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Several new isotqpes of curium, berkelium, and callfornium havet

been prcduced by charged particle bembardments of pile prodnced

Atransplutonium isotopes, and their nuclear properties studied., The a

-chemical procedures and counting methods used were eseentially'the v

seme as thcse used in prior work of’ this nature atd Berkeley l’

The existence of Cm
3

enslysis

_ in the Chalk River reactor. However, the electron capture decay of -

BRZhS, produced by hellum ion bembardment of Cn™ 2h2

25

s results in the

| formation of pure but sm&ll aamples of Cm™ 7. This nuclide was found,l

to decay by emitting alpha particles of 5. 36 P O 05 Mev as measured

by alphe particle pulse height analysxs.# The energy mﬂasured probably

does not represent the transiticn to the ground state of Am?hl, bux

'higher energy alpha particle groups were undeteéted in the samples cf
such low counting rates. The best approxlmation for the half-life of
245 is 20,000 years. This value s based on the counting of K and

L x-rays arising from orbital electron capture by Bkzas

5 the use of
5,6 '

'approxlmate Auger conveérsion factore, and the measurement of the
glpha disintegration rate of the ﬁaughter. FElution of the materlal
emitting 5. 36 Mev alpha particles in the curium positi@n (vith Cm

from & cation exchange column with puffered-ammoniumecitrape eluan@

proved that this new alpha pérticle‘em;tter is%angisotcpe_of-Curiﬁm.f'iﬁ'

2h2,
)

4
[

245, was - first proved by mass spectrogr&phic o

of samples of curium eubjected to long neutran irra&iationsl;'
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A pfeviﬁusly unknown isotope of_' éa&i_fomium‘,‘ szm ,,_‘ma_'m.e.dé by -
belium icn bémbardment‘cf curium éah%aiﬁingva.small pércenﬁége;of':
ca?ts .3 'J.'his 1sotope dec&ys by endssion of 6 26 & 0. 03 Mev alpm o
‘,_particles with & half-llfe of 250 & 20 daya._ Decay of the &lphﬁ

’ radloactivity of the" above energy was fbllowed through two h&lf—»ﬂ_
. lives. A spcntaneous fission half-life of about TOOO years was alao

measured, but thia value is rather uncertain bec&uae of the extremely

‘Blow spontaneous fission rate of the sample.- Observatioh of the '
2kl

growth of the 5.80 Me'v alpha particles Of Cm in the abovesample .

2&1 and Am

proved the mass essignment of the G‘f

2&3

The- bombar&mant of various mixtures of Am with 27 '

Mev hellum ions is believed to have produced a 1. 8 day electron

capture isotqpe of berkelium which 15 tentatively assigned %o Bkahé |
The 1.8 day perlod wes observed in the berkelium fraction from three '
differenm bombardments. (A different chemical separation procednme was
used.- in each case. This 1ntermed1ate period was resolved from the b, 5
hour Bk2h3 (and aic” ) and the %.95 day Bx2' periods after following.
 the decay in a.windowless yroportional counter. An 820 t lo kev gﬁmma;
B ray decaying with a 1. 7 day half—life was observed 1n the berkelium |

: fraction using 8 Bodium 1edide erystal sclntillathn counter connected:
to & 50-chaennel pulse height analyzer.7 It appeared that. hetween 20 :

and 50 percent of the BKZhS electron capture disintegrations p&ssed

26

through this 830 kev exclted state of Cm ‘based on the total disinte-'

~gr&tlon rate from the estimated counmlng yield of the windowlesa“ .

proportional counter and the best value8’9 for the photoelectrxc yield_ :

from the sodium iqdide crystalt K xvrays resulting frgm the berkelium
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decay were followed for decay with the sodlum 1odide scintillation
counter and the L x-rays with a small xenon-flllea gropertional .

counter (90 percent xenon and 10 percent methane, at 1 atm) conn5cted

10 the So-channel pulse height analyzer. The approximate Bk 2k6 decay

perioa could be regolved from the 4. 95 day component in both the K
-and L x-ray decay curves. A total dA81ntegration energy 0f approxl-

'mately l b Mev is, ectimated from energy balances within closed decay

: cycleslo to be available for orbital electron capture by. Bkvué. Thgf’-.

halfallfe thaught to be. ass@ciated w1th Bkzaé seems reasonable for

_either a hlghly forbidden grmund state transition or if & large

percentage of the disintegrations are fbreed to pass through a high
: energy level of Cm ké | » ‘ ‘ "‘
Helium ion bumbarﬁmsnm of curium containing a high percentage af

"szM followed by & fapt chemical separatlon of the califcrnlum

fraction resulted in the detection of &n orbital electron,gaptume

fisatope ef califbrnium, Cf2h7.> This 1sotope was also observe& in the

pro&ucts from nitrogsn ion bombardments of U 38 metal fojls.ll Decay

of the X x-rays of this nuclide (folloued in the presence of 1nterfer1ng:'

‘Cthé alpha radioactivity) with the above mentioned eodium todide

ecrystal sclntillation spectrometer gave a half-life of 2 5 hours.< A ,
rcﬁgh 3 hour half life was obtained by resolving the decay curve of thei
L x-rays associated with the orbital electrcn:capturg;ofva?%7 an@}thg
" alpha decay of Cf2k6.v THE_megéureduenergiéévof the L‘x;réyéi(ng= 15,l,f
33-5.19.7, and LY Q'zh.i kev) agrge‘well.w}thithoéeexpgcﬁedhffﬁg‘t ’
berkelium. WNo radioabtiviﬁy qéuld be dgtected f?om the}aéﬁghfér 6f }

ct?7, nameiy, Be7.-



. ie’:‘;‘!’i:f%ss; |
We would like to acknowlecige the uae of the pile facilities and
the aid of Lhe pereonnel of Atomic Energy of Caneds Limitec}., Ch&lk
'River ” ofntazfio » Canada, in tne irr&dia*l;ion ‘qf americium and _cu;iugx
pamples. We slso wish to express 6ur ap’precia'ﬁion‘ to meéesor 3. G-.
Bamilton,.G. B. Rossi, W. B. Jones, a.nd tbe operating crew of the | ._ _
60~-inch cyclotron for their specie.l help in the bombardment of americium
‘and curium semples, and *to Nelson B. Garden and” the Health Chemietry
group for prcv1ding the protec‘tive equipment uced for the hamiling oi‘
the radioactivny 1nvolved. It is a pleasure te ack.nowla&ge the Y ‘
© velusble: sssistence by Dr. R. W. Hoff and M. A Chetham-strod.e, Jr., L
in some of the experiments. It is a privilege to aeknowledg,e that ‘chis
| work wBs accomplished with the helpf‘ul guidance of Pz‘ofessor Glenn T. _ '“ o
Segborg. : o | o o
Thls wOrk was perfomed under the auspices of the U. B Atomc

’Energy Comnission.
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