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the air, a sensitivity in some cases better than one 
part in 1012 • However, because several variables 
affect performance, it was only possible to establish 
a threshold sensitivity. Some of these variables are 
the length of time the gas is irradiated by the light, 
the amount of time that the nucleogenic molecules 
have to coagulate, and the presence of water vapour 
to aid in the coagulation process. 

Two different, arrangements of the apparatus were 
made to determine what process might predominate. 
The~ were desig~ed so that if ozone were the pre
dommant factor m the conversion, the first arrange· 
~en~ wo_uld ~e ~he more sensitive, whereas if sulphur 
dwx1de rrradmtwn was the predominant factor, the 
second arrangement would be the more sensitive. In 
the firs_t arrang~ment t.he air was irradiated by the 
ultra-vwlet wh1le the sulphur dioxide that was 
mixed with it was not irradiated. When this pro
cedure was followed no condensation nuclei were 
P.roduced for .several minutes. Those occurring at this 
tnne are behoved to be due to backward diffusion 
from the reactor volume of sulphur dioxide into the 
irradiator, duo in part to the pulsating flow of the 
condensation nuclei detector. 

In the second arrangement, the irradiation tube 
was thoroughly purged with sulphur dioxide so that 
n~ air would be irradiated. With the light off, the 
rmxture of sulphur dioxide and air did not produce 
condensation nuclei. When the irradiator was 
turned on, the condensation nuclei meter became 
saturated as soon as the irradiated sulphur dioxide 
had a chance to pass through the reactor volume to 
the detector. Due to the extreme sensitivity it was 
impossible to introduce such a small am~unt of 
irradiated gas that the detector did not become 
saturated. 

Indications are that the life-time of the irradiated 
su_lphur d.ioxide is quite long. Saturated response was 
still obtamed 30 hr. after irradiation. Evidence that 
the irradiated sulphur dioxide gas might have been 
adsorbed by the glass tubing was obtained. It was 
necessary to purge the tubing for severa.J hours before 
~here was no indi~ation of release of irradiated gas 
mto the condensatwn nuclei detector. Back diffusion 
of the irradiated gas into the lecture bottle used as a 
source of gas necessitated a change to a fresh bottle 
after a few experiments had been performed. 

The irradiator consisted of a special mercury 
vapour lamp in a quartz tube parallel to another 
quartz tube through which the air or gas sample 
cou~d pass. This allows the ozone-producing 1849 A. 
rad1at10n to reach the air in the sample tube, as well 
as passing those lines responsible for absorption in 
sulphur dioxide. 

This experiment shows that it is possible to use the 
condensation nucleus technique in making analytical 
studies of reactions in the atmosphere. It has corro
borated results made by more elaborate analysis. 

I am grateful to Mrs. J. H. Winn for technical 
assistance. 
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Rapid Analysis of Erbium by Neutron 
Activation followed by y-Ray Spectro

metry 
IT is known that when natural erbium is i1·radiated 

with neutrons, erbium-167rn (2·5 sec.) is formed1 . 

In the present work, a sample (10-3 g:m.-1 gm., 
scaled in a polyethylene capsule) is placed in the 
nuclear reactor JRR-1 for 3 sec. to be irradiated 
with neutrons at a flux of 4 X 10'0 neutrons per 
cm.'fsec. (when operated at 5-kW. level), cooled for 5 
sec., counted for 3 sec., again cooled for 2 sec. and 
counted for 3 sec. This is done by manual operation. 
T~e counting apparatus used is a 256-channel pulse 
herght analyser attached to a 2-in. thick sodium 
iodide crystal. 

In the resultant gamma spectrum the height of 
photopeak due to 0·208-MeV. gamma-ray of erbium-
167rn is measured. 

The relation between photopeak height and the 
amount of erbium has been obtained by use of 
standards which involve erbium in various amounts 
ranging from 0 ·01 to 1 mgm. 

The coefficient of variation of single analyses 
has been obtained by use of seven standard samples, 
each of which includes 156 [Lgm. of erbium. The 
coefficient estimated from seven values is I'J ·9 per 
cent, when the average photopeak height is 1HJ 
counts per channel and the average area of the peak 
is 1·9 x 103 counts. Most of the variation seems to 
originate from error in time measurement, especially 
for the beginning of irradiation. 

Results of analyses are shown in Tables l and 2. 

Table 1. RESULTS OF ANALYSES FOR SYNTHET!U S.\MPLES" MADE o~· 
RARE EARTHS 

I_ 

Amount of rare 
Sample earths except erbium 

(mgm.) 

A 0·3~ 

B 1·95 

Ct 1·95 
D 1·95 
E 1·95 

Erbium 
added 
(,ugm.) 

U4 

156 
44 
18 ·7 

8·7 

Erbium 
found 
(,ugm.) 

94 
{164 

124 
28 
19·5 

9·0 

Recovery 
(per ceut) 

101 
105 

80 
64 

104 
103 

• Rare earth elements, except erbium, were mixed in the ratio of 
natural mixtures (ref. I). 

t The ratio of erbium to other rare earths is equal to that in the 
natural mixtures. 

Table 2. RE~ULT~ OF ANALYSES ~'OR SAMPLES TO WHICH NO ERBIUM 
WAS ADDED 

- --- -~ 

Samplt• Amount of sample I Erbium found I 
--- ---~~~--)----~~-1 
A (Monazite, Malay) 4 ·57 3 ·5 x 103 

' 

B (Orthite, Kun•a) 42 4 I < 9 x 10' I 
C (Soil, dried) 290 1 < 3 8 x 101 

IJ (Vegetable, dried) 1,291 

1 

< 4 0 x 10' 
j E (Holmium oxide) H 2 < ~~<l_x 10' _j 

lt is hoped to publish a full account of this work in 
the Nippon Kagaku Zassh1:. 

I am indebted to Prof. Shoji Makishima for helpful 
suggestion, to Dr. Toshio Nakai for use of laboratory 
facilities, and to Mr. Muneo Handa for helpful 
assistance. 
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