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An sttempt was made t0 collect dust from the etanic-bhomb explosions =t
Trinity and Hiroshima by using a fllter carried at high sltitudes in an sir-
plare., The presence of the Zission products wes detected by measuring their
activity with = Geilger counter, In accordence with the meteorological pre-
dictions, some activity was found om flights mede along the Pacific coast August 10

and 113 while the flights of August 12, 13, and 15 collected no activity.

S ey et e vy s o0 T

——— .

R e s

- - UNCLASSITIED

APPROVED FOR PUBLT C RELEASE"*




APPROVED FOR PUBLI C RELEASE

Srpipn s

M

DETECTION OF NUCIEAR-EXPLOSION DUST IN THE ATNCSPHERE

It was suggested by J. iagse ard 4, Turkeviteh that radicactive fission
products from the July 16 nuclear explosion at Trinity might be detsctidle after
hzvipg been blown around the world by the prevailing west-to-east high-altitude
winds, By the time the test 0 be described was carried out the sctive dust
from the Trinity shot was expected between Bakersfield and Prince Rupert, British
Columbia, 24 to 30 days after the shot. After August 10 +the fission product
activity detected should have beexr due to the bomb dropped cn Hiroshima, We
were advised by J., Hubbard that the dust from the bomb dropped on Nagaseki was
dispersed becuzuse of locsl weather conditions ami that it probably would not
be brought over the North smerican contisent,

The countipng rate due to fission products from the ztomic bomb in a Geigér
counter simply immersed in air would be far too small to observe sftexr the active
air had crossed the ocean unloss the clowd from the shot held together much mope
than was expected. The technigue suggested was to filter large volumes of the
upper atmosphera and count the activity in the filter. The stams of active ma-
terial remaining at high sititudes after crossing the Pacific Ocean should havs
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 activity., A more
convenient filtern rarticularly in view of the time and facilities required for
extracting and concentrating the activity from a standerd airplans filter, was
designed by C. Runyar and K.T. Bainbridge. This filter had been tested previously,
was easy t¢ instsll and remove, and any activity collected could be counted soon

after a £light so that whether active eir had been traversed could be determined

before the next rlighto

This filter comsisted of = piece .o.&: gbft.p%r%p.ssmgg\l Eggﬁ? ? ound the

inside of & cylinder of perforated skieil m%ms long and inches in
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dlameter, To hold the paper in place it was placed between two layers of copper
screen wire before being fitted imto the irom cylinder. The ends of the eylinder
had brass disks clamped over them, This device was supported by two wooien .
cross bars in the forwxard bomb-bay of a B-29 airplane, The air to be filtered
came in through a scoop mounted above the hamb~bay and was led down to the

filtér through a section of six-inch-diameter pipe. This temminated at the
center of one of the brass end-disks of the filter. The installatién and flight
facilitles were provided by the 2md Air Force, U.S, army.

Aftor a flight the paper was removed from the cylinder, folded several
times, and wrapped around a tube the seme size as g standerd thin-wazlled aluminum
Gsiger counter. Fram this tube the paper could easily be slippeda oato the Geiger
covnter fube within the usual lesd shield,

After each of the flights a large part of the activity died out qith an
initial half-life short compared with the time sinece the Hiroshima shot. An
initial half-life of about 30 minutes was observed in the one case when the
filter was tamken out and counted as quickly as possible; i.8., 25 minutes after
landing, This suggests that thi; sctivity was due to the radon disintegration
products RaB (beta of 0,65 Mev, 26.8 wminutes) and its daughter RaC (beta of
5,15 Mev, 19.7 minutes). Though the sensitivity of the counting arrangement is
wuch greater for ReC, the half-life observed 2% minutes after an effecfively
infinite exposure (five hours) would be dominated by the 26.8-minute pericd,

The initial counting rate was 450 counts per minute in the case mentioned above.
That all the observed counts were Que to beta activity was checked by placing =
lead tube 1/32 inech thick betwsen the paper and the Gesiger counter. This cut
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the counting rate to the normel beckground rate of the counters

filter paper which had not been in the filter showed no activity at éllo
an order of megnitude estimate of the solia angle subtended by the counter
when the paper was in counting position and of +the self-absorption of- the paper
indicates that the observed couunting rates-should bve multiplied by 100 to get
the toval activity in the paper, Using this fzctor and expecting the radonm actle
vity in the air to be 10717 cupies per cubic contimster, the efficiency of the
filter for radon products appears to be around 20%, This was estimated for a
flight at 250 miles per hour =nd a scoop of ten square inches cross section.
This is a lower limit based or the assumption that all the volume aswept out by
the crOSSaéection of the scoop Passes through the filter; i.e., that the
impedance of scoop, pipe, and filter is megligible., Thet the efficiency of this
filter was fairly high was shown experimentally by placing a second laye; of
fiiter paper ouiside of the first for one flight and finding that'this outer layer
bad only about ome-third the sctivity of the imner lsyer of paper.
In addivion to this short balf-life activity thers was some long half-life
activity on the filters from the early flighis., Below i3 a table of the times

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

No, Time of Flight Route Altitude  Residual counting
. rate 16 days after
Hiroshima bomb, in

counts per minute

1, Aug. 10 W47 to Bakersfield 50,000 To 85
2, Aug, 11 W47 t0 Bakersfield :
to Seattle 30,000 f£t. 35
3, Aug. 12 Seattle to Alaska 15,000 end
am‘l mtv.rn... soe 2o 2H 000 £t»
4o aug. 15 Satihefip Alntlel.d 15,000 anﬂ CMSSIF!E!}
and return vee o o 25,000 £t.
5, Augs 15 F;’»eit a.w.wéf’f . 15,000 £t 7 ‘
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The counting rates are arbitrarily given at 16 days after the Hiro-
shima bomb so that the short bslf-1ife activiiy mentioned above would have had
time t0 decay from the last flight. The low counting rates from the last thfee .
£lights ure probebly not significant since they are so0 small compsred with the
natural background of the Geiger counter (50 to 60 counts per minute).

It is considered umnlikely that anything except 8-day iocdipe and S-fiay
zenon could cupe fram Hanford, and the observed half-life is approximately 40 days
or more., JIa additiop thers vias no correlation betweon where the flights were made
with respect to Hanford and the activity on the filiter papars., This is shown
on the map.

If wo assumo the seme efficiency of filtering for the fission products
as was computed abovs for radon disintegration proiucts and teke the observed long
half-1ife activity to have been uniformly collected over the flights om which

Jdt was obtained, the fission products from one bomb, when uniformly distribufea

at this concentration, would occupy over 1019 cubic feet; for example, a volume

‘2,000 miles square by 4 miles deep.

In eddition to the tests made on the filter paper mentioned sbove, several
efforts were made to detect the activity both on the péper filtex snd on the
regular airplane engine £ilters with a poriable Cesiger counter (mcdel T) devel-
oped by Richard Watts., Although the minimum detectible ionization with this
instruzent was roughly equivalent o 100 counts por minuts there was never any
indication of activity on the fllters. This was probebly dﬁe $0 the poor solid
angle subtended by the counter because of the large dimensions of the filters and

to the sbsorption of ths beta particles in the meterial of the filters. The use

of this porteble meter doeg -qob-:aaem e vo gractical for mﬁﬁ &gkmgﬂﬂsitiea»

but we did £ind that it wou.ea wrs iy Bateotsihe beta activity which we fourda to

aors from the concrete and -ggmel-a‘t .Bods.'!z'-..eld in Sedfirtiws- . —
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it seems reasonable that {the activity observed is due to the Tiagic
products from Hiroshima., It was predicted from meteorologicul considerations
that this active material produced on the evening of August 5 {our time) would
reach the west coast about August 9, and would have passed inland after August 11,
This test was not étarted soon enough to record the first arrival of the active
materiel, but the fact that we &id not find much long haif-life material on the
Tlights of August 12, 13, and 16 seems to agree with the latter part of the
prediction. It is possible that the activity remained loager in the ragior south
of Seattle since the flights of August 12 and 13 were mede to the north, bdut at
that time Hubbard thought that the greatest concentration of meterial would be
to the mnorth.

From the apparent efficiency with which this type of eir filter operated
it would seem to be a practical means of detecting an atcmic bomb explosion
almost anyﬁhere with proper meteorological conmiitions, If future tests of the
Trinity type are to be'madeo much more informationr could be obtained concerming
the type of material picked up by operating closer to the sbot than was possible

in this case.
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