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nOcneAHHe H3 HaBeCTH~X 3Ha4eHH~ nepHOAa nonypacnaAa KanH$Op
Hlit~-249 no OTHOWeHI-110 K cnOHTaHHOMY geneHHIO nonyuenu euie B 1969 
rOAy. H CO~Ta8n~~T Te.A.~ 2.109 neT/ 1/ H Te• A.= /6,87±0,33/ 010 10 

neT 72/ 
0 T04HOCTb H3MepeHH~ nepaoaa nonvpacnane KanH<t>opHH~-249 

sa8HCHT B 3Ha4HTenbHo~ Mepe OT npHCYTCT8H~ B ~3Mep~eMOM npe
napare cnY4a~Hblx npHMece~ H30Ton08 KaJlH<t>opHH~ c 4eTHbIMH Macco
8blMH 4HcnaMH, HMelOll.lHX cyurec r aeuuo õonee KopOTKHe nepHOAbl nony
pacnana no OTHoweHHIO K cnOHTaHHOMY AeneHHIO. Hauõonee He>KenaTenb
HblM B 3TOM OTI-lOWeHHH ~8n~eTCR KanH$opHH~-252, An~ KOTOporO 
Te oA.. =85,3 r ona , B HacTO~ute~ paüo'r e npHBOA~TC~ oe ayns r aru H3Me
peHH~ nepHOAa nonypacna~a KanH~opHH~-249 no oTHoweHHD K cnOHTaH
HOMY AeneHHIO, nonyueuuue c npHt-1eHeHHeM 
npHrOTOBneHHoro HeCKonbKO HH~M, 4eM 8 

B/ 2/ 8 Ka4eCT8e HcxoAHoro BeuteCTsa 
8 ~AepHOM peaKTope H cOAep~autH~ 17 MKr 

npenapa r a l<anHq>0pHHi'1- 249, 
pa60Te/2/, cnoc060M. 
6~n B3~T KIOPH~, 06ni4eHH~~ 

6epKnHR-249 H 150 MKr H30
Tonos KanH$opHH~o ~3 HCXOAHoro BeuteCTBa MHorocTyneH4aTO~ XHMH
4eCKO~ npouenypoã 6bln 8blAeneH 6epKnH~-249 c COAep}f(aHHeM npHMe
ce~ 3neMeHT08 KlOpH~ H KanH$opHHR B 106 60nee HI-13KHM, 4et-1 BHC
XOAHOM aeutec r ee . Cnyc r s -rexoropoe BpeM~ H3 6epKnH~-249 6bln au
AeneH A04epHH~ npOAYKT ero 6eTa-pacnaAa: Kanlit$OpHH~-249 B KonH
4eCTBe OKono 1 MKr. Cnel..4HanbHble Mep~ npeAocTopomHoctH 6~nH npeA
npl-1H~Tbl An~ Toro, 4T06bl B nocnenuex XHMI-14eCKOM BblAeneHHH BHOBb 
He 3arp~3HHTb KanH<popHH~-249 KanH<popHHeM-252. 

B HaCTo~~e~ pa60Te XHMH4eCKa~' np0l..4eAypa COCTORna nHwb 8 MHO
rOKpaTHblX Onepal..4H~X nO'04HctKe 6epKn~~ OT KanH<popHH~,B 60nbwei1 
Mepe HCKnlO4alOll.lHX B03MO}f(HOCTb 3arp~3HeHH~ 6epKnH~ n0604HblMH H30
TonaMH KanH<popHH~, no cpaBHeHHIO c Onepal..4H~MH B~AeneHH~ Kanl-1$op
HH~ H3 6epKnH~. OTAeneHHe 6epKnH~ OT KanH$opHH~'ocy~ecTBn~nocb 

MeToAoM 3KCTpaKI..4HOHHO~ XPoMaTorp~<t>HH B CHCTeMe A23r~K - nonH3
THneH - a30THa~ KHcnOTa c npeABap'-1TenbHbIM OKHcneHHeM 6epKnH~ 

AO 4eTblpexBaneHTHoro COCTO~HH~ 6poMaToM KanHR/ 3/. 3a OAHH 3KCT
paKI..4HOHHO-xpoMaTorpa$H4eCKH~ I..4HKn AocTHranocb 
HHR KanH<t>opHH~ BO <ppaKI..4HH QepKnH~ 6onee, 4eM 8 
6epKnH~ npa 3TOM COCTaBrr~n, KaK npaaano , oxono 
npOBeAeHO n~Tb I..4HKnOB 04HCTKItJ, 06ecne4HBWHX 
HH~ Ha4anbHoro KonH4eCT8a KanH<t>opHH~ B 6epKJlHH 
npHMece~, He nonnaoueroca H3MepeHHIO. 04HuteHHbl~ 
KHM cnoeM 6bln HaHeceH Ha CTeKno. B TaKOM BHAe 

CHH~eHHe COAepma
10 pa3. BblXOA 
97%o Bcero õuno 

CHH}f(eHHe COAep}f(a
AO YPOBH~ $OH"OBbIX 
6epKnl-1~-249 TOH

OH Hcnonb30Banc~ 

paHee B HccneAOBaHH~X 803MO}f(HOCTe~ aHanH3a COCTaaa CMeCH 6epK
nH~-249 H KanH<popHHR-249 no peHTr.eH08CKOMY H3nY4eHH~/3/. Ko Bpe
MeHH np08eAeHH~ HaCTo~~HX H3MepeHH~ npowno 60nee ceMH neT nocne 
orneneuaa 6epKnH~-249 OT KanH<t>opHH~ ,H K HaCTO~ute.MY BpeMeHH 'coxpa

@b~ãhd~Uri~~ sacTlTYi 
na~iliBhU: HCC~eaORaUul 
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H~noCb B B~Ae 6epKn~R-249 TOnbKO /0,37±O,03/% ~CXOAHOrO 4~Cna 

RAep a COOTBeTCTB~~ c $opMyno~ 

n 1(t) = n1 (O) exp (-À.1 t ) , 

rAe n1 (t) - 4~cno RAep paA~oaKT~BHoro Be~eCTBa B MOMeHT BpeMeH~ 
t, )1 = ~n2/T1 - nOCTORHHaR paA~aKT~BHoro pacnaAa, T1=/330±4/ CY
TOK 4/. K 3TOMY me BpeMeH~ npeBpaT~nocb B Kan~$OpH~~-249 
/98,50±0,04/% H~4anbHoro 4~cna RAep cornaCHO $opMyne 

n2(t) = À.IRnl(O)[exp(~À.lt) - exp(-À.2t)]/(À.2 - À. 1) , 

rAe ~HAeKtaM~ 1 ~ 2 o603Ha4eH~ Ben~4~H~, OTHOCR~~eCR COOT
BeTCTBeHHO K' MaTep~HcKoMY ~ Ao4epHeMY RApaM, R - AonR 6eT~-p~c
naAa B paA~oaKT~BHOM pacnaAe RAep 6epK~~R-249; R ~ 1,000; 
T2=/366±6/ neT/5/~ B npOAYKT~ pacnaAa TpeTbe~o ~ 50nee AaneK~X 
nOKoneH~~ nepeuino 1, 13%' Ha4an bHoro 4~cha RAep. Boaaoxuue np~Me';' 

C~ Kan~$opH~R-252 YMeHbw~n~Cb e~e B 6,8 pa3a. AononH~TenbHaR 

04~CTKa Kan~$opH~R-249 ÓT OCTaTKOB 6epKn~R-249 nYTeM X~M~4eCKO
ro BblAeneH~R Kan~$opH~R, ecria 6bl OHa õuna npennpuua r a , B03MomHO, 
np~Bena 6~ K nOB~weH~~ cOAepmaH~R B npenapaTe np~Mec~ Kan~~op

H~R-252. 

Kon~4eCTBO Kan~~opH~R-249 B npenapaTe /0,90±0,02/ MKr 6~no 
onpeneneuo no ~HTeHC~BHOCT~ ~cnYCKaeMblX ansóa-vacruu 
(Ea= 5,806 M3B 184%/, 5,491 M3B /3,3%/ ~ AP.) c nOMO~b~ nony";' 
npoBOAH~KOBoro KpeMH~eBoro cneKTpOMeTpa B reOMeTp~~ Manoro yr
nOBoro aKcenTaHca, ~CKnl04a~~ero Heo5xoA~MOCTb Y4eTa pa3MepOB 
nno~aA~ ~CT04H~Ka anb$a-4acT~4. np~ paC4eTe Macc~ KanH$opH~R-24g 

HapRAY c np~BeAeHH~M B~we 3Ha4eH~eM ero nep~OAa nonypàcnaAa 
no OTHoweH~~ K 3M~CC~~ anb~a-4acT~4 ~cnonb30Ban~Cb cneAy~~~e 

3Ha4eH~R Heo6xoA~MblX np~ pac-rere Ben~4~H: OA~H 3Be3AHbl~ rOA = 
= 365,256 conaeuuux CYTOK, 4~cno Aaor-anpo No=6, 02205.'°23 Monb-l 
aToMH~~ B~C K~n~$opH~R-249 A = 249,075; 4~cno ABoraAPo ~ aTOM
H~~ Bec B~pameH~ B yrnepoAHo~ WKane Macc /aToMHaR éA~H~4a Mac-· 
Cbl paaua A( 12C) / 12/. norpewHocT b ~3MepeH~f) MaCCbl npenapara OT
pamaeT HeT04HOCTb 3Ha4eH~R nonypacnaAa Ka~3BeCTHoro nep~OAa 

n~$opH~R-249 /l,b%/, CTaT~CT~4eCKY~ HeonpeAeneHHOCTb C4eTa anb
$a-4acT~4 /1,3%/ ~ ~eT04HOCTb B onpeAeneH~~ yrnoBoro aKcenTaH
ca cneKTpOMeTpa /0,5%/. 

113MepeH~e nep~OAa nonypacnaAa Kan~$OpH~R-249 no OTHoweH~~ 

K cnOHTaHHOMY AeneH~~ npOBOA~nOCb nYTeM per~CTpa4~~ TpeKOB oc
KonKOB cnOHTaHHoro AeneH~R c nOMO~b~ A~3neKTp~~eCK~X AeTeKTO
pOB - non~3T~neHTepe$TanaTa /n~Bca~a/ ~ MYCKOBHTa /np~poAHO~ 

cn~A~/. AnR B~RBneH~R TpeKOB A~3neKTp~4eCK~e AeTeKTOp~ nocne 
3Kcn03~4~~ nOABepran~cb X~M~4eCKOMY TpaBneH~~ B paCTBopax r~A
pOOK~C~ HaTp~R /naBcaH/ Mn~ nnaB~KoBo~ K~cnOT~ /np~poAHaR cn~
Aa/, 3aTe~ npOCMaTp~Ban~Cb nOA M~KpOCKonOM. np~ 3Kcn03~4~~ np~
pOAHaR cn~Aa, HeCTpaBn~Ba~~aRCR c nOBepXHOCT~ ~p~ nocneAy~~e~ 

X~M~4eCKO~ o6pa6oTKe, nOMe~anaCb HenocpeACTBeHHO Ha cno~ AenR
~erOCR Be~eCTBa, naBcaH - Ha Konb4eBY~ npoKnaAKY B~COTO~ 1 ~M 
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c OTBepCT~eM A~aMeTpOM 15 MM /A~aMeTp nRTHa AenR~erócR Be~eCT

Ba paBeH 12 MM/ AnR CH~meH~R HeonpeAeneHHOCT~ 3$$eK~~BHoCT~ pe
ruc r pauaa B pe syns r are ~CKnl04eH~R cnenoa snoru, cTpaBn~BalOl4e'i1cR 

nOBepXHOCT~ naBcaHa. A~3neKTp~4ecK~e AeTeKTOp~ 3KcnoH~~o~ah~cb 

B Te4eH~e 72 CYT~ Oó~ee 4~cno TpeKOB OCKonKOB cnOHTaHHoro Aene
H~R B AeTeKTopax, ycpenué-raoe no peayns r arax AByxHe3éü3~C~Mbrx' 

nOAC4eTOB, COCTaB~no 3217±29, rAe B Ka4eCTBé norpeWHOCT~ C4eTa 
npeACTaBneHO cpeAHee KBaApaT~4Hoe OTKnOHeH~e, cqBnaAa~~ee co 

:. 
cpeAH~M ap~$MeT~4eCK~M B cnY4ae ABYX ~3MepeH~~. 3Ta norpeWHOCTb

iil ;".I MeHbwe cpeAHero KBaApaT~4Horo OTKnOHeH~R cnY4a~H~x pacnpeAene
~ .:	 H~~, paBHoro ± v3u17 = ±57 np~ ~HTepBane AOBep~TenbHOCT~ 68,3%. 

4aCTb Ha~AeHHoro 4~cna TpeKOB oóycnoBneHa /587±90/ aKTaM~ cnOH
TaHHO~O AeneH~R pCTaBwerOCR B npenapaTe 6epKn~R-249 /T e A = 

:; = (1 ,87±0 ,09) .10 9 neT/ 2/ / o	 •• 

3$$eKT~BHoCTb per~CTpa4~~ OCKonKOB AeneH~R A~3neKTp~4eCK~M~.~ 
1,11 AeTeKTopaM~ onpeAenRnaCb c nOMO~b~ npenapaTa K~PHR-244, nep~OAbl 

nonypacnaAa KOToporo no OTHoweH~IO K cnoHTaHHoMy AeneH~~ ~ anb$a
pacnaAY ~3BeCTH~ c norpewHocTb~, MeHbwe~ OAHoro npoyeHTa /T e A = 

107neT/6/= (1,345±0,006) ~ T (18,099±0,015) neT/ 7/ / . OnpeÃe:a= 
neH~e Kon~4eCTBa K~P~R-244 B 3TanOHHOM npenapaTe ~ KOHTponb ero 
4~CTOT~/OT B03MomH~X 3arpR3HeH~~ K~p~eM~242/ npo~3BoA~n~cb c no
MO~b~ nonynpoBoAH~KoBoro KpeMH~eBoro cneKTpoMeTpa. YrnoBo~ aK
cenTaHC AnR per~cTpa4~~ OCKonKOB cnOHTaHHoro AeneH~R COCTaB~n 

/82±2/% OT TeneCHoro yrna 2n cp AnR cn~A~ B KOHTaKTe c AenR~~M
CR Be~ecTBoM ~ /75±2/% OT 2n cp AnR naBcaHa Ha Konb4eBo~ npo

"'knaAKe o 

nep~oA nonypacnaAa Kan~$OpH~R-249 no OTHoweH~~ K cnoHTaHHoMY 
nerie-uuo , 'BbI4~cneHHbl~ ~CXOAR ~3 MaCCbl ~ COCTaBa aeuiec r aa nperiapa
Ta, BpeMeH~ 3Kcn03~4~~, 3$$eKT~BHOCT~ per~CTpa4~~ ~ 4~cna 3ape
r~CTp~pOBaHH~X TpeKOB OCKonKOB, OKa3anCR paBH~M Te• A.= 
= (8,5±0,5) ·10 1D neT nocne ycpeAHeH~R pe3ynbTaToB ~3MepeH~~ A~
3neKTp~4eCK~M~ AeTeKTopaM~ ABYX B~AOB. OTHoweH~e BepORTHOCTe~ 

pacnaAa Kan~$opH~R-249 nYTeM 3M~CC~~ anb$a-4aCT~4 ~ nYTeM cnOH
TaHHoro Ae~eH~R, B~4~cneHHoe ~3 OTHoweH~R ~HTeHc~BHOCTe~ anb~a

·pacnaAa ~ cnOHTaHHoro AeneH~R, Pa/Pe.A.='Te.A./Ta
 
= (2,32±0,17)·108 • .
 

ABTOP~ B~pama~T 6narOAapHOCTb aKaAeM~KY f.H.$nepoBY 3a nOA
AepmKY HaCTOR~e~ 

nOMO~b	 B paóOTe c 
3a npeAOcTaBneH~e 

4aCT~4. 
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TapaHTHH H.H. H gP. 1;'6-86-214 
llepHop; nonypacnaAa KanH~opm1H-249 

no OTHorneHHIO K crrcn'r anaosry rrerrenaro 

C rroMo~blO AH3neKTp~qeCKHX TpeKoBb~ p;eTe~TopoB /naBcaHa 
H CnlOlJ,bl/ H3Mep~H nepaon norryp acrtarra KanH~OPHHH-249 no o'rnoure-: 
HHIO K crroHTaHHoMY AeneHHIO: 10 neToTc.p;.=/8,5±O,Sj.10

Pa60Ta asmonnena B Jlaõopa-ropaa Hp;epHblx peaKIJ;HH OIDIH o 

Ilpenpmrr 06'beAHHeHHOro HHCTHTYTa aaepasrx HcCneAOBaHHH.lly6Ha 1986 

llepeBOlJ, O.C.BHHorpap;oBoH 

Tarantin N.!. et aI. P6-86-214 
The Spontaneous Fission Half~Life 

of Californium-249 

The spontaneous fission half-life of californium-249 
Ts f.= (8.5±O.5)· 1010 years is measured by means of dielectri 
cai track detectors (lawsan and mica). 

The investigation has been pe~formed at the Laboratory 
of Nuclear Reactions, JINR o 
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