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ABSTRACT

tho radiation hazards accompenying the experiment described in

1L6-125 have besn studied and the necessary precautions have been proposed.
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HADIAYTON HAZARDS GONNECTED WITH THE CONTROLLED HYDRIDE EXPLOSION

“'e nssume that en explosion releasing 4 x 104k orgs (10 kg THI equiva-
lent) takes pleca in a closed steel chambor having 3" walle (14-125). The actunl
nmbo will probably have thicker walls; thus, the estimetes given here on the
iadiation hazards represent an upper limit for the assumed explosion. QOa the
basis of 160 Mev per fission, this means 1.5 x 1018 fissions invoiving 3= 1018

oountrons.

4, Heutron Hezards

it hag beon estimated that 1/3 of the neutrons involved im the reaction
will escaps with low energies from the sotive material to the inner wall of the
nontainer. Of these, about 60% will be thermalized teo C.25 volte and the remain-
ing LOZ will be distributed as 1/172 above 0,25 volts. An additions) 5% of tho
neutrong will eascape with high ensrgies.

gome of these neutrons will be absorbed in the iroan wall of the con-

tminer. We take for tho pertinent eross sections of iron

. {Fe) at 0,25 volts (“"thermals") = 10 barns = 6 (Fe) for spithorma’s
o, (Pe) at 0.25 volts {"thermals") = 0.63 buxna

Mean &y (Fe) for epithermals = 0.32 barns (assuming vy ~ 1/v)

{isine T“hess values ons oaloulsatos that a totmnl of 2 x 1017 thermal and epithermal
nsuvrons and 1.5 x 1037 fast neutrons escape from Dumbo. From report LAMS-4O the

2
doso due te O neutrons at R meters is D = 2 x 1019 O,o"(R/ 600) roentgenn if

P is large compared to 600. This gives values of 4.3 x 10°? and 1.0 x 3.0"6

veearens at 4 and 2 km respestively. Compared with these hazards the effecis of
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R = LS

veiaved neutrons and irduced activities in the air and ground ars negligible.

e g mray Hazards

“ne amount of 'f-r&y oenigsion at the time of the burst and for the
naxt iew AACONAS 18 very uncertain. We assume one hard Jeray per neutron in
iam ¥ esion process. We alao assums one J-ray per fission from the fission
produots having a half-1ife less than 1 sec, following report CC=1128, A-1616,
Pe 7. From Fig. 9 of that report it is setimated that there are 0.4 7- =rays
por fission in the time from 1 sac to 1 min, Thus we take the total numbor of
o ~ravs emitted per fission during the first minute to be L. This is epproxi-
mately equai to the total radiation from the fisalon products for a week foilow-
ing The Lirst mimute.

We assume the number of disintegrations per sea {rom the fission pro-
aucts, at & time © sec after F fissions, is 0.5 F/t (vee LAMS=4);). 7This
raiation is supposed o hold from a few seconds to many days. Ve assume that
2%, of these disintegrations give rise to hard J~rays (~ 2 Mev) 20% to softer
o =reya (~ 0.8 Mev), and the remainder te very soft 7 ~rays which will not pene-
Tyma the walils of the container.

Hegplecting air absorption; the dose at R meters is teken to be
{R.5 & 10”'2")/R2 roentgens per sec per Curie. The 3" steel wall transmits %2.7%
3 Wke 2 Mev. F-rays and 2.5% of the 0.8 Mev F-rays. (Chicago Hendbook, XI.D,
2, ¥igs 3). For 1.5 x 10°8 fissions these values give a dose of (58/tR°) roantgens
wex suc. The integrated dosage from time ¢; to time T, secs after the explo-
SRN S Y (%/Re)ze n(tg/tl). Table I, part A, givoes the dose from radistion of
Jxasion produots at various distances in resntgens received in 1 hour following

wuns T atCer the explosion. Fart B shows the integrated dose up to time T
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ipsluding the radiation during the first minute estimated on the assuvmtions

aven et the bsgioning of this section.

’I\.v

TABLE I

Pose at Distance R from Dumbo.

ITIER B A TS0 2 re

~ A B

\\\ Roantgens in 1 hour rollowing. Timo T Reoentgers up to Time T _
7 'KQt m Zom 100m 1m 30m 100m
A min. 2,0 0.26 2 x 1072 600 0,67 0.06
1 hr. L0 0.0L )y x 1077 8Lo 0493 0.08
E hr. 10.6 0.011 1 x10°3 930 1.0 0,09
30 hr. 5.5 6 x 1073 6 x 107k g70 | 1. 0.1

1 day 2.3 2 x 1077 1020 1.1 0.1

5 days 0.5 6 x 1074 1200 | 1.2 0.1
10 doys 0.2l 2 x 1074 1170 | 1.3 0.1

e Zrorective Wall and Working Distances

There are five questions to bs considered regarding safety of per-

sounel and equipment.
1) Effeot of radiation on perasonnel required to approach the pacges
scon after firing.
L Blast in case the brake does not hold.
Effect of radiation on persomnnel at observation post,

is) Effect of radiation on photographic film in recording devices.

5) Removal of strongly active material to emraﬁ@é{fx ?s CEF'
° .:. '

m
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3% in order for a men to approach the gadget safely within a few
minntas affer the explosion & protective wall is required. From Chicezo Hand-
boox XI, P, 1, Fig. 3, a wvall of either L.5" of lead or 22" copvorsets will reduce
the Je-ray activity by a factor of L00O. This will wake it safe for a man to —
P05 an hour behind the wall.

2,5) If personnel are to be safe from blast if the brake does not hold.
i hes been estimated that they should be 2 km from the gadget. It appeare that
+he offect of neutrons and 7=ruya (considering air absorption) at 2 km is negli-
givle.

L) A working distance of 30 m from the gadget to resording instrumentis
#<oma reasonable. Since a few hundredths of a roentgen appreciably blackens fas®
£idm, it is recommended that the recording oguipment have protection in addition
tn that mentioned above. This is especially true since the photographic effect of
%he high neutrom level is rot known. A covered pit with 2? concrete walls is
suggosted to house the 1nntrm'nents. Such a pit would protect personnel from the
vadietion expeoted from a 10 kg TNT equivalent explosion. Since the effect of
invernal radiation on proamplifiers, etc., is not woll known, it may bo necessary
%o add extra shiclding for these items.

5) The answer to question (5) depends on time and method of handling
the setive matorial. For instance, if one day after the explosion the solution
it Gumped inte a eontainer shieided by 3.5" of lead, the dose received by an

opsrator one moter avay from the active materiel would be approximately 0.2

raantmens per hour,
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