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This communication is a description of the results of experimellts 

performed in Decembe~, 19'2 and the following months at the University 
,. ' 

o£ California Radiation Laboratory (UCRL·), Argonne National Laboratory 

(ANL) and Los AlaJDOS Scientific Labo..ratory (LASL), which represent 

~he discovery of the elements with the atomic numbers 99 and 100. 

The source of the material which was u.sed for the first chemical 

identific"ation of these elements was the Los Alamos Scientific Labora• 

tory which provided uranium which had ·been subjected to a very high 

instantaneous neutron flux in the "Mike" thermonuclear explosion. 

Initial investigations at ANL showed the pres~nce of the new isotope 

244 1 . . . . . d h . f Pu and investigations at ANL and LASL showe · t e presence o 

Pu246 and Am 246 2 in this material pointing to the prel!tence of neutron 

excess isotopes in greater abundance than expected. 

',fhis led the UCRL group to look for isotopes of tra.nec:alifornium 

elements in material from the same sour~e. Samples were subjected 

to chemical procedures to separate the actinide from the lanthanide 

fraction, 3 tracer cr246 (36-hour, 6. 75-Mev alpha particle 4 ) was added. 
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and a separation of the tripositive actinides was effected using the cation• 
i . \ 

exchange resin Dowex-SO and elution at 87° C with ammonium cit:tate \ 

solution. 5 These experiments showed the elution in a transcaliforniu.n1. 

position of a 6. 6-Mev alpha activity and hence pr()ved cc;mclusively that; 

a new (transcalifornium) element had been found. Before the atomic 

number identification £or the newly discovered element was co~pleted: 

(i.e., the correct choice betwee.n atomic numbers 99 and 100 had be~11 . 

. :made) a tentative assignment to; "lOo254·; was made and· thls i~orrnation 

was ·Communicated to the ANL a..nd LASL Laboratories. Immediately 

·following this, further·ion-·exchange elution sepa.rationQ were carried 

out at both UCRL and ANL 'resultin~ in essentially simultaneous id~~mti-
. I 

fication of the 6~ 6.oMev alpha activity as belonging to the element with. 

atomic number 99 (i.e., elution in the eka·holmium position). The 

1:'esults of these definitive elution eliPeriments are shoWn in Fig. 1. 
r· 
I 

Further measurements on material from the same source by the 

LASL group led to the obiervation of a 7 .1-Mev alpha activity (at an 

intensity of about 4 percent of that of the 6. 6-Mev alpha activity) with

Otlt chemical identification beyond provi~g that it was due,to a transplu

tonium element. This 7 .l•Mev alpha activity was first shown by the 

UCRL group in ion-exchange el11tion experiments of the type described 

. above to be an isotope of element 100 (i.e • .- elution in the eka•erbium 

·position just ahead o£ the 6. 6 -Mev element 99 ~lpha activity) and was. 

shown to have a half-life o£ abt>ut a d.ay su:stained by a longer•lived 

element 99 parent. This establishment of the isotope responsible £or the 
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7.l.;.Mev alpha activity as ba:\Ting the atomic numbe·r 100 was conii.rmed ·. 

in a similar experiment by the ANL group somewhat later. The el11"' : • 

tion data for the· experimentS that established this atomic numher are . 
' . . 

$howp in .Fig. 2. The c::.aliforni~m, berkelium, and curium ~adioactivi~ies 
. :. ~11 be discussed in a forthcoming publication. 
;t · :;· ,.: . Isotopic aseigrunents which were made as the result of this early! 

I', ._1! , . . 

wo~k were largely co,nfb'med by the later work on the intense neutron 
' - . ' 

irradiation6 '~'"9 -of l?u239 ;. Thus it c~n be said that the mass m.uriber for 

~he 6. 6-Mev 99 ·alpha activity is 25~. corresponding to the decay 

C£2$3 ·. tl.. . niS3 ( ·,,0 d L (:; M . 1 ha ·' •-·) h sequence ·. \ ..:.. 20 d ~ 9, ""'- "!' · ay. •;. ... ev a p · p arhcre , t e 

C£253 ·h·· · t; · £ 'th- b · d- 1! u253 · ..1 d ·h·t· A1 · . or151na tng ro:rn · e _eta ecay o:~: an"1 . aug . ers. ·so, 

tl;t.e ma.S$ number for the 7. l•Mev 100 alpha activity i!!l 2:.55 correspond ... 

255 If" · 255 · 
in~ to the decay sequence 99 :3() d ~ 100 (-16-hour, 7 .l•Mev 

·1 h · 1 ) h 99· 255 · · · ' t· f h · b d · f u· 
255 d. a p .· a partu:: e • t e · , ongina 1ng · rom t · e ¢ta ecay o an 

daughte.t's. 

We suggest for th-e name for the element with the ·atori::lic number 

99, einsteinium (symbol E) after Albert Einstein and for the name for 

the elen1ent with atomic number 100, fermium (S}'"mbol Fm), after 

Enrico Fermi. 
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Fig. 1. 

Fig. l. 

·t ._, 
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F,lGURE CAPTIONS 

Elution of ~l<un~nt 99 relative to ealifornium (citrate eluant) .. . r 

Elution of element 100 relative to other actinide elements 

(citrate eluaQ.t). 
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