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TRANSCURIUM ISOTOPES PRODUCE.D IN 1'Hlt 

NEUTRON IRRADIATION OF ·PLUTONIUM 

S. 0. TbcH:1'1pson, A. Ghioru.:>, B. 0. Harvey and G. R. Choppin 
Radiiiltiotl Laboratory and Department of Ch~mistry 

University of California. Bfil"kelcy. Calitornia 

December 10, 1953 

We have succeeded in producing botopea of three t:ransc~iu.rn 

elements by the irradiation of the starting rna.terial Pu?·3'1 in the Ma~edals 

Testing Reactor. The heaviest elerncnts were 6epa.rated compr~~ely !~om 

plutonium, £i$sion produ~ts, arrJeridum, and curiurn by methods involvf.tlg 

combinations of precipitation and ion exchanae. l-4 · h<t the element 

9 (' (berkeliUm) fraction, $Oft beta particles were observed •. ln the , '. 

californitun fraction, alpha particles Gf three different energi~e were tj1 • 

observed, nart•ttly, about 6.15 Mev, 6. OS Mev. and 5. 8 Mev. Jn the 

fraction just preceding the californium in elution frorr.~ the bot Dowex-50 · 

r':s~n colu.mn. epeeifically t.he elen'lent 99 fraction, 5 alpha ps.rilcles of r 

f. 6 Mev em~rgy were observed. The amount c;f activity obgerved in 

thin fraction was extr¢mely srriall, nevertheless, its asaignrrJent io , 

element 99 is regarded as cortain. All of these isotopes have half .. lives 

longer than one week. 

The berkdlum h1otope which decays by the, emiesiori of so!t b,ta. 

partie lee i.e probably. Dk 24 '~. Ot.b~r work{, has indiCated that Bk 24 7 ~~~ 
. ,, 

pz-obably a relatively short-lived isotope which d~cays by electron c~ptl.ll'e 

to Cm247 which is beta stable. The.refore the li.gtttest curium ieotope whieh 

. 249 24~ 
decays to berkelium would be Cm · . The assignment to Bk / is also 

bl • A. d. . . h ld b ., f ! nk2.46 . nkl.SO reaaona e rnnce .te ra 1:o.ttons s OIJ. · ~ very so t w u~reae P o~ J,;J • 

' 

(both odd-odd isotopes) woilld be expected to emit energetic radiation. 

t 

·~. 
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·~_.:._' :,;·~-- .. . t~"~ ... ""··· .· _· t , • • 'l • ~ ... ' ••• • .. . 

Unti1'tliie infor~ation ean appear ·in the Qpi.n llteratur.~ the· qufuado~ ot the ... · 

'' 

. 
•• j, • ·~ , • • • • ' 1)1. ._ I ~ , ~ . ·' ,.;' ~ • ~ ' . I t• , • : . ~. . • 

·. fir•at.pr~pa.-a~:) Should 'nOt 'b. :pl"~judged Qi:t tho basis o£ this pap•r O'l' .the··,:···. '.; ;.~.·: .. ;~· ·. 
. . -~·. r · .. ·. ., . . 5. . . . . . ·~ .. , , • ·: : : . . . . ,. ' •. 
pie.~edini o~. ,.... ·: .; ., ., ··. , ... : 

· . .: ':' W,e :w~ah e•peeiaUy.-~o ·~. Profes$~t ·aienn T. $eabo:&-g)or · · · ·. 
• ,'I. '~· _. ' ' ~. ' ,: t ,..: ':~,' : >. ~ I • I o ' ..,. ,l ' • t .. } ~ ' '\; ~ ~ • ' • ,_ 

~~ntih\1~~: •4Vlce ~- e4';i\:t1ur-age~~-~f.in.' the e,q,•rimental wo"'~•,.: 'We wish · · 
~_;r· t;'ro~,,·. • ~·-.·'·.·~···',;:.-:" ~-· .·.· ., . · ... ~· 

·· ... · · '·. to aclmowledgef the help ol nr. w .. B. Lewi·o and the entire PhUUp:s M1lt · . 
. ' .·. ~ 

~.. ·:·. ; .. .. ; -~-. ·.: . ,_ ' . . .... ~ .. ' . ' . 
· ... ; s~f for aid ·in the irra.cHatton el ~ umple, · 0£ Jl>r. Y. W. r\lbaup. : · · 

' ' •.•. · >· ~- • ..: \ ~ •• • .• ' '· ·" . .,' • .. .• t 

, ~. ~~ ·:M~ -~ncte ... man •. ·JI!:li· Van 'ruyle-~J'.Ae.~Uer -~fthe Gen~r.al. 
: \' :·1 .... ·. ·' · ... :t .:,.,..·,._. · .. . -:~-\~ i' . . .'. ' ' ~ ·. ' •• ··_.··-~ ·_ ''. ~ 

: ··: .·.:'. · Elec.br.l<; CC;ltripa,:nt·~t .. atchtal1d···W:.f1•hl~gton, .for aid in th~ #iftlai ehe~lcat.. 
; ' . ;:_<·-<·i:~'~< 'r ';·, '•':i ·; . . - " . > ', . • . ._' .... ·I ' . . ·.. . •.- •.. r. '·. _' • ," .-:· • ~~ ~ ',. . 

;.s~par;uo~.·~.of the }t:eal~~.Chemle~ry Orou.p q! thf! tT~iveriJitr ~.f ·;_ . · "" 
.)'.·· •. · •. ;;'.·_.-!',. · .·J _·l, . r· ..• ~. . . •· -~ '~1· ' ~,~· ' .. 

¢apt.t:nia/.t-1A.rt_~cular1y N.·-~-· Oarden and Vf. B. ~u.,b.le ·tor P.rGvldi:nJJ' . 
· .. ••·• -~;, •. ·, •. 't ' ... ~:·· .:..' : '· •• ''/ • ~:··: •.• : . . ;·· .... ~·f . • ..... 

. iJpeei..t~<it-v.ipm~t for b.a.ru.iling t&e ·¥'Ply l."adiG&ctive m:a~.rialo~. vie' ·' .. 
,i ...... ·;·. {_ •. t·:- . ' ... : .. •.-:. .. - ·' . 

·· ~.la·o ,Wtsh ... lo thatJi· Dt. · s.:.I;{,..Hule,t: Alired Chetha.m-Strode, · · 
·.. . .. 0 "~ . . . • : 

~.~.i_a..Jl. *Ke:nnQ~ Marga;.ret' Nervik, and The.rf!se Pionte~ fo;' , 
. ~. ~. ~.... ~ 

e~•~i~~ ~lp in the.eqerimt:ntal work •. Finally. we wl.eh t.o· tha!lk 
·~ . 

~~ ,..:._A~· S~ Coffinberry:; V. 0. Stre.ubling. R. ;£;, 'lat4t, and B. W •. Ma~shall 

o£ Los Alamos, and M. H. Studier, lo'". C.,. )'~ote, and.. A. B~ Shuck of· 
. ' ... ;I' ' ' ~ 

the ·.Argo:me National Laboratory for pl"eparaticn of'thc plutonium in a. 
. . . . . 

for.,;. sUitable tor irradf.a.tion •. 
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