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the atomic-bomb oxplosioRs at

at high altitudes in an tiir-

Ax attempt was made to collect dust frcm

Trinity and Hiroshima by using a ftlter carried

plane. TM pres6nce of the f’ksIOR products was detected by measuring their

activity with s Geigex cOun%r, In accoxdence with the meteorological pre-

dictlonsO some activity was found on flights made along the Pacific coast August 10

and U; while the flights d August 120 13P and M collected no activi~yo
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DETECTION OF NUCLEAR-EXPLOSIONDUST IN TIM ATMC13PHERH

It was suggested by Jo !Mgee and .& Twkevitch that radiiactive fission

products fzcm the July 16 nuclear eisplcJsionat Trinity might be detectable after

kving been blown aroumi the world by the prevailing we~t-to.east high-altitude

winds= .By the time the test to be described wQs carried out the active dust

frcxnthe Trinity shot was expected between Bakersfield and Prince Ru.p9rtoBritish

Goh,mbiao 24 to 30 days after the shot. After August 10 the fission product

activity detected should have been due to the bmb dropped on Hiroshima. We

were advised by So Flubbardthat the dust il?cmthe bomb dropped on Nagasaki was

dispersed because of 100al weather conditions aui that it probably would not

be brought over the North American conti~ent~

The counting rate due to fission products from the atomic bomb ig.a Geiger

counter simply immersed in air would be far too small to observe e.fterthe active

air had crossed the ocean unless the cloud from the shot held together much mo&re

than was expected. The technique suggested was to filter large volumes of’the

upper atmosphere and count the activity in the filter. The atams of active rna-

teritilramaining at high altitudes after crossing the Pac$fic Ocean should have

collected on dust particles of the order of ten microns in diameter so that the

air intake filter of an airplane might pick up some of the activityo A mOI?O

convenient filterO particularly in view of the time and facilities required for

extracting and concentrating the activity frcm a stmderd airplane fi,lter~was

designed by Co Runyan and K~T~ %inbridge. This tilter had been tested proviouslyO

was easy to instell and removeO and any activity collected could be counted soon

after u flight so that whether active air had been traversed could bo determined

before the next flight. 000.●=* ● ●
●** .**.*
:

This filter consisted of a pim”~ & &x?t:p&rJ~&s ~ r
●* ●00 ●09 ●.. ,**,* 014Cl[i8~f~~eZ

inside of a cylinder of perfQrat8d-&&#9~

=-il@=s 10”’ “d
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diameter. To hold the paper in place it was placed between two layers of coppsr

screen wire before being fitted into the iron cyli.adoro The ends of the cylinder
.

had brass disks clamped over them. This device was supported by two wooden

cross bars in the forward bcmb-bay of a B-29 airplane. The air to be filtered

came in through a scoop mounted above the bc%nb.bayand was led down to the

filtsr through a soctiOn of’six-inch-diameterpipe. This termi~ated at the

center of one of’the brass end-disks of the filter. The installation and flight

facilities were provided by the ZtcdAir ForceO U.S. &?my.

Afto.ra flight the paper was removed from the cylinderb folded several

times~ ati wrapped a~ouud a tube the same ~ize as e standard thin-walled aluminum

C%iger counter. Frcm this tube the IMpar could easiiy ba slipped onto the Geiger

COU.RkC tube wi.~MxL the USU1 lead eh~eldo

Afbm? each af the flights a large part of’the activity died out with an

initial half-life short compared with thB time since the Hiroshima shot. An

initial half-life of’about 30 minutes was obssrved in the one case when the

filter was taken out and counted as quickly as possibla; i.e.O 25 minutes after

landixlgo

ptialucts

3.15 h!evO

This suggests that this activity was due to the radon disintegration

RaB (beta of 0.65 Nev0 26.8 minutes) am its daughter RaC (beta of

19.7 minutes). ‘lhou~hthe sensitivity of the counting arrangement is

much greater for RaCo tha half-life observad 25 minutes after an effectively

infinite exposure (five hours) would be dcmixzatedby the 26J3=minut@ period.

The initial counting rate was 450 counts per minute in the case mentioned above.

That all the observed counts wore due to beta activity was checked by placing a

lead tube 1/32 inch thick between the paper and the Geiger counta~, This cut
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had not been

the counting rate to the normal

filter paper TO;hich

hn order of

when the paper was

indicates that the

the to-tialaotivity

~ity in the air to

‘Nc~$$$/’”
background rate of the counter.

in the filter shcwed no activity at all.

megnitude estimate of the solid angle subtended by the counter

in counting position and of the self’-absorp~ionof-the paper

observed COUIMW rates-should be multiplied by 100 to get

in the ~aper~ Using this factor and expecting the radon acti-

be 10”17 curies per cubic centimeter ths ei’ficiencyof the
t

filter for radon products appears to be around 20%. This was esttiated f’ora

flight at 250 miles por hour end a scoop of ten square inches cross section.

This is a lower limit based on the assumption that all the volume swept out by

the cross-section of the scoop passes through the filter; i.e.O that the
6

impedance of scoop, pipo~ and filter is negligible. That tho efficiency of this

filter was fairly high was shown experimentally by placing a second layer of

filter paper outside of the first for ono flight and finding that this outer layer

had only about one-third the activity of the inner layer of paper.

In addition to this short half-life activity thera was some long half-life

activity on the filters l?romthe early fli~hts. Below is a table of the times

of the flights and the residual long half-life activity in the filter papers.

No. Time Of Fli@t Route—-.

1. Aug. 10 W47 to Bakersfield

20 Au$. 11 W47 to Bakersfield
to Seattle

3. Aug. 12 Seattle to Alaska

40

Ju=@-Q

30.000 IWO

302000 I%.

15.000 and
252000 ft.

Residual countj.n~
rate 16 days after
Hiroshima bomb, in
counts ~er minute

55

35

9

I
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The counting rates are arbitrarily given at 16 days after the IL&o.
.

shim bomb so that the short half-life ectivity mentioned above would have had

time to

flighte

natural

decay from the last flight. The low counting rates from the last three .

tireprobebly not significant since they are so small compared with the

background of the Geiger counter (50 to 60 counts per minute).

It is considered unlikely that anything except 8-day icxiinsand 5-day

xenon could cca.efran Eanforda and the observed half-life is approximately 40 days

or Kmreo In addition there was no correlation botweon where the flights were made

with respect to Hanford and the activity on the filter paparso This is shown

on the map,,

If we assume the same efficiency Of filtering for the fission products

as was oompulmd above for radon disintegration products and take the observed long

half-life activity to have been uniformly collected over the flights on which

r

t was obtained, the fission products from on.sbomb~ when uniformly distributed

~at this concentrationswould occupy ovar @9 cubic feet; for exampleO a volumo
I
2.000 miles square by 4 miles doop~

In addition to the tests made on the filter paper mentioned shove. several

efforts were made to detect the activity both on the paper filter and on the

regular airplane engine filters with a portable Geiger counter [model T) dewel-

oped by Richati Watts.

inStrUUICntwas 3’OUghly

indication of actiwlty

angle subtended by the

Although the minimum detectable Ionizationwith this

equivalent to 100 counts per minute there was never any

on the fllters~ Thiswus probably due to the poor solid

counter because of the large dimensions of’the filters and

to the absorption Of tho beta particles in the material of the filters. The us%

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



● e ● *9 ●

●o* : ●°0 ● .
● ** ●

● ***:. ●

● *.
:** :00 go. :.. ● . ●

.. .*. ● **●:e :** :..
● ::0 “::::G● .*.*
9 :.*

● ● ** ● ●:.; qg ‘e

It seems reasonable that the activity observed is due to the ~issio

products from Hiroshima. It was predicted frcm meteorologictilco~iderations

that this active material produced on the evening 0$!August 5 (Our time) would

reach tho west coast about August 90 and would have passed id.and after August 110

‘Ma test was not started soOn enough to record the first arrival of the active

materia10 but the fact that we did not find much long half--lifematerial on the

I?lightsof’August 120 130 and 15 seems to agree with the latter part of the

prediction. It is possible that the activity remained longer in the ragion south

of Seattle since the flights of August 12 and X3 were made tO the northO but at

that time Hubbard

tO the north.

thought that the greatest concentration of material would be

From We apparent efficiency with which tMs ‘typsof air filter operated

it would seem to be a practical moans of detecting an atcmic bomb explosion

almost anywhere with proper meteorological Conditions If fU’tUrOtests Of the

Trinity type are to be nade~ much

the type of material picked up by

in this case.

more information could be obtained concerning

operating closer to the shot than was possible
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