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THE RADIOACTIVITY OF Am342
G. D. O'Kelley, G. W. Barton, Jr., W. W. T. Crane, and I. Perlman
' Radiation Laboratory and Department of Chemistry
University of California, Berkeley, California

July 18, 1950

The neutron irradiation of L75-yr. an?l results in the pfod&ction of ‘a pair
of isomers}’z Am?420 o ¢k 16-hr, hélf;iife known to decay by B -emission, and a
long-lived ground state, Am2h2, which is also a P -emitter and has weak alpha-
branching. Since fairly strong activities canvbe prepared by pile neutron irradi-
ation of small quantities of Am*l, it became feasible to examine the radiations,

parficularly those of Amzh2m

s with beta—fay and x-ray spectrometers. When this
was done not only was the B -transition characterized, but good evidence was ob-
tained that in addition this isomer undergoes appreciable branching decay by
isomeric transition and by electron capture. |

The electron-capture branching results in the long-lived plutonium isotope,’
Pu2h2, which was found with a mass spectrograph upon examipation of the plutonium
fraction from a sample of americium whichﬁhad been subjected to iong neutron
irradiatibq.B | o

thh';f the information on the modes of decay of Am?hzm was derived from a
bent crystal x-ray spectrometer used to analyze the L x-ray mixture. This instru-
ment and its use in measuring the L-serieé X~-rays accompanying radioactive decay

b When the

in the heavy element region are described in anoﬁher publication.
irradiaﬁed Amzhl was observed with‘the X-ray spectrometer, L-series x-rays of
curium (96), americium (95), plutonium (94), and neptunium (93) were identified
among which the LB,i, LBs» Lgl, and L-{l lines were in greatest abundance. The curium,
americium, and plutonium‘x-rays decayed with a 16-hr. half-life but the neptunium

x-ray intensity did not decrease over a period of several days. The origin of

the x~rays are presumably as follows: those of curium from an internal conversion
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process following the B -transition, the americium x-rays from internal conversion
in the isoméric transition of Am2b2m, the plutonium x-rays folloﬁing electron-
captﬁre qecay, andbthe neptunium X-rays @mich did not decay) following the internal
conversion‘of7aoY=ray'known to exist in the alpha—decaylof APl Table I iists
the prlnclpal x—ray llnes observed, thelr measured energies and relative inten-
sities; and the energles calculated u31ng the. Moseley relation in a manner de-
scribed elsewhereah The complete x-ray spectra and other decay properties of
Akaz will beediscussed more fully at a later dateo It is worth noting, however;
that for a pafticular levei vacanCy,the;ratios of inﬁensities of different lines
are about ﬁhe same_(es they should be); and that the relative incidence of L1t aﬂd
tIII lines are foughly equal both for the plutonium and curium i»raysglbut those
from the isomeric transition (americium x-rays) show the LiII level Xurays to be
‘ about five times es abunaant as those from the LII level. Selection rules are
probably in force hefe which are responsible for the selection of the L1 level
(a P3/2 state) and for the long llfetlme of the metastable state

The B~ aray spectrum of Am242m wes taken with a 255 shaped magnetlc field p-
ray spectrometer u51ng a resolution of 3 percent The FermlaKurie plot of the
contlnuous g mspectrum showed an end point of 628 ¥ 5 Kev. Two sets of L con-
version llnes were seen correspondlng to gamma=rays of 38 Kev and 52 Kev assuming
the former to be a plutonlum Y—ray and the latter ‘from americium. In attemptlng
to assignvthese gamma—rays to the several transitions,the differences between
I ahdiLIii lineslﬁere matched with expected differehces'of the edges for
plutoqiﬁmy eherioium; and curium. The assignﬁents oﬁ this basis are not con~
elusive sincerthevdiffefenoes in spacing between successfve elements are about
the samevas’the expefimental unoeftainties of electron energies° Tentatively,
as indieeted above9 the 52-Kev Y=ray is assigned to the.isomeric tfansition

and the 38¥Kev’Yaray to the electron-capture transition. This leaves unaccounted
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Table I
Principal X-ray Lines in Decay of Am2h2m
X-ray Line  Level Measured Energy Relative  Calculated
Designation @ Transition Inten51ty Energy
(Corrected)™
Pu Lal - >LIII=MV 14.33 £ 0.01 68 1431
L§, Lipp-Nyy  17.32 £ 0.02 22 17.29
: Lﬁ1‘ Lyp-Mpy . 1834 20,02 54 18.30
L1y | Lir-Npy 2i.52 20,05 = 18 21.43
An Lay 14.66 £ 0.02 59 14.66
. ,ng e |
Lpy 18.90 £ 0,07 8 18.84,
LTy - *%
Cm Lap 15.01 = 0.0L 100 15.00
1B, 1813 ¢ 0.04 36 18.08
Lp, ,""° : 19.48 £ 0.02 107 19.38
LYy 22.78 £ 0,07 33 22.68

#*
Estimated corrections for crystal and counter w1ndow absorptlon and
reflection intensity variation w1th energy.

ot resolvable'from other lines.

for.thevorigiﬁ of the x-rays of curium,so if the above assignments are to be
taken sefioﬁsly,the coﬁversidn electrons following tﬁe p =decay must lie among
the Auger electrons; There is some evidence that'this is the case.

Lead and copper absorption curves showed no hard Y-rays or K x-rays and
only tﬁe 50-Kev soft Y-ray. When compared with the abundénce of the conversion

electrons, this Y-ray appears to be about 50 percent converted.
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From arguments (not all consistent) based on relative abﬁndances of x-rays,
conversion electrons and the B -particles, Am?h2m appears to decay.about.60
percent by p -emission, 20 percent by L-eleétron capture, and 20 percent by
isomeric traﬁsiiion; All three of the modes of»decay give rise to L-series
x-rays which;when properly assigned and abundanceg meaéured, §hould aid materially
in arriving at:afdecay scheme and in shedding light on the nuclear processes
which fesult'in the particular x-rays of this interesting nucleus.
The Bg—particle of the ground state of Amzl”2 has also been measured, but the
accuracy of the end point has not yet been determined with desirable accuracy.
The wvalue ébtained is 580 ¥ 30 Kev which is consistent with the supposed 52 Kev
associated with‘the isomeric transition of Am4%m,

This wbrk was performed under the auspices of the U. S. Atomic Energy

Commission.

lSeaborg,vJarﬁ.es, and Morgan, National Nuclear Energy Series; Plutonium
Project Record, Vol. 14B, "The Transuranium Elements:. Research Papers," Paper
No. 22.1 (McGraw-Hill Book Co.; Inc.s New York, 1949).

%W, M. ‘Manning and L. B. Asprey, 1b1d°9 Paper No. 22 7.

3Thompson, Street, Jr.,; Ghiorso, and Reynolds, Unlver51ty of California
Radiation Laboratory Report, UCRL- 657 \June, 1950); to- be submitted to Phy51cal
Review. .

hBaftong Jro,iRobinson, and Perlmah, to be submitted to Physioal Review.



