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A •. Ghia~tso; 8'.; 0. Tb~~P··~n. G •. .M. Hiast~a, ~o.d 0• T. &eat:uars 
. ltad~adon L~JtoratOty and ·,pe-.pal'tment o!:Chttmistry 

. Vnivfu.•atty o! O.aUf~l"nta, Derlteley. GaU~orma . . 

This eon1,tnl;lzd,¢atlon ia ·a c!e~ed:p.Uon of tl~e r~sults of e-xperiment$ 

pertt.t~med b~ De~ember l9·&Z, and ·u.e f~Uowlns months wldeh r&pre-

. 8et~,t t~ .ttis-co~ery of the ·demellt with at~mic U,wnbe,r 99 . 

. . . Upo11l~arntnt~ ~)lat the ~eotof'e Pu244 was pl"es~nt in the pltJ.•. 
,,··' ' 

ton,~~.t~aQtion :from U:ra.tiiu.m ~~~·shed by the lit.ni'\ft!IJ'&ity o{ 

. .~· -~~l{t-or~ta .Los :Alamo• ~~~e~Ute: La&OJ"atory, which. bad_ b-.em 
. . ~ . . ·- . . 

· trQ\Ije~te4 to a ·-very high .bu~t(lntao:eoua ne~t.ron f1Ut tt was 4ecicle4 

to l&ok tor lJJot~p-es· of. t.~ant.calil~~nb.\m elements in m4tel"ial fti~rn. 

' th& s~;~.me B<JUt' t:C· .• ' Mer diasol\)tion C)( the sampl'e ancfpreUmlrut.l"y 
, . I 

~ 

eb«ml'*t~r· f!es~gned to i$Qlat• a ·tdpo.sj.tive l,antJ.tani-de and acdu,tde . 
j .'' ' ' ' ' ' • • 

(t,..a,~splu.tonium) flo;ol'i4e i(ra~tion. followed· by separation of tbe 
~ . . . ' . . 

· aetblt~~• ~Y tbe ion e*ba~tle a-d.aorptio~~~oncentrated UC1 elution 

methQ4. 
2 t~• $iKt\lre of tdp·o$itbe aetimc.iea wa~ a4.-orbe4,on the 

<:ation-~Jtehanje tes.in Dowe~-50 and ehtte4 at 87Q G. with am~oniu.m 

c:lttate. :~ol~ti<U'l.l U:p~n ¢o·mt1~tto~ 'c~ th~ alp.ha pW,tu' analyaet of 

. th.• var1:•1A• froacti(ina from. t:httt {.bnst fil\itt<>a ex,eriinen~ the mea-

' .~~--=t·rne,ctt$ ·E;'b.~w~d ~e {)tesence ot. 'Wh;&; app·eared to be banscaU.fol<n• 

. - ium activ~ty ~oasis tina o! 6 .. 6"!"Mev ·alpha ·particleJ I see ffig •. 1). 
~. ' . . . . .· . ' . 

t.. . ' . - . .· . ' . 
. . ln cu:d~r to p~GYe that a new element luul been toun4, part ot tb,e 

fltrfl!l sampie was J;ediesO:lve.t. tl'.,eer ·c;fl<tf;~r {S6 ... h.tnl~. 6. 75·•Mev 

. · ~~pb~ paJ>ti¢le4) wa~ added ~~ lt and e~mbbted whh :lulother lfample 

o{ t~e ••me aaurc~ :matedal and anotber· elution and· alpha· 



-~-:· 

\ 

. pul.•e ttn•d·yeis e:&pQti~ •• itnme4iately per£ezmed.. J)esvtt~ th.t) 

·.·_ ;v~~Y DJ'll~U :f).~O'~t of a~1:i'vitY. {about l count per ridnute) this· second 

·· · ~~e)!~e.• show:e4.tllat ~h~· 6.,6.-Wev altha ac'rivityeiUt4ld ahea4 ~f 
. ' ' ' %46 ·.·. ·_. ' ·. •. . ' .· 

· :th.'e Cf · 4lpha aetlv1ty am bene~ pt~ve45 -con~lushtely that- a new .. . . . . .. . ' ' . 
• 

· · . -,(,rii:ne:ct.li:t~tontttm} .i.me~t ••• bet!:at. f<Ju.rul~ FiJ\l~e .. z ab,ows tl1e 

JUl.~~ aMlyet~ data to.r -tWo· aueC:_e.se.ive elation fractionsi of wbtcb · 
I T { ••• • ' • • • • • • # • • • 

. t.lle itr•t.(J'ta~ l~l shows <>l~arlj': the :6. 6-Me:v ~lpha pa.tticle eom. 

poJ;t•nt whlle the. ~¢end (J'ig. lb} shows es-s•nt.t.a.U:y ri9 .6. 6'!-Mev 

1~pha c~~p(ttte$t b-u~ .~nly .~~ &~ ?S ... Mev ait~ha patttoi• of c£Z46• 
' . . ~ . . . " .. . . . ' .. 

-Olivt~~sly the a••ts~en~ of ~~X'Qic *-l~b:~t c<luld not: be made Of\ 

· .. ~be basts oi tb~-•e 4a~a,. .()n the-e J:':ron.eou.a -. asa.umption that t~~ 
. ' .. . ~ 

· spQn\t~~..,ciu• tt~•l<>n wal$. du.e •~ a t1'aascaU.f~J.ntum ~-llde a . .-•• tattve 

a~s·tJnM~~ to' "'l~o~114•i w&s ~acl~_ ~'"ell. W;aa ··¢~n.ed bxu~edlat~ty 
.t:lPon e<Jmpl~tton ~~ th• ~- ·ell.tf..iot~. .e~e:ti:m~ct· a: cc-,uple Qf day.s 

late.i- a:s t:le.Je:.db~d b~19w:.-

. Jn;· Q!f,je:r·· W'. c.i,nplet:e th~ atom!~ . -..\tmb·ez iientUtGatlon for the 

.newly 4i•t:"Over~4 ele~~~ (1. ~. • mak$ th.Cil cor~ect cboice b~tw•en 
. ' . ' 

_ ~ed1asol~e4 a:ad .a tld:rd elu.UoA a1,1.~, Jluls~ ~n:alysie e~pedm~nt. was 

. · fe:dor~•4.· Tru/~~4Juit& ot t)d$ e~~Ji~~t~ abo~ iri Fig.. ), 
'. .· . . ' ... ·_· ' . ·. . .. . ... - ·t . . . . . . 

· showed-_conc_l~a,ively that the 6.b~M~v a~t»llA activity hi d.u& to an . . . ., . 

1-Gotopt'l .. oi,~lement -,,, with elattQn clea-tlv itt t~ eka-nolmiurtl 
. ' . ~ ·~ . . ' . 

·_ po.td.on •. , Thus the .oml9 numb.~t:' lil~l'ltific~tion to~ this ~ew ~leme·n~ 

wa• ¢·o'mplot64 ·~ J)e-c;:emb~r .ao, 19$!,. · tw~:oaauresne'ftt• on ·the ~lutton. . 

ft:a~tioaa. f·rom thl$ t!U..r·d· eXfell"tmeat 8h9w.ed that·th.~ s-pont•neoue 

fi&s~:On. was 4.tt• lato;ely to a califQrnlt~m isotope. Mea.s\lrements 

' . 
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· ...... ·:a'b•.t ~0 4ay•·· 

· · ·. ,·#·· ;:: ·. · A. ~~tb.•~ 4ttilnlte. ~~t~i~ a.fi1.Gl1Jnl~lf.'~ ·~outd be -~a~e. hot4 tro~ 

.. • .. · ·./ •. ¢e~ld~ralion~ the.-eaer,p s~·aee ~·patt~rnof :radto.a<.tttvtlj · 
. . , :· ·.• , ~ :~ . . . . . ·~ r. . . , ·. . . . . . . 

·, •rt.~~w$·· t$Jrien, ~.' anti on the ~a·sle.. ot !Jtib.~Sequ-etlt res~l:t• frem the 

. tnt;~fit#e 1\e~t~o~ b-ltadtatle~?~i? o£ P•~39 •.. Tlilce;se .~u1~gested til• masca 

. nu¢ b~.r· ~J3 f.~r· th~ t>. e•Mev 99. 9>l~}ul; activity • · tt~Otrt!Uift'»l4ing :to . 

·t~··d:~eay.~:•e·q~e;nc·~ QfZ$S_*j'!t~~ 99~'.3 (~a~;4tly, 6 .. 6-Mev alpha 

t~~Ucl~J, tb.e. qtlS$ :.ri.~~tin .•. t~om the beta. de~ay of UZSl an4 

.. : ··· 'The i).bove oo:lewv-atto~• w.-J<e coufbt~'ed ·B. l!f)ort ·nme l&ter by 
' . .. . . . ' 

. . . 

·Atgomte N•t~oaal· La,bc>;rato~y. 
' ·. ' . -

· W• .~U1f$e~t l<>J: th~ na~ fen'' thfi. el-em:ent with -a~o~i-c 'au.mb<u• 

· .• , .•. lo•~ii-urn ~symbol Lot~ ._fteJ< t.h\t Vn\"!'el'tdty ·C)i ~alUotnia LOs 

~Alam'os · $4ie•t~ftc Lal:;•rat~~Y· · · . 
- ' . •' . 

. . . 

. AC~OWJ;;.$Q(114mNT$ · 
< •' •• 

.. \Ve .Wii~b. ~o ~ ·It·• W, S,..a~e '·of •lie VldvertUy of CaUfornla . 
' .. ' .... . . . . . . .. · ., ' . ' . . . 

. · · .. L\'»l ·4la~~· .$cUllWl¢ ~~4a-a~r.y ~ .. ·1(. Street. _I~ • •. of the 
~ • • • "<l, ' • • ' • • '- . • ' • 

.. :tJ~1."!nsi$y rd. Calti.C>a-nhl ~iv~~:mf;)Ji'~ LahCJ1!'ato~y •. ana thei~.arollps, 
' - ' . . . . 

· IQ,~ th~k ·il,td .in. ·~revl4ins •ou:~ee •a~~rtal for tAts wo~k an4 toT 

•·· .the~~··~~~ int•J"e.~t and 40<»~•rl1.don.. · T:ht: aid :ot L. z:~walt, /!:"!' ' . . 

~··~· W~t~-~~. i¢~.$ •. Jiiid~~. a:na ·r.; J. •. llu.~uaeU ~-.also gratefully 

\' 

-· 
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UCRL-2981 

. .. _·' :-!J.~ltnQwl:edg_ed. ~ Th$ a~iv~ a·~i~tan~e 'otl'f~ .~ eQa~d· "4'¥:~llf~aith 
• •• \:,." t'."', 

. ., ::; .-~- e:~:e~~·t-rr Ql'o~p. and ot. 'Jt·.~ ';., •. Qla.$-8 was in;di$fe:neab1e tt;J: t~-

. ~ . ~ ... ' . 

< 
1ths»•m• lr~le4 ._nd cr.t•woJ>ke,.-~-. pJ:iva~e tomm'Jol~at(on U>e~ernber 19/JZ) • 

. zK. Stre~t, IJ: .• :and-.Q. T •. S~a:~rg1 ; •. Am. Cll,m. SC,e·~ !}1 2l9D (1959} • 

•. ·.gSe'E!•1 ~ •~ &•, Thomp•on,: :stJ'e~.t. -C$i~~~o. and Seaborg, ~ys. Rev. so. 
?90 (19SOJ• · .. '.. . - . . . ·. :-'r·; ~ ~ . ~ . . · . -

4'. ~ . 
, Chi•tlH>t Tllo·~p$oil,. $t~ee.t. S4't\b<'l"l• ·phye.ll.~"~ fJJ -~ 154 (19!U). 

. . . . ' - . 

. ·5l'he t~ol"mation tbM· a ne"-' ~lement h&d b~e·n cUa<tove•~ul was ·i-mmediately 
' , . .. . . . . . . 

co~·f.lnleated. · b~tor-e th~ ¢cmpl~:ti~n 3£ tb:e atomic: n~b~Sr t-d-entiff-. . . ' . . . . . : . . 

eatlo~ to ~h-. Ate Los -Al~m•s a:p.d Arsonne· ;t.a,borato.;rieeJ· tii,, these 

~om~n~~a*ionl!l the" +·Me• at,pn., paJ"tlclea were tentatively asstg!ted 
. t() '~''100 .-54u on th.Q te.titlve aesiam·ptten. that tins •lpha a~Uvlty an4 

J.:':. ' ... , . . . 
the $p.()btQe0us·(tl#toai might b~ 4tte to,t:h-e.sa.me n~lid(t. as· . . . . . .. . 

ep$ntiu&en$ fiest•u -sy:s.tematic·e lnd!cat~d: t'~t &\l(lh a desl"e-$ oi 
epon.taneo\1,e ti.~oi\, tt •ue to ·,a; t~anec.~U£orntum nuclide, s]10uld . ·· 

•~ a•$oeiat&d w4~h an ~-v-.a•even i.eotope ot eie:mentJOo. .. 

· 6a. T. Seaborg. ~Aivezo$Uy of Califoi'.t~.i~ Badiatioa Luo,at~l'f.~ 
. . . . ' 

· V~las•Uied lepqrt tJCRL•19•2 (March l95 . .t•~ (Ohi-o Stste Univt!!l'~Jity 
Thb:d Ann.u.al Phi Lrf.mbda .~pa~lon t..e~~ur-e Seriet .. ) 

·:rThomp&o.n, Qhiorao. Harv~y. a.ftd·C.!Wpp_\.nj Pl\yta. ·.R.ev. 9J, 90fJ (1954). ·-i 
~· fla~Vey, Thompson. Qbi:ereo. ana Ch.~ppin, .. Phye • .Rev.~ U· 1\19 (19.54). 

9st~dier. Fielda. ..DJ.amontt, ~Mec:h; i'riedma.n~ Setl~a-•. Pyl•• Sttitven.•, · 

MaantttH•on, aad .. Ht~b~enga, Phy$. lev .. ' ' • 14Z8 U9S-4}-. 
~ ' . ·• 

· ·1°Fielde. Stu:dt•~"• Ja~eh, Dia(llond~ Jrl'i~dman. Magnp.sson, and 

Hut.~enga, Physt Rev. 94-. i09 '(1954) .. -

·' ' . 



·.' 

FIGUl'tE CAPTIONS 

· .· J;"ls~ 1~; - :y.t.JtsJ ~lt\tio·n ~•~•t.nu,:r¢ ·(~itrate eiluantJ • 

. . ~ll• ~. Alpa. ·pu.tae 1!lnalyse• of. ~ra-ttion:S from s~¢on4 elution, 
·. -·:.: ,f_,_ 

Eilxp•rmn~m • . ',: 
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