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~ from helium ion and deuteron bombardments of the isotopes Am

~isotopes in a windowless gas proportional counter showed the 4.6 hour Bk

- examined in a differential alpha pulse analyzer,
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In the course of -work oh transplutpnium isotopes at Berkeley, it has been

2&3’ and szhh

possible to prepare mixtures of szhz, Cm by intensive neutron

. e g : 1,2 hl ‘

irradiation of samples originally’ con51st1ng of the 1sotope Am The

heaviest curium isotopes are useful sources for the preparation of

berkelium and californium isotopes heavier than have been previously observed.

' 2l 242
d‘and Cm b .

The properties of such new isotopes areeof intrinsic interest and also contri-

bute to the extension of the systematics of radioactivity. This letter out-

~lines some of the experimental work which has been done in this connection.

242 243

A target containing approximately 100 ug of Cmn“*<, ~5 ug Cm™, and ~2 ug

of széh, was bombarded with 35 mev helium ions and 16 mev deuterons using

3

the same target technique mentiened previously The resulting celifornium
and berkelium isotopes were chem1cally separated from each other, from the
target materials, and from flSSlon products u51ng the same comblnatlons of
preelpl tation and ion exchange methods as have beenvreportedrprevz.ously°
The final chenical separations were completed ~9 heurs after the end of the
bombardment. |

Examination of the radiatiens associated eiﬁh tﬁe decay of fhe berkelium -
' | 243
previously repor’_ted3 and a considerably longer lived decaykperiod corres--
pcnding to a 4095 z Onlnday half-life. Some of ihis same radioactivity was

b which revealed alpha
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particles of the following energies and abundances: 6.33 1 0.05 mev (18%),
’6;15 M 0.05 mev (AS%), and 5 90 I 0. 05 mev (34%). All three alpha particle

groups were ob erved to decay. w1th a- h 95 day half- llfe . Initially the
(243

5

three alpha particle groups belonging to the 4.6 hour B were alsc present.

Conside;ation of the systematics of alpha radioactivity suggests'that the

new 4,95 day isotope is most likely Bkm‘s° The new berkelium isotope_must'be
of mass greeter than 244 or it would have been observed in bombardments of
241

Am with_alphe particles. Furthermore, much longer half-lives than 4.95

days were predicted for B1<:2b’6 and Bk2A7 using methods of'estimation which
have been described pre‘viouslyp6 Comparison of the counting‘rate of'the_
4,95 day radiocactivity in the windeWIess countervto that in the alpha pulse
analyzer allows calculation of ~0.1% elpha branching which corresponds to

a lb year partial alpha half llfe The alpha:particle decay of £hisvisotope
appears to be hindered by a factor of ~100 (u51ng the conventlons olvreference

K 2h3

5) and resembles the decay of the isotope B ‘in this respect

Follow1ng the decay of the berkelium 1sotopes, the curium daughters
resultlng from‘electron capture decay were examlned in the alpha pulse

243

'analyzer and tbe characterlstlc alpha partlcles of Cm produced by the

decay of 4.6 hour Bkzh3 were observed° The amount of alpha acﬁivity of
L5

energies. expecped for: Cm. 5 namelyvﬁhat in the fange-i.thOS mev, was such
that the half-life of the latter{isotope must be at least 500 years if the
energy is as indicated by the alpha decay systematics,5 This tentetive A
concldslon is, of ceurse, also based on the'assumption'that the mess assign-
ment of the 4.95 day berkelium isetope is correct.

Examination of the californium fraction in the alpha-puISe ahalyzer
soon after irradistion showed only 6.75 mev alpha particles decaying with'

2a6) 7

a 35 hour half-life. (tentatlyely assigned previously to Cf The gfowth



‘to & half-life of approximately 160 days. This daughter is undoubtedly Cm
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of alpha particles of 6.08 mev energy was observed and the amount corresponded
| o242

246

produbéa by the décay:bf CE™77 andvthe assignment:tdinzaé-isunow.fegarded _'

”4aS‘cef£ain ‘The- decay of the szhé, followed. through a:-decay. factor of - ; 
'approx1mately 505 gave a half—llfe of 35 7 -=.0.5.hours_in agreement w1th

previous measurements: The,ratlo-offthe'countlng rate»lnfthe w1ndowless

proportional counter to the alpha counting rate. corresponded closely to that
observed for a number of Ypure! alpha emitters previously exmmlned under

!
similar conditions, so that Cf 246 appears to be beta stable as expectedo 'No

radioactivity other than Cf2h6 and its daughtef Cm.zl"2 was observed in the
californium fraction. This result is somewhat surprising since it might have
been expected that-Cf2A7 and possibly szt+5 would Have»half=lives long enough
to allow their observation.
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sample. We also wish to express our.éppreciation to Professor J. Gf_Hamilton,

T. M. Putnam, Jr;,fG.-E.'Rossi, and the operating crew of the 60-inch

cyclotron of the Crocker Laboratory for their help in the bombardment of
curium. We would also like to thank Nelson Gardeﬁ and the Health Chemistry
group for the protective equipment provided for handling the curium

radioactivity.
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