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FiG. 2. Semi-logarithmic plot of Au"8 coincidences versus delay time.

gamma-ray energy of 0,41 Mev this predicts a half-life of the
order of 1.7)(10 " second for electric quadrupole and 1.5)(10 '
second for electric octupole. The observed value falls between
these two values of / equal to 2 or 3 and is thus probably a quad-
rupole transition.

The writer wishes to thank Professor E. C. Pollard for valuable
discussions and encouragernent and to Professor H. L. Schultz for
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One gram Hg was irradiated in a small glass container by fast
Be-neutrons from our 6.5-Mev cyclotron for about 2 hours
{current 50-100 pa). Immediately after irradiation the container
was introduced into the ion source of the separator by means of a
vacuum lock device. The mercury ion current was 10-15 pa
and the time of separation 40 min. , giving about 60 pg stable Hg
isotopes. The separation could be started a few minutes after the
irradiation in the cyclotron. The Hg spectrum was deposited on a
thin Al plate, which could be taken out quickly after a convenient
separation time. The Al plate was cut into strips, each corre-
sponding to a mass number and 4 mm wide. The activity of each
strip was then measured with a small bell P-counter (background
6 counts/min. ).Figure 1 shows the results of such an investigation.
On the abscissa axis the mass number scale is given, which is found
by the visual deposition on the plate of the stable isotopes. The
distance between the centers of two subsequent mass numbers on
the plate is 4 mm. According to Fig. 1 the 43 activity evidently
has the mass number 199. The half-life of the activity of this
mass number was also checked. Another investigation with better
focusing showed an activity of 6 c/m at mass number 199 and no
counts above the background for the mass numbers 198 and 200.

In order to investigate different reactions leading to the meta-
stable level in Hg" the previously mentioned second method was
used. The stable isotopes of Hg were separated and deposited on
a Fe plate, which was cut into strips as mentioned above. The
strips were irradiated in the cyclotron and then separately treated
with a diluted solution of hydrochloric acid. It was found that the
isotope deposits on the strips left the active plates and flowed up
to the surface of the solution. The isotopes were then filtered ofl',

washed with water and alcohol and then dried. In this way the
activity measurements could be started 10 min. after irradiation.
The mass numbers 199 and 200 showed a weak activity above
background with a half-life of the order of 40 min. This may mean
that both the reaction Hg'"(en)Hg'" and Hg'"(n, 2n)Hg'"
occur, since earlier investigations have shown that no hydrogen
compounds occur in the mass spectrum that can disturb the
measurements.
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'HE electromagnetic isotope separator, recently built at our
Institute, ' has been used to determine the mass number of

the 43 activity of Hg. This activity has been known before to be
due to an isomeric state and our results, which will be reported
here, show that this activity can be uniquely ascribed to mass
number 199.

%'hen performing a determination of this kind, one can proceed
principally in two different ways. One can either start by irradi-
ation of unseparated Hg and then make the isotope separation of
the irradiated sample, whereafter the activity of each mass
number is determined, or one can make the separation first and
then irradiate the different isotopes separately. In the first case
the active isotope assignment will be unique, while the other
procedure, though it does not always give an unique answer, may
be advantageous when the isotope is very short-lived. In the
present case both methods have been used.

x jbackgro~nd

I y'I
0 I I ) l (

20' 20'
mQss flumber

FIG. 1. Histogram showing that activity is to be assigned
to mass number 199.

Our mass assignment fits well with the experiments performed

by Sherr et al. P who observed a 43 min. Hg activity obtained
from a (cx,n)-reaction on"'tt. The mass assignment also explains

why the 43 min. activity cannot be produced by a (n,a)-reaction
on Pb as shown by Ku and Friedlander, ' since there is no stable
Pb'" isotope.
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