
for  t h e  observation o f  the  proton reso-
nance frequency,  t h e  usual nuclear reso- 
nance technique.  T h e  primary result ob- 
tained b y  t h e m  was 

I n  v iew o f  t h e  stated uncertainties and 
the  possibility o f  di f ferences i n  t h e  in -  
ternal diamagnetic shielding i n  d i f f eren t  
samples o f  mineral oil, t h e  agreement is 
good. Because o f  t h e  limited accuracy for 
t h e  result 2gL/gp ,  t h e  value o f  gs /g ,  is 
no t  a f fec ted ,  wi th in  the  range o f  its u n -  
certainty, b y  t h e  discrepancy i n  t h e  t w o  
results. 

Conclusion 

I t  is interesting t o  examine  t h e  ratio 
0 

o f  gs /gL  obtained b y  the  sequence o f  ex-  
periments just described i n  light o f  t h e  
theoretical calculations o f  t h e  electron 
m o m e n t .  T h e  result gives unambiguous 
evidence that  t h e  electron m o m e n t  is 
anomalous and that  t h e  deviation o f  t h e  

m o m e n t  f r o m  its nominal  value is about 
up0/2n .  Karplus and Kroll ( 2 0 )  have 
calculated t o  a higher order the  radia- 
t ive correction t o  t h e  spin m o m e n t  o f  
t h e  electron. and have found  for the  spin 
g value 

T h e  result o f  the  experiment is i n  re-
markable agreement w i t h  t h e  calculation, 
especially since the  uncertainty i n  t h e  ex-  
periment is m u c h  greater t h a n  t h e  dis- 
crepancy be tween  the  experimental  and 
calculated values. T h e  agreement o f fers  
conclusive evidence o f  t h e  validitv o f  the  
calculation t o  the  order a and very strong 
support t o  t h e  validity o f  the  calcula- 
tions t o  the  order u2. T h u s  the  n e w  pro- 
cedures o f  q u a n t u m  electrodynamics- 
w h i c h  have,  perhaps, a questionable a 
priori validity-are demonstrated t o  be,  
i n  practice, valid for  t h e  interpretation 
o f  certain observed phcnomena and ,  
therefore,  useful  i n  t h e  exploration o f  
other aspects o f  the  behavior o f  matter.  

Airborne Radioactivity 

Eizo Tajima and Tadayoshi Doke 

Artificial radioactivity, i n  addit ion t o  
t h e  natural activity i n  t h e  atmosphere,  
has been  observed a f ter  atomic b o m b  
tests. O t h e r  investigations i n  this field 
m i g h t  b e  i n  progress, bu t  f e w  articles are 
available. Relat ively thorough documents 
have  been  published b y  M .  Eisenbud and 
J .  H .  Harley o n  radioactive fallout i n  
the  Uni ted  States (1, 2 ) .  T h e  present 
report describes the  results o f  measure- 
ments  o f  airborne radioactivity i n  Japan 
f r o m  16 M a r c h  t o  4 M a y  1955 ( 3 ) . W e  
could detect no t  only t h e  radon and 
thoron daughter products b u t  also arti- 
ficial radioactivity, including alpha emi t -  
ters. T h e  artificial radioactivity appears 
t o  have  t w o  o r  more  components o f  d i f -  
ferent origins. T h e  correlation o f  t h e  
daily variation w i t h  meteorological con-
ditions is shown. 

T h e  air samplers used i n  this experi- 
m e n t  were of the  same type  as the  " c o f f e e  

pot" samplcr that  was presented t o  t h e  
Japanese Science Council b y  t h e  U n i t e d  
States a t  the  Japan-United States R a -  
diobiological Conference  that  was held 
i n  the  fall o f  1954. A f a n  draws the  air 
through a N o .  41 \\'hatman filter paper 
11 centimeters i n  diameter.  T h e  filter 
efficiency for normal dust is said t o  b e  
h igh  but  i t  is no t  k n o w n  for fine dust. 
Although a m e m b r a n e  filter has a higher 
efficiency for fine dust ,  it  could no t  be 
used because the  small air flow is no t  
enough t o  cool the  f a n  motor.  

T h e  change i n  flow rate o f  t h e  air 
was checked b y  a n  anemometer  because 
clogging o f  the  filter paper m i g h t  de-
crease i t .  T h e  initial rate o f  t h e  air flow 
was 27 cubic meters pcr hour;  t h e  rate 
did n o t  change during t h e  24 hours o f  
operation. O n  a n  average, t h e  flow o f  the  
air for 24 hours o f  operation could b e  
measured as 650 cubic meters w i t h  a n  
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error o f  less t h a n  ir 10 percent. Little d i f -  
ference was observed among t h e  three 
samplers that  were used. 

T h e  efficiency o f  t h e  filter paper was 
checked at h igh  humidi ty .  A pair o f  sam- 
plers was m a d e  t o  draw t h e  air through 
chimneys tha t  were each 3 meters i n  
length and 11.5 centimeters i n  diametcr.  
O n e  o f  t h e  chimneys was furnished w i t h  
a long water-filled boat and a Nichrome 
winding.  A f t e r  4 hours' simultaneous 
operation o f  b o t h  samplers, the  natural 
radioactivity o n  the  filter paper xvas 
measured. About  7 0  milliliters o f  water 
was evaporated during the  period o f  
operation. T h e  clcaning efficiency o f  t h e  
filter paper i n  moist  air was found t o  be 
only 4 percent greater t h a n  it was for  
ordinary air. 

T h e  filter papers were ashed i n  a cru- 
cible and the  beta radioactivity o f  the  
ash was measured b y  a conventional 
Geiger-Miiller counter w i t h  a mica  ~ v i n -  
dow.  T h e  counting efficiency was esti-
mated  at 16.6 perccnt f r o m  a 75-disinte- 
gration-per-minute substandard o f  Ra-E.  
T h e  activity o f  all samples was meas-
ured once a day  for about 1 m o n t h  t o  get 
t h e  decay curve. A l u m i n u m  absorption 
curves o f  some samples o f  special intcr- 
est were also run.  

For alpha measurements,  a scintillation 
counter w i t h  adjustable sample-to-phos- 
phor distance was used. T h e  counting 
efficiency for alpha particles of 5.3 M e v  
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was 16.7 percent w i t h  t h e  a fore-men-
tioned R a - E  substandard, measured at 
a distance o f  8 mil l imeters f r o m  t h e  
phosphor. T h e  background was 2 counts 
per m i n u t e  and remained constant. T h e  
range o f  alpha particles was measured b y  
changing the  distance be tween  t h e  phos- 
phor and t h e  source; i t  was  also meas- 
ured w i t h  a n  integral pulse discrimina-
tor. 

Natural Radioactivity 

A f t e r  the  air sampler had been  oper- 
ated for  a f e w  hours, natural radioactiv- 
i t y  was detected.  From t h e  decay curve, 
its apparent ha l f - l i f e  was about 40 m i n -
utes, w h i c h  shows that  t h e  activity was 
due  t o  radon daughter products. T h e r e  
were occasional slight changes i n  the  de-  
cay curve; these were considered t o  b e  
caused b y  a change i n  the  concentration 
o f  t h e  daughter products i n  t h e  atmos- 
phere ( 4 ) .  

W h e n  t h e  sampling t i m e  was extended 
t o  more  t h a n  3 hours, t h e  intensity o f  t h e  
activity reached saturation. O n  t h e  basis 
o f  the  saturation value and t h e  flow rate 

o f  t h e  sampler,  t h e  radon daughter prod- 
ucts  i n  t h e  air were estimated t o  b e  o f  
t h e  order 10113 curies per liter, assuming 
that  they  were i n  equil ibrium ( 5 ) . T h e  
concentration o f  t h e  radon daughter 
products was larger at night  t h a n  it was 
i n  t h e  day t ime  because o f  temperature 
inversion ( 6 ) .  

A f t e r  continuous operation o f  t h e  air 
sampler for 24 hours, activity w i t h  a 
ha l f - l i f e  o f  10 t o  12 ( T h B= 10.6 hours)  
hours appeared i n  every case. T h e  ratio 
o f  alpha- t o  beta-disintegration rates was 
about 0.5, which  is compatible w i t h  t h e  
activity owing t o  thoron daughter prod- 
ucts ( 7 ) .  

Artificial Radioactivity 

Daily variations i n  intensity as well as 
ha l f - l i f e  were observed for t h e  residual 
activity. Figure 1 shows t h e  daily change 
i n  intensity. T h e  date is plotted o n  t h e  
abscissa and t h e  activity at 7 2  hours a f ter  
sampling is plotted o n  the  ordinate. T h i s  
was enough t i m e  t o  insure tha t  t h e  natu-  
ral radioactivity had  died out .  T h e  meas- 
urements covered t h e  period f r o m  16 

Fig. 1 .  Daily changes o f  radioactivity o f  fission products, average temperature, and rain- 
fall at 'Tokyo. 

20 40 60 80 IOU 

Fig. 2 .  Log-log plots o f  the radioactivities. 

M a r c h  t o  31 M a y ;  m a n y  m a x i m a  were 
observed during this t ime .  T h e  error o f  
the  measurement was at mos t  20 percent 
except  i n  a f e w  cases tha t  had  a larger 
error because o f  instrument trouble. 
T h e s e  cases are represented b y  hatched 
marks  i n  Fig. 1. O n  31 March,  a simul-  
taneous sampling was m a d e  at Ichikawa, 
w h i c h  is 20 kilometers f r o m  T o k y o ,  and 
t h e  result was wi th in  t h e  experimental  
error o f  t h e  sampling at our university. 
A lmos t  all t h e  s a m ~ l e s  followed almost 
t h e  same decay curve o f  a long hal f - l i f e  
(about  25 d a y s ); the  f e w  exceptions were 
cases i n  w h i c h  appreciable decrease i n  
activity has no t  yet been  observed. 

T h i s  activity m a y  b e  attributed t o  arti- 
ficial radioactivity and not  t o  naturally 
existing isotopes i n  the  soil that  m i g h t  b e  
concentrated o n  the  filter paper. T h e r e  
are n o  natural radioisotopes whose h a l f -  
l i f e  would  fit t h e  decay curve and which  
have the  h igh  specific beta activity tha t  
was found  i n  t h e  samnles. There fore .  t h e  
nondecaying activity could b e  considered 
as aged fission products, and the  decay- 
ing activity (25 days)  could b e  consid- 
ered as fresh fission products or a m i x -
ture o f  the  two.  

T h e  a l u m i n u m  absorption curve o f  the  
beta activity o f  12 April measured 1 
week  a f ter  sampling gave three compo-  
nents  whose half-thicknesses were 2, 43, 
and 112 mill igram per square centimeter 
o f  a l u m i n u m ,  while the  analysis o f  t h e  
sample o f  3 April at 5 weeks a f ter  sam- 
pling gave t w o  components o f  half- thick-  
nesses '7 and 140 milligrams per square 
centimeter o f  a l u m i n u m .  All t h e  samples 
seem t o  belong t o  one o f  these t w o  types,  
as shown i n  T a b l e  1. T h e  three compo-  
nent  samples o f  the  12 April measure-
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ment were of shorter half-life than the 
two component samples of the 3 April 
measurement. 

Let us assume the intensity of the ac- 
tivity follotvs the well-known relation-
ship 

where I is the intensity, A is the con-
stant, and t is the time that has passed 
since nuclear fission took place ( 8 ) .The 
date of the detonation can be determined 
by plotting the points on a log-log graph, 
taking an appropriate t so that a straight 
line of slope --I may be drawn. 
However, in every case in the present ex- 
periment, the latter points deviated from 
a straight line as shown in Fig. 2 if the 
earlier points were aligned. This would 
imply that the gross activity is composed 
of two, or more than two, components 
of different origins. The date determined 
thus is the earliest possible date of the 
latest detonation, and the dates of de- 
tonations are tabulated in Table 1 with 
this meaning. 

Alpha activity was measured on 2 May 
1955 by the scintillation counter and Is 
shown in Table 1. There is very little 
possibility that the alpha activity should 
be attributed to radon or thoron daughter 
products or to natural uranium from the 
soil that might have been collected on 

Table 1. Results of the measurement of airborne radioactivity. 

Alpha Energy of beta rays 
Date of Beta activity Estimated 

sampling activity on 2 May Half- date of 
(1955) (count/min) (count/ Date thickness detonation 

30 min) (mg/cm2) (1955) 

19 March 1 March 
20 March 1 March 
31 March 2 April Before 

1 January 
3 April 7 May 7 March 
5 April 
8 April 12 and 29 

March 
12 April April 29 March 
13 April May 29 March 
14 April May 
15 April May Before 

1 January 
19 April 
24 April 23 May 7 March 
17 May 29 June 15 April 
22 May 28 June 25 April 

the filter paper. Daughter products are 
excluded because the measurement was 
made as long as a month after the Sam- 
pling, and uranium is excluded by the 
fact that the uranium concentration in 
the soil would have to be from 0.01 to 
0.1 percent. This was verified by a meas- 

urement that showed no alpha activity 
in 40 milligrams of soil, which was twice 
as much as the average ash content of 
our samples. 

Although it was difficult to determine 
the cleaning efficiency of the Whatman 
No. 41 filter paper for radioactive dust, 
it seemed reasonable to assume that the 
efficiency is, on the average, 40 percent 
for normal dust and 10 percent for the 
small dust (5). Then thc concentration 
of the radioactive dust of the fission prod- 
ucts in the air could be calculated as 
3 x lO-I5 - 1.2 x 10-l4 curies per liter on 
12 April; this is comparable to the con- 
centration of natural radioactivity of the 
atmosphere ( I) . 

As mentioned in a previous paragraph, 
two kinds of aluminum absorption curves 
and two kinds of decay curves were ob- 
served. They have a tendency to corre-
spond-that is, the beta act i~i ty that 
showed three components by absorption 
tended to decay faster than samples that 
showed two components. Moreover, when 
transition of the apparent half-life from 
the shorter to the longer period took 
place, a transition in the beta-ray ener-
gies could also be observed, although 
there \vas some uncertainty in this obser- 
vation. This is one argument that the ac- 
tivity might have two or more compo-
nents of different origins. 

There were many cases in which the 
detonations could be considered to have 
taken place about 10 days before sam-
pling. These detonations might have 
been the series of tests in Nevada that 
started on 18 February and ended 15 

213 

Fig. 3. Trajectories of high atmospheric pressure on the day when the peak of activity 
appeared. Dates as follows: 1, 19 March; 2, 2 2  March; 3, 27 March; 4, 31 March; 5, 2 
April ; 6, 12 April ; 7, 2 1 April ; 8, 24 April ; 9, 27 April ; 10, 30 April ; 11, 3 May ; 12, 9 
May; 13, 17 May; 14, 20 May; 15, 22 May; 16, 28 May. 
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May 1955. I t  is pnssible for the activity 
to travel from Nevada across the Atlan- 
tic Ocean to Tokyo in about 10 days if 
the dust is carried by the jet stream with 
a speed of about 55 to 70 kilometers per 
hour. 

The meteorological phenomena that 
might have a correlation with the daily 
change of the activity of the fission prod- 
ucts are shown in Fig. 1 and Fig. 3. 
Although the reason is not clear, the 
avcrnge temperature seems to show a 
good correlation during April, but not in 
RIay. Rainfall might be expected to clean 
up the radioactive dust in the air; how- 
ever, it shows only a slight correlation, 

which implies that rainfall does not com- 
pletely clean up the contaminated air. 
The location of high pressure areas 
shows better correlation insofar as our 
present observation is concerned. Figure 
3 sholvs the trajectories of high atmos- 
pheric pressure centers during the period 
studied. I\'hen the activity shows a maxi- 
mum on the curve in Fig. 1, the trajec- 
tories passed through the neighborhood 
of Japan. On the other hand, whzn the 
activity \vas at  a minimum, the trajec- 
tories diverged away from Japan \vithout 
exception. The radioactive dust might 
have been carried by the jet stream 7 to 
10 kilometers above the ground, and the 

We L. Bryan, Scientist, 

Philosopher, Educator 


On 8 July 1892, Clark University was 
the scene of an important scientific event. 
On  that date the American Psychological 
Association was founded. Of the 31 orizi- u 


nal members of this new organization, 
not all were professional psychologists; 
among them were several psychiatrists 
and a number of philosophers. Even those 
who could technically be called psycholo- 
gists were not far removed from theolog- 
ical, philosophic, and academic-adminis- 
tration interests. 

Yet this organization signalizes for 
American psychology the establishment 
and growth of the laboratory tradition. 
This institutionalizing of experimental 
study has proved to be a powerful factor 
in the evolution of psychology toward a 
high peak of proficiency and perform- 
ance within the great family of sciences. 
Since the scientific enterprise is above 
all a persistent search for the nature of 
things, it may well be, and often is, car- 
ried out under widely different auspices. 
An organization, therefore, that fostered 
an accumulation of facts and techniques 
could no; fail to produce a beneficial 
impact upon science in general. 

Il'illiam Lowe Eryan was an effective 
participant both in the establishment of 
the American Psychological Association 
and in the direct development of scien- 

tlfic psychology. He was a charter mem- 
ber of thls association and in 1903 was its 
plcsiderrt. Eut this is only a symbol of his 
psychological interests. His more inti-
mate concern for psychology is to be 
found in his unique currlculunz uitac. 

When psychology was first bcing de- 
veloped as a scicnce in Germany, Dr. 
Bryan was among the early American 
~tudents to study there. Latcr he bccame 
a pioneer in the experimental investiga- 
tion of the development of voluntary 
motor ability and the learning processes 
that are involved in attaining skill in 
telegraphic trans~nission and reception. 
In connection with his rescarchzs on tcle- 
graphic language he worked out some of 
the earliest learning curves, which still 
find a large place in textbook literature. 
Dr. Brvan's investigations bccame a 
model for a number of human-learning 
czpc2riments. Even after retiring, at an 
advanced age, from his prolonged and 
s~~ccrssfuladministrative duties, he re-
sumed work on the psychology of learn- 
ing a life occupation and published a 
monograph on this subject as recently 
as 1941. 

In addition to his own studies, Dr. 
Eryan, throughout his long life, actively 
supported psychology, as well as other 
scientific work. As founder of the psy- 

dust might have fallen to the ground 
along the trajectories of high atmospheric 
pressure. 
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chological laboratory at Indiana Univcr- 
aity, as head of the philosophy and psy- 
chology department, and later as presi- 
dent of Indiana University, he constantly 
demonstrated his eagerness to promote 
psychological research, both morally and 
financially. 

Dr. Eryan, however, was by no means 
narrow in his interests. For example, he 
ncvcr rclinquished his study of philoso-
phy and published several volumes on 
Plato in collaboration with his wife, 
Charlotte Lowe Bryan. We also found 
time to add the promotion of education 
on a national scope to his program of 
university, local community, and state 
activities. For many years he acted as a 
trustee of the Carnegie Foundation for 
the Advancement of Teaching. 

As an administrator, Dr. Bryan was a 
living refutation of the frequently made 
statement that to become an administra- 
tor is to withdraw personally from sci- 
ence and scholarship. What he was un- 
able himself to pcrforrn he compensated 
for by making it possible for his col-
leagues to achieve. He accomplished this, 
not only by personal encouragement and 
monetary aid, but by defending scientists 
and scholars from the attacks launched 
by vociferous bigots who presumed to 
dictate that their form of orthodoxy 
should be taught in institutions of higher 
learning. 

If the esteem a man commands in his 
community is any measure of greatness, 
Dr. Bryan achieved that distinction. Ey 
his gentle and frank manner, by his loy- 
alty to his principles, his duties and his 
vocation, and by his valued public ora- 
tions, William Lowe Bryan endeared 
himyelf deeply to many p?ople. His death 
at the ac?;e of 95 is felt as a personal loss 
by a host of friends and admirers. 
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