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PO Ce2e UCRL-2981
‘l’he New Element hesalium, Atbmic anber 99
A @hmraa, & G. T‘h@mpmm G H mggins, and E}. T. Seaborg

‘Radiation LaBoratory snd Department of Chemistry
Unive.raity of Galifarnia. Berkeley, Galifornia

- May 5. 1955

This cemmmnicatian ia a deseription of the results Df experimams

o :‘Parfﬁameé in Eacemﬁer 1952 &nﬁ the ieuawing months which repre-

- 'senti the discovery of the alement witk atamic numhe:r 99.

1 24

Hpcm 1earzﬁng thaﬁ tha isotapa Pua was prasent in the plas

tenium fraetian from uranium f urniahea by the Uxﬁwrsity of

g A'k'_“Galifamia Lsos Alamus %ienﬂﬂc hahératary, whiah kad been

'wbjac,teﬁ ta a '«rcry h:igh inatantaneﬁas neutran £1ux, it was decideé

to lmak ;im wa’c@pgs of traﬁﬂeaﬁiarnmm elemmxts in material fmm '

'.ci%rata aoizstien.

» _'_the same BOUr ce. After diaeaiatian of the sample and’ preiimimry |
lahamiwtry éesigne& to isaiata a ﬁxipositwe lanth.anme and nctiuide

(transplutoninm) i’lweride i‘mczion. fauowed by separaﬂon of the

) _atatinides by tha &on exchanga adwrptienuconcentrateé Hm ﬁlntien
methad tha mimure of tripositive actiniaes was adaarbed an the
catiumemhanga resin Bawex-ﬁo and emte& at 87° G with ammenmm
3 Up@n aampiatian wf the alpha pnlse analyees of |
_-jthe varibwa fractirms £mm ﬁh’ia first elacicn a&panment the mea= .

..suramuma siwwed the weseme of what appeamd t@ be transc&ii{ern- .
: ~ium aativity ebﬁsisting of 6. 6~Mev alpha partﬁeles (sea Fig.. 1) |
: ~and apantanmun iission. | | ' .
S “In oréor to prwe that a new element had ‘been faurxé. part of the
i first mmple wes reéissolvad, tracer C‘.fz*é i%-hour, 6. ‘?B~Mev

alpha partiaie ) was aééed to ﬁ and combined with anothar aampie

of th& same swree matwial and another elutiun and’ alpha



- ._V;‘:iuiisé ﬁml?éia‘ eﬁ@e?im ms iﬁxmeéi‘aﬁe‘w 'perfwméd -ﬁaspife the :

“ "f._-’wry nmaﬂ ammmt of aetwity {abont 1 ceunt per mhzutc) this seeond

= exyerimanz showeﬁ %hat the 6. 6-2.&@:} aipha acﬁvity almed ahead of

246 5.

) tke Cf alpha a,c!wit\y and hence proved eomlusivaly that a new

o '.-'vitx-anmahf@rniumi element had been found, Fiﬁtﬂ’e 2 331‘“” ﬁ“’ 2

pulae amlysm data for twb nuccessive elatimn fractians. of which
the ﬁrst irig za) shows alearly the 6 6-Mev alpha gatticle come
:-.pongut while ﬂw secend {I‘ig. 21:) shows essenti&liv sio 6. 6-Mev
. algha cempomenﬁ but mﬂy the b, 75-—5&!&? algfha partieie of Cf° 6
o thieusly the aaaignment of atemic nam‘ber cm\id not be made on
" _tthe basis of %:hese data. Qm the erraneaua acsum?tien that the |
M‘, -npentanema fission was ﬁue to a ﬁ-anncamornium mmliﬁe 8 taatative ,

2540 was maée which wag changed immediately

.aasigmz:ent to ”'1@0

. '_ﬁpnn c@mpmtinn @i thw wnt elut«i@n experimam: u wapm of days

laf.ex as describeé helaw. o o |
In aréex ta eumplete the atomia mmher identﬁieation fm* ﬂw

' lnewiy éiae@vered elemem (i— e.. s make the cerrect chmce between

| 'fatnmta numbam 99 and io0), tb;e ﬂutmn samples were xmmediately

_'-';redissnlved and & third elution and pulae anaiysia expenment was |

f_’@ermmaa 'r“he wmﬂts of this experimeﬂ*' shown in Fig. 3,

- 'shawed umacluni‘v‘ély that the & 6~Mev alpha act&vity is dus to an |

v'v'visatape of element 99: With elutitm cle&rly in the eka-helmﬁum

- paaiﬁan. Thus the atamic m;mber identiﬁaatian !mr this aew eiameut

_' 'wag eampietad tm Qecember 26. 1952 Meaanremaﬁis on ﬂie elntian
fractions from thss third aweriment ahowed that the spantaneéas

‘f-i.ﬂ.iﬂn was due la?gely to 2 caufqrnigm isatapa. Measurements



el UCRLe298 -

N .f‘duxfing thze naxt few waeks ahowed a haifalife for ﬁhe 6 6~M¢w 99 alp P2

: ) »,("-_,anﬁvﬁy Bf abaut 20 d&vs zand th&t i was sustamed by a caiifarnium

o isz'anﬁ w’hﬁﬁe hali»-life wak ésta.bliehad atsemewhst later. as alﬁe

A ._f._.abeut. 20 éays. o

CyiE A :fathw éeiinite i:aetcmic 'aaaignmem could be mmde, both frem

_‘;"_a f:emidetmi@n ﬂf the ewrmv swfaﬁe amd ’pattern of zadioacztiﬂ%y

2 "‘:‘.-‘i“ :ghis regian,é» aaé on thé Basis iaf suhaeqv.wnt remﬁts fmm the

o in%waa ﬁéutrma i.rrmiatian

7= 19 of ? ‘l‘hese saggested the mass

. nambor 253 icm the 6. éobewv 99 a»lpha aetiv‘ity, emmavmaéing to

:_the deéay s«aqueme szs?' :

R e _&augmzeres

..‘

9953 * (~20 day, 6.6-Mev alpha |

N pwrtmie). tb,e 6{253 233 and

«originating frmn the ‘beta deeay af £
_ 'I‘he abmm a‘bserwatiauq were cozaﬁrmed & a‘hom time 1at¢r by
o stuazar, Flelds, Dismond, Mech, Hirsch, pyle. and Fried of the
,‘v'.'ArgaMe Natimai Mbm'a’toxy. | _ |
| | Wv saggeat fmr the nam f@r ﬁw elemexxt with atamic xsumber -
%’3. Xaaalinm {symbel Lﬁ}, aft&r tha Universwy 64 Galii@rnia Ima -
Y?Axiamms %ianﬁim Ieabaratory -
, Acmawmmmmms |
o We w:isli to tiwnk R. w‘ &p@cm mi the ﬁniveraity of ﬂa&iforrﬁa
‘ | I.&B Alamea 8uientiﬂm ﬁa’barc.tory ami K. 3ﬁxeﬁt, Jr. « of the = |
o /_ﬁnivew ai&y of Galimmia L&vmmwe Lalmrami-y, a.nd thair grougs,
-:ﬂar th:eir aid in praviéing aaurce maze:ml i’ox this work and for
gheir ictgg interest a,nd coamrmwn. Tke aid ai L. zumwait

‘h. BJ. Wernﬁh N.8. Eaii@u. am& 3. ﬁumeﬂ ia aiae graﬁefully



5. .. UGCRL-2981

{

s . ackmwledged. Th& actwe as&iatame !)f N B Gardm ami his Henlth -

che;nistry Gmmp, zmd of R, A @lass was ﬁnéispenaabie ta %h&

aunmts of this imeat»zgatma‘ Lo ‘, ol

This wark wgs 9erfa:rmed undar the auapicea ai tha U.S. Atomlc S

!".
b .

Energy Cfammiasmn, "
VQ'ﬁ ""f;f; RE?ER&N@ﬁs
linghmm. Ftie& ami émwwkew, private cummunicntian (nmember 1952).

zK Stree;t, Jr. andﬁ T. aea&mrm 3. Am. ﬁlmm.SM. ‘?2, 2?96 (i%m

35%, e, g., ‘Z‘hompaan, Street. JWan, and Qeahorg. Phys Rev. 80, .
?99 (1939) | o ‘ | .
ﬁhiei'w, Thampson, &tmet, Sembor?g, ths Rev. 81 . 154 (1951}

STM infwmation that a new eiamen& haﬁ been discovered was immediateiy’ L

commanicateﬂ, befaw the c@mpletian of the atomic number identifi~
‘caﬁan\, o the AEC Los Mamos and Argenm Labarawrias; in these
commmcatiens the 6%6-&10? alpha yaz‘ﬁcles were tsntativesiy asaigneﬁ
to "‘190354" on the tentative aas&mpﬁan that tlﬁs alpha activity an&
the spontansous. ﬁssiaa might be due to the. game nuclids, as
spantamouﬁ fissfon awtemaﬁm {ndicated that such a degree of
apvmaneﬂua fiosion, if due to a transaalifmnium nuclide, shﬁam

be assecimed with an evaaaevlm isatﬁpe of a,lement 100, '

' ‘”66 T, Seabarg. @”niverﬁity of Galifwnia Raﬂiati@ﬁ L&bwatery
' Hmlaaaiﬁed Report QCRL-I%Z (March 1952) {Ohio. Sta.ta U‘nﬁversity
Third Annual Phi Lambda Wpsilen Lectm‘e Seriwﬁ ¥

7'1‘11@:!393@:1, Ghim-ss, Harvey, and Gho@pm; ,%ys. Rev. 93, '?058”{1‘954‘)

Karvey, Thompscm. ﬁhmrsa. and Ghnpgin, Phya. Rev. 93, 1129 (i954)
”&udier, Fields, Diamond, Mech, Friedmn, Bellers, Pyle, Stevens,

Magnunaon, and Haim;nga, ?hys. Rev. 9:3 1423 (1954)
’.'mﬁ‘ialde. Studier, Meeh, Diamond, Friedman, Magmzssom ané _

Huimenga, Phys*’ Rev. 94, 209 119543‘ ‘
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" FIOURE GAPTIONS |

‘ ‘Firat el&tion experimcm lcztmte a!nami

) ‘Aipha wise analyma M frac:ians from second elution
e vvexpﬁrimeﬁt. ' .

.Thira eluﬁm ewaﬂmem (aitraee emant).
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