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Erbium"' and Thulium"'

THOMAS H. HANDLKY AND ELMER L. OLSON
Oak Ridge Eutional Laboratory, Oak Ridge, Tennessee

(Received July 20, 1953; revised manuscript received August 20, 1953)

A 75-minute activity produced by bombarding Ho"' with protons is assigned to Er'". A 24.5-hour activ-
ity produced by proton bombardment of erbium is assigned to Tm ".Gamma-ray spectra are given for
both isotopes.
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Fxo. 1. Excitation function of the reaction Ho"'(p, 3n)Er'".

ERBIUM'"

IGHLY purified holmium oxide was bombarded
~ ~ - ~ with 24-Mev protons in the ORNL (Oak Ridge
National Laboratory) 86-inch cyclotron. ' Following born-
bardment, chemical separations were made by ion ex-
change techniques and an activity of 75-minute half-life
was found in the erbium fraction. The excitation func-
tion, Fig. 1, shows a threshold of 19 Mev which indicates
that the activity was produced by a (p,3m) reaction.
This would assign to the 75-minute activity a mass of
163. An initial separation was made immediately
following bombardment, then a second separation was
made immediately on the erbium fraction from the
first separation. An analysis of decay curves from the
second separation places a limit of &30 minutes on the
half-life of the daughter of Kr'", assuming it to be
short. In another determination, the decay of the

erbium fraction was followed for a sufficient time to
place a limit of & 1 year on the half-life of the daughter,
assuming it to be long. Proton bombardment of
dysprosium did not give a 5.2-day activity as pre-
viously reported' for Ho'". From the yield of the 5.0-
hour holmium activity, as determined by counting the
electron capture activity on the x-ray peak with a
scintillation spectrometer, it was determined that the
production of any 5.2-day activity was less by a factor
of 10' than for the 5.0-hour activity. These activities
would have been produced from dysprosium isotopes
of approximately equal abundance and, since the cross
sections for these reactions are very nearly equal, it
may be safely assumed that a 5.2-day activity is not a
product of this reaction. Similar measurements were
obtained by means of an end-window G. M. tube with
the same results, thus eliminating the possibility of a
positron emitter. This would eliminate the 5.2-day
activity as a product of proton bombardment of
dysprosium and also as the daughter of Er'". The
problem of holmium activities produced by proton
bombardment of dysprosium is being investigated and
will be reported at a later date. The 65-hour activity
previously assigned' to Er'" was not observed as a
product of proton bombardment of holmium oxide. A
gamma spectrum was run with a scintillation spectrom-
eter. In order to resolve the more energetic portion of
the spectrum and to prevent jamming of the instrument
with the more abundant x-rays, a lead absorber was
used with a very strong sample. A much weaker sample
was used to resolve the less energetic portion of the
spectrum; this accounts for the break in the spectrum
curve, Fig. 2. Gamma-ray peaks were found at 0.430
Mev and 1.10 Mev, and an x-ray peak at 0.053 Mev.
The 0.51-Mev annihilation peak was not observed; if
positrons are present they constitute a very small
fraction of the activity.

THULIUMie5

Highly purified erbium oxide was. also bombarded
with 24-Mev protons in the ORNL 86-inch cyclotron.
In separations made by ion exchange, a 24.5-hour
activity was found associated with the thulium fraction.
When the energy of the protons was reduced to 12 Mev

' R. S. Livingston, Nature 170, 221 (1952).
~ B. H. Ketelle and G. E. Boyd, J. Am. Chem. Soc. 69, 2800

{1947).

' G. Wilkinson and H. G. Hicks, Phys. Rev. 79, 815 {1950).
4 Folger, Stevenson, and Seaborg, University of California

Radiation Laboratory Classified Report UCRL-1195, revised
May, 1951 (unpublished).

1260



ioo

So- „I
0 0~& M~„ &OOO,

l 0 O'l5 M „

12Qg

ipp

20

k-

43
K

io
V)

LJ"

4J

~-

4J
Cg
- lpp- i

I
EO
iT
4JI-

0
I

O.p
I

0,6
UL$E HEl gH Ti Mev

I

0.9

lp-- I

0,6
I

O.g"'0» M

O.y

FIG, 2 Gamma-ra-ays ectr

I

l.5

ACKNOWLEDG MENTS

with

FIG

i aluminum absor, — t'

IG. 3. Gamma-ray s

a sorbers, no 24.5-h ti

IG . a-ray spectrum of Tm'65

is test ex
. — our acti

were

245 ho the activity and
e

or the 24.5-h
th 1 e gy la f
e results a 1 e

s in ra ions w

rep otte.-g-1-db

ra ion was mad
rom the 6

t. Th
or the

n is being con-
e ort spectra for Tm'6~

s made se ~ d

or mI6~ and

ys after th

e spectrometer ber y the low-

11 ln.
was used erth

e more energetice ic portion of th

at the

m since

ours. The

ac ion of the

ibili f ho the 7.'7-

sor ain the
s 't out ab-use wit

r . is account
o the

t t
F 3 tdth t peaks were

The ec

k t0045M . 1-Mev

resolved

r, ey constit
ve j lf 0

en to allow

erne.
small fracti

spectru
y before mak'

c ion of the

eparation. Thee The auth

ac ezperim

ebted to B.L. C
eca

ors are ind . Cohen and 3 H.

, an their hei
or their in is

f 1


