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Government. While this document is believed to contain correct information, neither the
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California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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ABSTRACT

1 o2 were pfoducéd by alpha bombard-

¥ andisz

. The excitation funetions for their formation as well as some

-The_nuciides Fm25o,_Fm25
7 ment_ofAszug

of their nuclear properties, were measured,
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INTRODUCTION

In-a'previous‘paper from this laboratoryl the production‘of’soﬁé
249 was, described
Bk 249 decays with a ‘half-life of 280 days by‘beta emission to the 5 x lO -
year alpha emitting Cf h9, This paper will .describe some studies - of reactions
of the type (a,xn) brought about by bombarding Cf2h9 with helium 1ons,1n the
energy region 20 to 4o Mev, The experimental technique, as fully described .
e'arlie_r,l 1nvolved catchlng the reaction . products recoiling from the thin
target'in a separate gold foil, Thus, it is possible to use the same target
for several bombardments. The‘target used in the present experiments was the

\

same one as used in the irradiations .of Bk 2k9 although it now contained sbout
10%3 atoms of c£2*9 grown in from the original 3 x 10 13 atoms of Bkzl@ In
fact, this target has been‘subJected to about 100 bombardments or a total‘of
roughly 1000 pah, _’ - o

; The chemical)purification and separatlon of the products 1nvolved

malnly ion exchange technlques and electroplatlng as described before,
RESULTS
The fermium isotopes produced and studled in these experlments were
250

Fm > szSl and Fm252
and later at Berkeley by'oxygen bombardment of uranlum2 and Fm

. of these Fm 220 has egrlier been produced at Stockhohn

25 ~at Berkeley.

by segeral of the above authors by alpha bombardment of targets_containing the
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2&9} Cf250’ Cf25l‘and cf252° 'However;rthe mass assignments are

isotopes Cf
not certain on the basis of this work, .

The .element identification Wasvestablished by means of a cation ex-
change column separation using_alpha-hydroxy isobutyric'acid.as.,eluant,3
Mass assignments.were based on the excitation functions, The properties of
these nuclides are summarized in Teble I. The half-lives given are good to

about * 10% and the alpha particle energies to + 0,05 Mev,

Table I. Nuclear Properties of Light Fermium Isotopes

Type of Haelf  Alpha particle Branching ratio

Isotope B decay Life . energy electron,capture/alpha
Fn220 o, EC? 30 m ' 7,43 - EC not observed
m®t Ee, o ~Th 689 ~ 100 ‘

50

The amounts of Fm produced correspond to about 10 alpha counts
per minute at the end of the bombardment in the best experiments. ‘After the
comparatively long time (2 to 2,5 h) required to meke e complete chemicai'sep-
aration from fission products and other activities no’ electron—capture activity
with a 30 minute half-life was found Thus, the branching ratio (EC/&) for
25 is probably less than 10 in agreement with predictions, S
Figure 1 shows the excitation functions for the formation of Fm250
Fo' and FmZ22 through (@yn), (@,2n) and (&y3n) reactions, The curve for -
the (a,3n) reaction i1s a lower limit since it was calculated as if Fm 250 were

B-stable,;whichicertainly is not true, ‘The similarity both,qualitatively and

251

quantitatively between these,curves‘and the corresponding ones for the ein- B
~ steinium isotopes1 is striking, They show the same long-"taiis"'tomardsihigh
energies suggesting direct.interaction mechanisms. The difference in shape
between the excitation function for formation of Fm250 and that for EZSO
due mainly to the fact that for former is formed only through an (@y3n) re~-
action whereas other processes, mainly (& t), contribute to’ the yield of E250
The fact that no Fm 2h9

tion of its properties (tl o = 5m; EC/e = 1/6)lL assuming the cross section for

was observed does not contradict the pred1c~

the (@,ln) reaction not to be greater than that for the (@,3n) reaction,

{
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and primery purification of the Bk
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Fig. 1 Excitation functions for the formation of fermium isotopes.
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