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‘The isotope Np<35 has previously been reportedl to decay by”orﬁital"'
electron capture with a half-life of qpprox1mately 400 da.yso By the bom-
bardment of 10 grams of enriched" Y235 (95 percent U235) with 20 Mev deuterons
in the 60=inch Crocker Laboratory cyclotron, a much 1arger sample has been
prepared and more accurate measurements méde'on the radiations of Np235'.
After allowing the bombarded target to decay for several months so that
-all short llved activities had completely decayed ‘a very pure neptunium
-.afractlon was 1solated Thls sample, 1n‘add1t;on to the x~rays acconpany1ng
-electron capture, emltted a smnll number of -alpha particles having an energy
. of 5,06 + 0:02 Mev. (disintegration energy. 5,15 Mey). The decay of these
alpha particlesland the x-rays have now been followed for a 1ittle'n0reAthan
2 years and both.give a half-1life of 410 ; 10" days, showing that both origi-
nate from decay of Np32, ' -
The disintegration energy for the reaction Np235 + e~ = U35 can be
,’calculated using the closed cycle system and the dlsintegration energies -

shown below°
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. These values give 5,15 = 04 65 + 0.24) 0,26 Mev as the energy available for
capture of a free electron. After subtrecting the orbital electron binding
energies, 0.1, Mev and 0.24 Mev,are_the energies available for K electron
capture and_L electron capture respectively° This very lew.disintegration'

~ energy and the high nuclear charge are expected2 to give a high ratio of _

I electron captures to K electron captures, particularly in the case of for-

Jbidden transitions.

In agreement with this predictien, a large excess of L x-rays over the
number of K x-rays has been observed.corresponding to greater than 90 percent
L electron capture ané-less than 10epercent K eleqtroh capture. This conclu-
.sion was first reached from_absorbtion curves using the best available esti-
mates of the counting efficiencies of theee;Kiand L x~rays and has since been
confirmed by the use of xenon filled;propo?tipnal‘ceunters connected through
a‘iinear amplifier to a 48 ehannel_pulse analyeer in an arrangement similar
to that of Hanna, et al.> This lest method also gives evidence that most
of the L x-rays arise from vacan01es in the. LTI and LIII 1evels° These
vacancies can be created either by (1) capture of electrons from the LqI and
LIII levels.or (2) capture of an electron from the Lt level followed by a
tran31tion of the Coster=Kron1g type to the LIII level The available data
do not seem to warrant an estimate of the~reiative numbers of captures from
the various L levels but do warrant the conelﬁsion that at least 90 percent
of the electtons captured are feemithe L levelso

Figure 1 shows a typical eurve’obtainedlen the sample with settings of -
counter tube voltage and grid bias voltage correspondiné»to ae‘energy range

of aboutb 7927 kev., The observed‘curve (Solid,iine) has the_general ehape



expected from the L x-rays arlsing from the LII ‘and L1311 levels whlle the

dotted 1ine shows the general shape expected 1f they originated in the LI

level. v _ ‘
‘Table I summarizes the -approximate. amount of the various modes of decay

and the calculated partial halfnlives for each,

Table I
Branching Ratios and Partlal Half—lives for Various Modes

of Decay in Np235

Branching "Ratio -

Mode of decay (% of Total ﬁisintegrations) > Parfial"Half¥;ife

Alpha |  0,005% 2 x 104 yrs

X capture _ | | <10 o ’ >12 yrs -
L capture ' >0 <450 days

Total ) . 100 .. .- - 410 days

The‘authors are indebted to. Proféésbr Glenn T, Seaborg under whose
direction this problem was undertaken, and to G. B. Rossi and the GOqinch
cyclotron crew for the exoellent 0235 bombardment..

This work was performed pnder.the,ausp;ces_of the:Atomic Energy Qommis-
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Figure 1. Pulse analysis curve of L :_c—fay_g emitted by Np235. Dashed

curve is general form of curve expected for transitions from the Ly level,
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