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spaffs of the Hippon tlge Sha
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It bas becume known {rom studles that when plants
sre exposed to & large dosy of penetrating rays
(neutrons, gemsarsys and ) wpuya) == Therle 18 a
decrease in the percentage of germination and a
potable retardation in thelr growth. Verious
anonaliss are also esuged in the sxternal morph-
ology of plants grown Ircm rape seads. Cell dive
isicns behave abnorsslly.
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DAMAGE IN GENERAL ON HTROSHIMA
( ENGINEERING AND CONSTIUCTION ASPECTS)

(ll!!!!l!&)
(1) From the beginning of 1945, the whole of Japen was within

the bombing range of the United Stetes Strategie Alr Ferece based

in the Meriannas. As the days and weeks went by, the bombings be-
came increasingly intensified. Not only the coastal waters, but
the inlend regions end the hind side of Japan came under the wings

of the Superfortresses.

(2) Hiroshima, a eity of 350,000 faeing the inlend sea, was the
largest eity in the Chugoku district in Western Honshu, the main
island of Japan. Here was located the army headquarters for the
Chugoku distriet. Since the time of the sino-Jepanese War of
1894-95, when the Imperial genersl Headquarters was temporarily
established, Hiroshime was an important militery bese. The port

of Ujina, Hiroshima's outport, served as a supply and transport
base throughout the war, while the neighboring towns of kure was

one of the prineipel paval bases of Japan.

(3) 1t was the 6th of August. The air-reid alarm which had been

on from the night before throughout the Chugoku district was 1iftec
for the time being. It was an unusually celm and clear morning. A
few minutes after eight o'ecloek, two superfortresses {n formation
appeared over the eity. Then a bomb came hurtling down from one of

the giant bombers.
(k) There was a blindins flash, then a deafening explosion. In
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an instent, Hireshima was a scene of unprecedented chaca.

(5) Hiroshime wes instantly transfigured. There was nothing
left but ruins, nothing standing to hinder a full view of the

city.

(6) Every type of transportation was ecmpletely wiped out.

All institutions and organizatioms, public end private, were
destryed. Their fuctions came to a complete standstill. For

soveral days little i{nformation wa= available.

(7 Over the radio from the United Stetes came the announce=
ment that the deadly weapon was the atomic bomb, the first ever

used in the world.

(8) As the situation gquieted down, it became clear how fear-

ful the bomdb was--fearful beycond ordinery human imegination. The
first casuality report gave the desd as 30,000 and the injured as
86,000, Later, it beacme known that the casualties were actually

mach larger.
Ninety per eent of the 75,000 buildings and dwellings

in the eity were completely destroyed by blast eamd fire.

The total casualtlea were approximetely 194,000. Aeceur-
ate figures are unknown and diffieult to obtain because of the
sonfusion which gripped the eity for several days and because

several unaccounted army units were stationed there at the time.

(9) The scope and extent of the devestation testify more elo-
quently than gnything to the enormous destruction power of the
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new bomb.
The direction in which the trees fell offered ene olue in

loeating the center of destruction. Hereafter we shall call the

center of detonation the epicenter.
As seen from here, the epicenter was Sough or on the other

side of the torii gateway to the Gekoku Shrine.

(10) We considered the damage area to be within 15 kilometers

from this point.
This, for instance, is Itsukushimea, 15 kilometers from the
epiecenter, or at the outside limit of the afflicted area.

Dgmage here was econfined to broken windows.

(11) This is Yano Station, about 10 kilometers from the epicenter.

Here, too, the only dameges were broken windows.

(12) Vithin the redius of 8 kilometers, shattered windows were

more widespread. At some places, tilted roofs were also damaged.

(13) (@enerally speecking, at points about 5 kilometers from the
epicenter, sides of objects which faced the blast showed more

extensive damege. Demege was greater a: we approeched the epicenter.
Roof-tiles were shattered or blown off eand here and there Japanese

dwellings leaned over to ome side.

(14) This is Hiroshima Meteorcligal Observatory, situated on a
hill at the Eba, about 4 kilometers from the epicenter, Here we
found svidence of the powerful atomic blast, especially in the

seismograph Room. Noticed pleces of glass jodg.od into the wooden
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cabinet.

(15) i we drew nearer to the epicenter, we saw buildings, their
walls blown cut and their roofs blown down.

Ordinary wooden Japaneds houses are supported with pillars
four inches square. Upon these pillars rest wooden trusses and over
them are laid the roof-tiles. These houses were destroyed without a

single exception. At some ploes fires broke out, ceusing more Garnage.

(16) Within e redius of 2 kilometers, practically all buildings
were burnéd.

of the 75,000 buildings and dwellings destryed, 80 per cent
were lost by fires which started between a few minutes %0 an hour
after the atomie explosiom.

Exce t for their walls, egoncrete buildings were completely

burned out. Steel frames and structures which would not burn were

bent, twisted or otherwise fell in a mangled heap.

(17) ‘This is the Japanese Red Cross Hospitel 1,500 meters South of

the epicenter. Here, all the surrounding wooden buildings were burned,
but the mein building of comcrete was saved. The damaged windows

indicated the power of the blast.

(18) A building of reinforeced concrete one kil ingter from the
epicenter -~ a wateh dealer's store.

This is the Hiroshima Gas Company about 800 meters from the
epicenter. Twoethirds of it's East gide was destroyed. Upon examin-
ation £ these reinforced conerete bulldings, we foend that in many
cases faulty comstruetion also contributed to the extent of the des~

tructdon.
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(18a) This is a section of ancient Hiroshima castle one kilometer
North of the epicenter, where the Tuperisl Generasl Headquarters was

once located. This represents the etate of damage caused by the blast

on wooded Japanese structures.

(19) As we drew closer to the epicenter, we found that because the
blast came from overhead, such perpendicular objects as the torii
gateway (whien is not a strong structure in itself) remained erect
on the gorund.
The conerete Chamber of Commerce building neer the epicemter.
The damage psrapets indicated that the blast came from overhead.
This is the Commercial and Tndrusrial ¥xhibits building built

of brick, 30C meters from the epicenter.

(20) fTwo bridges close to the epicenter sttracted the special ate
tention of our survey party.

The Aioi bridge 300 meters from the epicemter. The entire walk
on the North side, which is further removed from the epicenter, slip-
ped out of place by 60 to 120 centineders. In the case of this bridge,
it is bellieved that this was caused by the reflection of 1‘;ho blast
from the surface of the water below. The pavemant oo the West side

also slipped out of place.

(21) The Wotoyasu bridge 100 meters from the epicenter. The interest-

ing point about this bridge is that the copestones of the lanterns oam bo-
th sides hove jumped out of place in opposite directions. This indie-
ates at a glance that the epicenter lies on a line whieh runs through

the middle of the bridge.




RBADICARPRIVITY
= ATROOHTI: -

tron rust - ‘ads was the color of bombed Hireshina,
Sones and sulpbur were eolleeted as we as we toured thrcugh the
ruins of the devistated elty.

Hulphur was rewoved {roa poreelain lasalastors on sleetrie
ploes. These meterisls proved moat useful in studyin: the character-
faties of rellvactivity.

topsursments were made with the Lauritsen Ilscirescops
wnieh 18 senziiive to hoth Meta-pays and g rnyie
(Fig. Bune Curve)

¥hen bon:s are besbarded hy 2low noutrons, the phosphurous
{n them besomes RADYOACTIVITY PICS  MROUS Pe32 whieh enits Pata-reye
+ith & helfevalue paried of 1i deys. "his curve was relueed o the
volus of Aazust fth, the day of the doubdbing. The srdinete indicates
the Antensity of Beta-rays, while the sbeeissa, the diatance from the
eplcenter.

then bomtarded by fast neutrons, sulphur saits protons en,
Like bones, profuses RANTOAC TVITY PUOADIT OUN Pel2e

The intensity of the Betaeray is indieated on the graph. Th

tnls =ay we found the deitribution of neatrons.

( PTOTURE)

"o determine the degree of the intensity with wilch the
neutyons were daitributed in the esrth in the ores of the epicenter,
mossurements were becum 1o the middle of fugnst, progeeding to the
worth and South from the toril gatoway of tﬁo Gokoka “hrine. Yeasurements
to the Fas' and Yest we @ began in Saptember.
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This greph shows ‘he intensity measurements. AR the Gokokuy “hrine
{n August it wea 4.2 times the natursl leak. ibout 1.5 kilometers

from the Shrine, the jatensity in the first part of Septenber was

3400

¥or the sake of conlenee, onleulations were made oh the

basis of the velue of the natural lesk in Tokyo.

The intensity at the ceanter weo sbout four times the
aatural lesks. ind so the physielsts announced to the publle that
st no pleee in the devastated ares d44 thers exist such pewerful
radionetivity as would peril e humen 1ife.

( PICTURE)

1a Ostober, measurements werc sontinaed with the WIHIR
KLECTROZETIN whieh i8 pensitive only to Oawse-reys. Hones, messurce
ments with this instrusent were sntirely differsnt from those made
with the LATRITSEN SLECTHSCOPE. ™he strongest point of intenally
was detirmined with measurements mnde with the HEHEE FLECTROMETEN.
That poiat was 150 seters south of the toril gateway of the Gokoka
Shrine and on the Svath side of the Shime Tospital. The epiceater
was dstormined sgeording to the intensity of radiosstivity.

The value wa: Tie 6=3. 7 indicates the intensity at
wiie h one lon peir is mede in a single gecund in one cublo ¢ene
tineter of alyr upder normal teupersture and preasure.

(P, RADTCACTIVITY TM AKEL® CLOSE %0 THE EPTCENTER)

While toking mesaurements our interest wes drewn to the
effeet of the meteorclogivsl eondition at the time of the bombing.
This was otudied et the Obssrvatory 4 kllcmeters from the epleenter.

The day was elear. A slight breese cams from the Scuthwest,

Jovever, th- pressure-tube inemoneter atopped recording. ‘he averaas
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time wes sbout 8;17 A, The reccrdings of the sunshine recorder

woro aleso interrupted at sppreximetelt the seme time and showed

that clouds hed appesred, indiesting the time of the detonation.

Thirty minutes after 8:1° A*Y, ashes rained in torrents
Horthwest of the oity in such plaees as Fukushimn-gho, ¥ol and
Takasue Yiothes of the refugess were stained blaek by the ashes.
(r10, HAP)

Tois area was messured with thg LADRITSEN TEOTROBOOVE
in September.

Althouzh the grestest volune of ashes fell in the vice
inity of Mol Station, the intensity of radiosetivity wes much
stronger et Takesu, 1,400 metera west of Wol.

(FI0. THNTENSTTY DYSTR,)

Upon messuring the intensity Adisirbation slong & line
rumning Fset end Vest through the opicenter, T¢ was found that the
point of higheat intesity was at the entrance to the Usno farden.
ine intensity was J.6 times as much as the nstural leak.

Yhe intesity was found to be still stronger in the hills
behind the Pukuscji Temple, slightl!y orth of the Usno Garden
along the NortheSouth iine. T other words, the amount of ashes
did mot neceasarily correspond with the intesity of redi setivity.

In theiyr sereh for yadioactivity in ashea, our physicists

.uonnchd in eave tr ughs snd water tanka.

Messured with the LAURTT TN SLECTROSCO™E, Uome of these
ashes eontained radlosctivity ms strong aa 70 times the natural lesk.
(r1a. LOG OURVE)

is @ result of chemical analysis, it was found that the

sshos were & fission produet of uranium. "hst creo called ashes cone
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Sodned fructions of sipentius esd barium, the mass nusber of ghpent-
ium being 09 with & helfevalus pericd of 51 days snd that of berius
140 with & helfevalue prriod of 12 days. The ashes wers found to be
flasion producte.

(PIGTURE)
Further moasurements were made ia getober and Jenuary with

the Neher Electrometer. The area of strongest intensity was the hill

to the resr of Takesa, the valus baing 22«J.

HJowever, close study of the inteaasity dfstributien revaalied
that activity vas weak at the sumuit of nills and other elevated places,
and strong in the eanyons. This is because fission products wers wa hed
down into the camyon by rein whieh fell several times since the bambe
inge The distri uticn was thus quite differeat from that at the time
of the bombing.

te also found radiometivity in areoas as far away a: Fure
and liro, ;gé kiloseters from the ericenter, It is believed that fis=
sion products whirled up high inte the sky and drifted with the wind
to thess AAfferent pluces.

“he discovery wes also made thet radicsetivity in the sarth
444 pot desend below the value of 7=7, horever far we want. Tan Tokyo
or Nagesaki, the natural leak was around S5eJe

fo find the answer, monsuresents wars extended to Otake, 28
¥iloseters to the vest. The valus here was 10,37, in other words where-

ever wa went the volue d4id not decond below T3




SHADOW - HIFOCHIMA

ta this burned cul ares, objee's c¢oul’ be found which

were burned im a distinetly different menner frowm thoss which were

burned by fire.

Yor instance, conerets was dizecolovred to a Light reddish

Granite was sealed off.

The surfsees of wooded muteriais vere mearched black,

A sharseterdstiec of these burns wus thet shadows were
left by cbetucles.

inet, wo ask, con be concleved from the relative posite
ions of the shadow and the chetacle?

For instance, what o=n we eoneieve from the shedows of
the bridge? Py the shajew of this wuliking man? Or by the ahadow of
suoh immobile objeets as the ruiling of the Wwridgev

ohis report of ours, however, was eonfined to one  roblem
nanely to determine the direction from whieh the radlation heat came
by & study of the relative positicns of chbatacles and thzir shadiows.

For instance, we studied the direetion of radiation by this
shadow. “e selected obstecles whieh hed shadows on ‘oth sides, compur-
od them end ccnpubed for en sverage. !ines were then eloagated,

fiy auch means asssurements wore sble to determine the dir-
ection et wiieh the bomb detonated.

This lookecut post in loested on top of tue Uredit rsseelation
bullding meecr the lroshime “tation. The shedows found here wers one
of the mesns of determining the epleenter as well xa the angle of the

point of detonatlon.
ole




Direction and angles wore cleo moasured by means of the
ghadow on ‘he window frene of thia tower atop the Chugoku Electris

Supply bailding. The splesnter is 7.7 meters Nowth of ihis point.
Hessuremsnt of the angle ahowed that the poiant of detenatien weos
about 500 meters sbove the grousd.

Shadows eaused by intenss hest were found on the rool af

the Chamber of Commerce bullding, 200 meters froa ths eplcenter.

The directicn of the eplosnter was alse messured by the

shadow of the handle of thia gas tank. The eplsenter is sbout 2,300
meters to the North West.

Ta the sompound of the Gokoku Shrine thers wers many
grenites with ehelows which wers sultable for making messuroments,
both of direeticn and engle.

fyom this shedow the eplcenter w¥as 950 meters; the point
of detomation about 550 meters sbove the ground.

from the data thus gethored s chert was drewn to deter-
sine ‘he spicenter.

Lines elougeted from various pelisia dld not necas arily
scineide at the center. lowevar, o polnt withis s chbsarvational
srvor of 1% meters was dete:mised as the epleen: i, "mis was about
2% moters Southesst of the Shima fospital. ine point of detonation

g deternined as 750 meters plus~vinus W meters hove ths ground.
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HEAT ~ HIRCSHIMA

Pecause of the phencusna found, the area of the epicenter
may be called the "fused mone." Une such phenomena is the granite.
And one reeson why it has scaled off sc besutifully is that granite
is a poor conductor of heat. Hy magnifying the granite's surfuce, it
can be .lotlud that it has not only scaled off, but the mica has melted.

This is natural granite.

The melting point of iieca is 900 degrees ceatigrade. “ence,
in the case of this granite the heat applied was over 900 degrees.

Tuis is the @okoku Shrine, 350 meters from the epicenter,
pebbles molten like glass were also found at the shrine.

This wall was 50 meters from the epigenter. (m the surface

of the adesite on the wall, it appears es if sore molten substance

bas adhered, but magnified it actuslly proves to be the' effect of

heat on the andesite itself. The molten conditicn is simular to
that of the pebbles we saw,
The entire surface of this tile, found et the epleenter,
has been fused. The heat whieh fused this tile was about 1,300 degrees.
This ie the surface of an entirely unnrto.el.ed tile snhowing
the structure under = prism. Some of the substanee shown here was
fused like molten glass when sudden heat was applied.
Fused tiles found at the epicenter however were all not

originally the same, as the tiles were made by different menafactur-s

in @ifferent loealities ucing not all together the same materials.
The manner in which the tiles fused differed the more removed
they were frcm the epicenter, because of the difference in the angle of

.































































































































