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~ We have produced and chemically identified for the first time a
few atoms of the element with atomic number 101, Very intense

helium iop bombardments of tiny targets of 99253

have produced a
 few spontaneously fissionable atoms which ¢lute in the eka-thalium
. position on a cation resin column,

The method of production utilized the following techniques. Ina
special position in the Crocker Laboratory 60-inch cyclotron a very
concentrated collimated beam of 48-Mev helium fons (as much as 10
'm"icroamp.erea in an area 1/32 x 1/4 inch) was allowed to pass through
a degrading absorber and then through a 2-mil gold foil (yielding
41-Mev helium fons). On the back side of the gold foil approximately
107 ata::omss1 of the 20«day 99253 were electreoplated in the beam area.
From this target the nuclear transmutation recoils were ejected in
a narrow spray and caught on 0. I-sz?il gold foil adjacent to the target.

The gold foil was.quickly dissolved in aqua rfegié, the gold extracted
with ethyl acetate, and the aqueoué phase ecluted through a Dowex-l
anion resin column with 6 M HCI to complete the removal of gold and
other impurities. The drops containing the actinide fraction were
evaporated and the activity was then eluted through a Dowex-50 resin
cation column with ammonium a-hydroxyuisobétyratez to separate the

various actinide elements from each other. The radiations from the



3= UCRL-2943

various fractions were then examined with various types of counters.
The earliest experiments were confined to looking for short-lived

alpha emitting isotopes of element 101 such as 101255’ and 101253 that
would be expected from (a, 2n) and (a, 4n) reactions. For this purpose
it was sufficient to look quickly in the gross actinide fraction as separa-
ted by the anion resin column alone. N’é alpha activity was observed
that could be attributed to element 101 even when the time between the
end of bombardment and the beginning of alpha pulse analysis had been
reduced to 53 minutes. To ascertain that a proper recoil and chemical

yield was being obtained a small amount of CmZ44 was included in the

target so that the Cfa46 and Ci244 produced by the helium ion beam
would serve as a monitor.

Longer bombardments were then made, and a few spontaneous
fission events were observed over a period of several hours in the
actinide fractions., At this time'the cation resin column procedure was
then added to the chemistry so that we could distinguish between elements
101 and 100. The initial exp‘eriménts were coniine& to fission counting
of the trans-100 and the 100 fractions. Several experiments were con-
éistent in \‘,htsi:t'N demonstraﬁon of spontaneous fissions occurring in |
both fractions. To determine more precisely fhe elution position of the
element responsible for the trans-100 spontaneous fission activity a
more elaborate experiment was undertaken, Three successive three-hour
bombardments were made and in turn their transmutation products were
separated quickly on a cation resin column. The isotope 99253 was

added in each case so that together with the sz_éé’ produced it would

help to calibrate the column run. Five spontancous fission counters
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were then used to count.simultaneously the corresp‘on&ing drpﬁs of eluent
from the three runs. The combined and normalized elution curve is
ghown in Fig. 1. That the drops did not correspond exactly in each run
is indicated on the spontaneous fission histogram by the overlapping of
the relative drop num’ber limits of thg activities that were placed in
each counter. By combining the data from all expe‘rimén‘ts_the half~
life of the spontaneous fis‘sion activity in the 101 and 100 fractions was
found to be approximately the same, perhaps 3 to 4 hours as shown
in Fig. 2. |

Obviously there is insufficient evidence té define the mass numbers
concerned in this experiment. However, recent experimental observa-
tione of the spontaneous fission decay rate83 of odd nucleon types indi~-
cate that they are hindered by factors of thousands. If we then apply this
principle to this experiment it is tempting to draw the following cone

53

clusions. By an (a, n) reaction on 992 we have produced the isotope

256 which decays by electron capture with a half«life of the order of

256

a half hour to 100 " ; this isotope then decays by spontaneous fission

with a half«life of the order of 3 to 4 hours. (Since no alpha activity

254

is observed we can rule out the 3. 2~-hour isotope 100 ~ ~ as being re~

sponsible for the spontaneous fission activity on the basis of its known
alpha to fission ratio of 1550.) In a total of eight separate experiments

we have isolated only 17 atoms of 101 so it has not yet been possible.to

56 56

demonstrate this proposéd genetic relationship between 1012 and 1002 .

56

However another experiment4 has shown that 1‘_002 does have a spgon-

taneous fission hali~life of about 3 houras.
The proof that these experiments resulted in the identification of

element 101 is as follows:
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1. Only the very heaviest elements decay by spontaneous fission
with such short half-lives.

2. The elutien position immediately ahead of element 100 shows

that the chemicai properties are thase of an element heavier
than 100,4 and probably 101 rather than 102,
3. By this m_eth;é of prvaéuction., i\g would not be possible to pro-
duce a.n el(ement_-abo?e 101,

We wmild- like to. suggest the name mendelevium, symb'al' Mv, for
the new element in récog_nitian of the pioneering role of the great
lRussian ¢hemist, Dmitri Menéelee‘v, who was the first to use the ;perio?
dic system of the elements to predict the chemical properties of undig-
o covered elerﬁents, a prvi'hcip-le which has been the key to the discovery
af the last seven transuranium (actinide) elaments. ’

We should like to acknowledge the fact that this work was greatly

~ facilitated by the reshaping of the magnetic field of the Crocker Labora-

tory 60«~inch cyclotron 50 as to secure a more concentrated ion beam.
This modification was successfully carried out under the expert super=~
vigion of G.B. Rossi and is repcried in another letter. 5 In this same
éommunicatit)n wih be found a more dé‘ta‘imd déscription of the special

deflector channel probe used in these¢ bombardments. In this connection

we should like to express our appreciation to C. A. Corum for his expert °

collaboration in the design of this probe. To %&B Rossi, W.B. !Jones,_
and the crew of the 60~inch cyclotron we extend our thanks for their
patience and careful mampulation of the machine which made the bom-

'baxdments successful, We ahould like to thank T. 0. Parsons, R. Silva,

¥
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and A. Chetham-Strode for their considerable assistance. We should
also like to express our appreciation to Professor J.G. Hamilton,
director of the Crocker Laboratory, for his help and cooperation and to ‘
Professor E.O. Lawrence for his continued interest in this program of
research. |

This work was performed under the auspices of the U. 8. Atomic

Energy Commission.

1. The 99?’53 target 9t,bms were made Aby intense neutron bombz}fdment

252 i : 253

of Cf andithe subsequent beta decay of Cf°°°, We would like to

thank the pegsonnel of the Materials Testing Reactor in Idaho for
their very expeditious handling of this bombardment.

2. Choppin, Harvey, Thompson, unpublished information,

3. Unpublished data in this iaboratary.

4, Choppin, Harvey. Thompson, and Ghiorso, Phys. Rev. (this iseue)

5. G.B. Rossi and C. A, Corum, Phys. Rev. {this issue).
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FIGURE CAPTIONS

. Elution of elements 98-101 frem Dowex-~50 column with

ammoniurn a-hydroxy~isobutyrate.
Spontaneous fission decay curve of element 100 and ele-

ment 101 fractions.
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