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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not '
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
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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CALIFORNIUM ISOTOPES FROM BOMBARDMENT OF URANIUM WITH CARBON IONS
* A. Ghiorso, S. G. Thompson, K. Stfeet, Jr., and G. T. Seaborg

Radiation Laboratory and Department of Chemistry
Unlver51ty of California, Berkeley, California

|l ALIN et a2 hing 1/
September 6, 1950 E}a,{;ﬁnvg [ I 1 [)

The recent - productlon and 1dent1f1catlonl of isotopes of elements w1th

atomic numbers up to six higher than the" target element through bombardment with
hexapositive 120-Mev carbon ions made it seem worthwhile to apply this techn1que4
to the transuranium region.

Accordingly, small'gieces ef natural ufaniﬁm metel (about‘O,S'mil thick and
2.5 cm by 0.6 cm area) were irradiated in the internalicarbdn ion beam in the-
Berkele& 60-inch cyclotron. Following the irradiations, ‘the ufanium was dissolved -
in diluﬁe hydrochloric acid)conpaining hydrogen peroxide and a Fransplutonium |
frection was isolated through the use of lanthanum fluoride, and lanthanum hy-
drexide precipitatioﬁ steps followed by the.ien exchange adsorption. column pro-
cedure in which concentrated hydrochloric acid is used to separatée the tripositive
ecﬂinide.elements from the rare earth elements.2

The transplutonium frections in hydrochloric acid were evaporated as
welghtless films on platinuﬁ plates which were pleced in the ionization chamber
of the 48 channel pulse analyzervapbaratus in,order to measure the yield and-
energies of any alpha-particles which migﬁt be present. In the best -experi- -
ment af about one hour after the end of the-90§minute bombardment, some 50

3

disintegrations per minute of the distinctive 7.1-Mev alpha-particles’ of

szﬁ& were observed to be present and to decay with the 45-minute half-life.
The cplhh was presumably formed by the reaction U238(C12,6n),
After the decay of the alpha-particles.due to Cf2hh, about five disinte-

grations per'minute of alpha-particles.with 6.8-Mev eriergy was observed and



~ UCRL-895
Page 4

this alpha-radioactivity decayed with a half-1life of about 35 hours. A con-
‘ L

sideration.of the systematics of alpha-radicactivity léads'us to the view

that this activity is due to the new iSotope Cthé formed by the reaction
U238(Cl2;hn), The measured~half~life agrees with the ex@ected élpha half-life
' fqr the observed energy for an even-even isotope of the elemenﬁ with atomic
number_98.'

it is not possible at this time fo obtain a good estimate of the intensity
of the carbon ion beémo Therefcre, the cross sections for the reactions gi#en
above cannot be calculated. However, 1t is interesting to>note that ﬁhe indi—d
cated yields for the (Cpén)vand (C,4n) reactions are comparable.

If the isotopic assignment of the new 35-hour activity to Cf246 is correct;: -
these new data give a better idea as to the slope of‘the alpha-energy vs. mass
~ number line for californium6.which.in turn makes it pessible to mage betiter
| predictiohs of the radicactive properties of the nucli&es in this regicn.
We wish to express our appreciation to Professor J. G, Haﬁilton, Jd, F,
" Miller, G. B. Rossi, T. M. Putnam, JrognM° T. Webb, and the operating crew of
the 60-inch éyciotron in the Crocker Laboratory for their help in theYEarbon.

ion bémﬁafdments° We would also like to thank Mr. E. K. Hulet for_his,heip in

the chemical separations. This work was performed under. the auspices cf the

) o ! ) o o '
U. S. Atomic Energy Commission. ,

1Miller, Hamilton, Putnam, Haymond; and Rossi, Phys. Rev., (in press).
%K. Street, Jr. and G. T. Seaborg, J. Am. Chem. Soc. 72, 2790 {1950).
3ThompSon, Street, Jr., Ghiorso; and Seaborg, PhYso Rev, 78, 298 (1950) .

4Perlman; Ghiorso, and Seaborg, Phys. Rev. 77, 26 (1950).
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