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Figure 1. Building in Nagasaki
damaged by blast. Photograph
was taken in December, 1946.

Figure 2. Ruins of a shrine in
Nagasaki near the hypocenter.
Photograph was taken in
December, 1946.

Figure 3. Ruins of Nagasaki
r
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Medical School. Photograph

was taken in December, 1946.
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Figure 13. Relationship between maximum overpressure and initial nuclear
radiation for surface burst at sea~-level ambient pressure (Reference 4).

and, indeed, if I could have located anyone who knew how to do this
well, I would have hired him a long time ago to educate our staff

and to help in giving more precision to casualty estimations. Just
think about this a little while, because this is one of the key problems
in understanding nuclear effects.

AYRES: One difference I think should be mentioned, for the sake
of the record, between the Nagasaki and Hiroshima cases and hypo-
thetical nuclear war is that in the Nagasaki-Hiroshima cases, the
bombs were really unexpected. People were doing pretty much what
they would normally have been doing.

WARREN: No. There was an air alert and the people went in the
shelters and then a lot of them came out.

LIFTON: There was an all-clear.

AYRES: There was only one plane.
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Figure 14. Spark shadowgraph (1.5-usec exposure) of shelter model ma
after blaost wve front entered the square agperture of mode
front has advanced to the middle of the second doorway where it has
moved info the second room around the dcor fra Several sizes of

st doorway and a large vortex is forming

ot no. 2 (see Figure 15)

tur t I
A I g €
s alrea ¢ ' \ t
ront }
t Y X t ¢
AnG pass % the D ¢
1 NC ( ¢ 19} ¢ ¢
enters the
tr nes t
tra ng
severa A















74 DASA 2019-1













YASA 2019-1















































































DASA 2019-1

L g o < i

* g e {h e !% "‘: u PR S X ,“y&
BBl 1RO FORIR awxéi%g AW ONBPORRE T BT PR
PR ¢ »auzm BOR DMEAPATATR Ry TR T 2 B

B BT R

B S, RELZat o s S
g% L NP BRI

SV ﬁ.iw.,»uu TR T8 R &n 2 SR GOl
%};usgy.s A W W i DR o

zﬁﬁ,.m Lt D .M. wm%}d. : %c B-rits

g ‘ , - RGBS IR RN TN

m%..ﬂ . wit %%rxﬁ?gwx&uu PR E L
assmeszaana sy L KRG

3 M ,u;uiamm.a WEOHN

Sxll

wi  RRIEEAERRS

AENE .w.. w 3

3 %ﬁrﬁm ) IS

o &

s - 4,89130.“ m s, ? w%«...tv i ixg?“#uM“MuJﬂ“

BN O Sor o

M

&

B WA SV

PROZ R e

Figure 22. Front page of Tokyo newspaper published 8 August 1945,
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Japanese houses would have been extraordinarily difficult,

Everybody has talked about flattened Japanese houses. I thought
that 1 should show a picture of one that was still standing (Figure 26).
This one was built in Nevada in 1957 for our initial studies of shielding
by Japanese houses; you can see the typical construction, imported
tile, the mud-oyster-shell-bamboo construction on a wood frame.

Figure 26. Typical Jupanese house.

7y

In Figure 27 you see an array of Japanese houses, These were
used in the 1958 Hardtack experiments (References 35 and 65). We
found that the typical Japanese construction was too expensive to
permit our doing a good experiment with them, and they were very
friable, about 2-psi overpressure and they were destroyed. So
experiments were conducted in the laboratory using all of the domestic
materials that were available in sheet form to determine the relative
neutron and gamma-ray attenuation factors. We found that cement-
asbestos board, a commercial product that goes up in sheets, had
precisely the same shielding characteristics as the Japanese
materials and, more fortuitously still, the material could be used for
both roof and walls; only slightly different thicknesses were required.
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Figure 27. Field array of radiation anclogs of Jopanese houses.

Those rows of ''cans' in the background the collimators used
for studying the angular distribution of the r tion.
Figure 28 is a cutaw view of the collimator in which the de-

The collimator assemtl

tectors are inserte

variety of directions to determine the
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from each direction, The

or ga rays,
s¢ exty cous
the lead. 16 5¢
are ""hard' or energetic gamma s and are ¢ cult to ¢ ate. Con-
sequently, the water tank was used to protect the lead atte in
order to make a good collimator.
Figure 29 is the result of the surements

inside the collimators, ice
that these values were determined at a distance of 1, 00( is.
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Figure 31.
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Figure 41. Diagram of U-235 weapon as imagined by Japanese artist. Picture
from an unidentified popular Japanese magazine.

The breaki a chromosome, icl require more than
one area to be hit in the same region, is fore something which
is much more effi neutrons. As to the instantaneous

dose rate, if this spersed ionizations will be

effective than if

less difference.

the hits be close together in time as well as in space; otherwis

lesions may have time to heal. An extreme case of the large, dense
track is that of heavy cosmic ray particles at a les, where

mice with pigmented hair develop vis

a large area of hair follicl

























































































































































































































































































































































































































































































































































































































































































































































