTb~ 3anonHeH­
HO~ HeATpOHHO~ o6on04KO~ N = 82 13 ' 
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B He4eTH~X ~30TOnax naHTaHa. 
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