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: This communication is a des.ériptibn of the résults of .expe.rixnents.
performed in December, 1952 aﬁ& the f;;:llowing months at tl.'xer University
O | §£ California Radiation Labaratoi;y!(ﬁCRL'). Argonne National Laboratory
' | (ANL) and Los Alamos Scientific Laboratory (LASL), which represent
the 3iscovery of the eleinrulent:s with the atornic number‘é 99 and 100,
Thé souica of the material which was used for the firsi chemical
identific,atién ofl these elements was the Los Alamos Scientific Labora«
tory which provided uranium which had been subjected to a very high
instantaneous neutrox‘ijflux in the '"Mike" thermanuciear explosion. |
Initial investigations ét ANL showed the presence of the new isotope

Pu244 ! and investigations at ANL and LASL showed the presence of

Pu246 and Amz46 % in this materiai pointing tc;v the presence of neutron

é#cess isotopes in greater ébundanéé than expected. |
This led the UCRL groupfo Yook for 'isoiopes of tranécaliiofnium

elements in material from the same source. Samples-v}ere subjected

to chemical procedures to separate the actinide from the lanthanide

_ 'fracfion, 3 tracer C£246' (36-Bour, 6.75-Mev alpha partic1e4) was adde_d.'
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énd a sepa{ration of the‘ tripositive actinides was effected using the catiéﬁ-
exchange resin Dow_ex-_SO and elutidn at 87° C with ammonium citrate
solutien. 5 These experiments shgﬁed"the elution in a-transcaliiorniuné )
'positio»n of a 6. 6-Mev alp‘ha activity and hence proved conclusively thatg
a new (transcalifornium) eieméht_ had been fouﬁd; | Bef:ore the atomic ' '
number identificatién for %:he newly discovered ‘ele'r-nent-‘ was completed
{i.e., the correct choice between atomic numbers 99'and 100 had been :
| made) a tentative as“sﬁgnr;::ent to;"l*00254'; was made an&‘thi"s.iéiofmétioh __
| was communicated to the ANL and LASL Laboratories. Immediately |
: foliowing this, further'ion-exchange elution éepa.ratioxis were ‘c_:arr_ied ,
oui; at both UCR L. é.nd ANL'resuitizl’g in éss‘entially simuitaneoué id"cjenti-‘
_ ‘ﬁc..‘ation of the 6, ‘6'«.-'Mev. alpha activity as belonging to the element with -

atomic number 99 (i.e., elution in the eka-holmiurm position). The

" results of these definitive elution e:é'perimenta are -shov&n in Fig. L.

o - o -
|
i
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Further measurements on material from the same source by the

LASL group led to theobéerv_atio:x. o£ a 7.1-Mev alpha activity {at an

_ intenéity of alfmut 4 percent of that of the 6, 6-Mev alpha activity) with-
buf cherﬁical identiiicétioﬁ beyoizd_ proiring_ thét it 'wasvaue’to a fransplu/- '
tonium element. This 7;1-Mev éip‘ha‘acti‘vity was first shoWﬁ by the ’
UCRL group in icﬁ_—exchange’ elution experiments of the fype_ described

- above to be an isntoéevof element 105 {i.e., elution in thé ekaw~erbium

~ position just ahead of the 6 6-Mev element 99 '?léha aétivity) and was.
shown to have a haif-ii_fe ‘of about a day sustainéd by a .lo;igerflived

element 99 parent. This establishment of the "isatape responsible for the
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1. I-Mev alpha activity as having the atomic number 100 was confirmed -

in a similar expérimem by the ANL group somewhat later. The elaé B

tion data fer the experiments that established this atomic number are

- show The californium, berkelium, and curium radmact:witzes L
. wﬂl g cussed in a forthcoming publication. , :

Isotopxc asmgnments which were made ag the result of this early

FU

work were largely coniirmed by the Iater work on the intense neutren

39

lrradaatisné'g of P Thus it can be said that the mass numbet for

the 6, beMev 99 alpha actxwty is 253, corresponding to the decay

. sequence C-f 1 '—"E"‘"‘h’ ?53 (”’ZO-day‘, 6, 6-Mev alphe particde), the ._

~20
-Qf 5 origmat:mg from thn beta decay of U 253 and daug’htei-s. Also,

the mass num‘ber for the 7.1=Mev 100 alpha actwity is 255 correspond;;

ing to the decay sequence 99255 B 100433 ("lé-hadr, 7.1-Mev

~30 d

ongmatmg from the beta decay of UZSS

alpha pa;rt;cle), the 99~ 285

and
daughters. ' .

We suggest for the name for the element with thé "atdr"nic number

99, einsteinium (symbol E) after Albert Einstem and for the name for
the element thh atomic n&mb@r 100, fes:mmm (symbol Fm), after

' Enrico Fermi.
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FIGURE CAPTIONS

Fig. 1. Elation of -élém_e?tnt 99 relative to californium (citrate eiuént). -
Fig. 2. Elution of element 100 relative to other actinide elements

{citrate eluant).
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