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more. The corresponding spectral curve should b e 
flat, analogous to white noise. 

Twelve spectral estimates were obtained for each 
curve. The flat spectral curve analogous to that of 
white noise was subtracted from the observed spectral 
curve. It was assumed that each spectral estimate 
was independent of other spectral estimates in the 
same curve, and that positive and negative departures 
from the flat curve are equally likely. The twelve 
spectral estimates were divided into three groups 
corresponding to long, middle, and short periods. 
The number of records showing 0, I, 2, 3, or 4 positive 
departures within a group was noted and compared 
with the expected number (see Table I). The differ
ences between the observed and expected results are 
statistically significant. 

Table 1. NUMBER OF POSITIVE DEPARTURES FROM FLAT SPECTRAL 
CURVE 

No. of+ 
0 
1 
2 
3 
4 

I 
13 
12 
14 
11 
10 

II 
5 

13 
18 
14 
10 

III 
18 

9 
19 

9 
6 

Expected 
4 

15 
22 
15 

4 

Table I shows a tendency for all negative or all 
positive departures in group I, all positives in group 
II, and all negatives in group III. This suggests a 
maximum in the spectral curve near the boundary of 
group I and group II. The maximum corresponds to a 
periodicity in the range of 4- 9 counts. 

The experiment thus suggests that long time
intervals between successive counts tend to be 
followed by long intervals approximately 4-9 
counts later. The average time-interval between 
counts was 74 sec., so that a systematic variation in 
the arrival of extensive showers is indicated in the 
range of 5--ll min. 
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Separation Factor of Tritiated Water 
Fractional in Distillation 

A. H. PRICE has published 1 a table of values of 
vapour pressure of tritiated water. As these values 
differed greatly from our previous results, based on 
enrichment experiments of tritiated water in frac
tionating columns2,3 , it was decided to re-evaluate 
these results, taking into account our latest data of 
column operation•. 

The unit process separation factor for tritiated 
water (THO) from ordinary water (H 20), defined as 
the ratio of the concentration of tritiated water in the 
liquid phase to that in the vapour phase at equili
brium (at low concentrations), may be found from 
known concentrations at the top of a separation 
column and at the bottom of it or in the boiler. The 
general theory and detailed calculations were given 
by Dostrovsky et al.•,•. 

OCT is found from the relation : 

N n/N B = OCT exp[(KZ/L) (ocT - I)] (1) 
where OCT is the separation factor for tritiated water ; 
N n and NB are boiler and reservoir concentrations of 
a batch-operated column ; K is transfer coefficient 
for vapour-liquid interface ; Z is length of column ; 
L is flow ofliquid down the column. 

The value of ocT reported by us previously was 
l ·055 ± 0 ·002 at 260 mm. mercury•. The values 
found from later experiments are given in Table 1. 

Table l 
Column I II III 
Pressure 

(mm. mercury) 260 260 760 
Unit separation 

factor aT 1 ·053 ± 0 ·002 1 ·051 ± 0 ·002 l ·036 ± 0 ·001 

These values are considerably smaller than the value 
of l ·13 found by Price'. 

It should be pointed out that for both pressures 
the ratio (ocT -1)/(ocn -1) is l ·37 ± 0·02. 

The main source of error in our results is ascribed 
to the error in estimate of the values of KZ. These 
could not be measured directly and were calculated, 
using the enrichment values of tritiated oxygen in 
the same system. Inserting the known values of oc D 

into equation (I}, the KZ values were calculated for 
each fractionating column. 

The pressure in columns I and II was regulated 
by a manostat connected to a vacuum tank. The 
columns were tested for vacuum before each run. 
There was a pressure differential of 15 mm. between 
the boiler and the condenser and the average value 
was used. In column III the pressure differential was 
negligible. 

The error resulting from pressure fluctuations was 
estimated to be small compared with other factors 
mentioned. 

The tritium activity was determined in a Geiger
Muller counter measuring the activity of hydrogen 
obtained from reduction of water samples by zinc. 
This method has been found accurate to within 
± 1 per cent for the measurement of relative activity. 
Deuterium concentrations were measurerl in a mass 
spectrometer. 

The error quoted for OCT includes the above-men
tioned errors, on the assumption, however, that 
values of KZ obtained from measurements on 
deuterium are valid for the determination of tritium 
enrichment. 

Isotope Department, 
\Veizrnann Institute of Science, 

Rehovoth, Israel. 
1 Price, A. H. Nature, 181, 262 (1958). 

P. AvINUR 
A. Nm 

'Radiochemical Studies of Water Resources In Israel, Progress Report 
submitted to the Ford Foundation, Isotope Department, Weiz
mann Institute of Science, Rehovoth, I srael, July 1955. 

• Nir, A., Ph.D. thesis, Jerusalem (1957) . 
'Dostrovsky, I., Avinur, P., and Nir, A., "Liquid Scintillation G'ount

ing", 283 (Pergamon Press, 1958). 
• Dostrovsky, I., Gillis, J., Llewellyn, D.R., and Vromen, B., .J. CMm. 

Soc., ll, 517 (1952). 
• Dostrovsky, I., Gillis, J., and Llewellyn, D., Farkas Memorial Vol., 

Research Council of Israel, Special Publication, No. 1 (1952). 

Effect of Specular Reflexions on the 
Radiation Flux from a Heated Tube 

IN my communication under the above title' there 
appears an error in expression (7) for FL"· The 
expression Ahould read: 
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