7

B = FUR KB EL DR : AR 2

A B
BRKTF - B AR M FE e v 2 —
A L~V RE 2R A %

194547 A 16 H, KE - =a— XX al{o7 7~ I/ K CHEFREYOF T
RO EREZIT RO, 1 7 H b0 ) IR & BIFOIFIREEINE = -
Too D%, KY OREFOH T 1952 4 10 H 31 H, KENTEH B AKJEFER,
104 Mt DB [~A 7] OBEREZMRNVFEOT=0U = 7 B TiTo7z, IHY
HH 195348 H 12 H, BINRTFURIEFERY (WP 725 ) THRAOD
IKIBFEBR i LTz, Z D K D 7R & 520 CREILE OB4ED 1954 452 HiflE]
% b8 2 KR 72 55 Bl D KB SR CASTELE B E 1772, 2D v U — XDk
MO 3 A 1 B CKERF, 2 A 28 H), E¥=[THEigZir 15 Mt o
KiE, BFR 17 7R — Bravo) | OEEBRTH -7, FERITY > THEOHE TITd
W, R BEOY > 272 EOME AT (2Ot BEEY) DR 5 84
B & T BARICRERIT S LT, R, ZOVEEIcIE, 900 UL A AN
SO~ 7 ORI ERE L THY, EX=BEO R 160kn AW
FAg#E LAY, KEFE T2 BSIEE O fERRIKIR D 549 30km SMANZ W21 & 7370
b O, FHE 23 4K Lo AR ER BN LT,

The fishermmen witnessed a
reddish white flash on the horizon
in the west-south-westerly direction
at about 3:40 (J.S.T.) and 7 or 8 min.
later they heard a loud explosion. '5\
About 3 h after the explosion, fine v
dust and debris began to fall on the

boat and the fallout continued for
several hours and ceased towards

noon. The boat as well as the

fishermen and the tuna fishes

caught by them were covered with a
white sheet of fine fallout dust,

such as snow.

After atwo weeks ' voyage, on
March 14th, the boat contaminated
heavily by radioactive fallout
returned to her home harbor, Yaizu ,
Shizuoka Prefecture of Japan. The
fishermen were exposed to nuclear
radiation.

-39 .



IR, Wbwd TEX=REKEH] Th o, MW ZZ Dok
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EE O xR =B O IR R b AR TR A B R TRz,

SEEEA NG I

FEAEERICS D
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f
o[- HiB=1954.1.22
30 Ml=1954.3.14 i 1}h.31_.!

RS

1 RS-

B|k|n A i
Asoll osmon of boat e
3 217 on March 1st 1954

22“@ The boat stood in

Dangerous area
announced by USA

( 1952/1 0/7) : ﬁﬁz{ﬁ (1952.10.748WET) | —

ongelap Atadll

—"'_'-'_F'_'_F - .‘— t. H . .

| 5 l — /-/’T . " Eniwetok Atoll ! the outside of this

5' L T - : ;;}9"“7"\' TN | iy dangerous area
(1953/10/10) ‘ ﬁﬁl:iatusss 10,104 WWEST) ! 2 [
ol F KRR BRI, - i® |

| il (1954.3.18 BE) LHR ]

830 e 40 145 150 155 160 165 170 175 180 175 170 165
W

The total doses estimated for the fishermen, as well as peoples
living around the Marshall Islands near Bikini Atoll.

Fallout stating Body Thyroid Dose
Number
Group exposed  time after Exposed time Dose by I-131etc.
pose:
detonation (Rem) (Rem)
Rongelap(1) 64 4-6 H50RF BN ICBE 175 10-150
38 ATIE
Rongerik(1) 28 7 H30BMA ICKARE 78 50
Alinginate(1) 18 4-6 H50R R ICIBE 69 —
38:h A TLongelap|C &
Utirik(1) 157 22 57-58M5/ICiB& 14 —
Utirik (SR

mEL (2) 23 4 Stay during the 13 days 170-700 20-120

on board a fishing boat

(1) Cronkite et al.'1956): Conard et al. (1960), (2) Kumatori et al. (1970).
Data was cited : Environmental radioactivity, M. Eisenbad & T. Gesell, Eds. Academic Press)
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FBHAREAD 3 A 14 B RS OBEHIZIRE L7z tk, HEgE Lo HEa 072
JERIT L DA, T r OBEREH YA M T b, BRI RED
7 a iR, L TREIIRIcREI N, TSEIIREELL, 5K
WREVG Y~ 7 v, JURERN, AMRILE S S AOEZR EEMNITERAE Lz, Rl
B O HERIE 170-700rem, HURIEHIRIL 20-120rem & HEE S LTV D,

%

P
1~

i

4

Photograph of Tuna fishes landed on the Yaizu Harbor (1954/3/16)

Soon after landing fishes (mainly Tuna) on the harbor, Japanese
scientists monitored the radioactive contamination of fishes, with end-
window type G.M counters and scintillation counters with liquid
phosphors available at that time

| 5 = e & =
A total of 856 boats landed fishes by the end

The No.5 Fukuryu Maru returned of December,1954

to her home harbor, Yaizu

Fo, EX=REORICHL20 7T v TEHEOER 64 4 (K9 50 FFHNIZIE
%, 38 y HRIZIFE) 16 L TSP 176rem, FURIREIRIX 10-150rem &
HEINTND,

3 H 16 HIZHIERT ORFHETERS, B R—5) ORI RD
AEN, AR THAMEF 0T - WEM TN, £, KXY (R
E0), KRBRMSLRY: (LSEFHME, Wl Z5), @RKYE KPFEEL), &5
IZHH RS (K RO)THEH TERILL 7= B % = BEEE O 0T 256 77
HIZ S S 4L, HBHBENLDOIFELLR = HHE D T, HREOENITL VK
Oy GRS 2 C, FHE M ERRE A 4735 (S), HL 7 145 (YCa)
EOICFBMEHCH kT2 Y 7 VR, v T 237 (PTU) V=T A
239,240 (P**Pu) AL, BERIROARE NI Sz, MRED b RERIE T
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HEFETNE 2 LE, BIKEUEHTPIC®U (T,=6.75 ) 2 it L, % DREREN K
EREIA (20210) % & 5D ZETH oo, ZOHER, BRI UM2n)""U
FIGHERZ > TWEZ &2 RTHOTHY, Ko b KEBMAMEIZL T
7ZKIBEOREE (3F 18, Fission-Fusion-Fission) OfEBHICHERIERRE L7z,

ZIHORET, HRAOFEITNFINT,

Radioautographs of some samples contaminated by Bikini ashes

Fin of tuna

Radioautogeaph of the casdal fin

the tuna,

Scale of tuna

o Dietail radioaute

of the tuma,

sraph of the seals

Glove used by fishermen

The fine particles appeared
like white sands rather than
ash, and black spots were
seen on their surfaces. The
particles were mostly
formed in irreqgular shape.
The mean diameter of the
size of most particles
ranged from 100 to 400 um,
with 2.4 in apparent

density. i Tg
Chemical Composition of Ashes(May. 25)
Ca0 55.2 %
MgO 7.0
C0, 11.8
H,O (by difference) 26.0

A particle of the radioactive 100, 0 %

ashes (x150)

-42 -
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From the analysis of
chemical composition
of ashes, it was found
that the ashes mainly
consisted in coral
reef, and a huge
amount of them were
evaporated or blown

up,



Radiochemical analysis of the fallout

The fishermen, fishing tools, fishes and everything else on the deck were
covered by the fallout of fine particles, the so-called “Bikini Ash”

Fin of fishes Bontenchiku

Some samples analyzed
are shown in this slide

e

Pure fine particles

Analyses of radionuclides and their measurements

Group separation of metals with the
1. Separation addition of carrier
ﬁg*.Cu"”’.Fe-'“.La“,)

st 50mg + 84 50mg ( Znet Ca?t Sr2t Nat
HC B % WA o C R

+3INHCE 1Tmé
+EREK 4m 0
TR g FEIEMEBE 1 Nr-\la(?'l_‘i‘?.‘zfﬂi
. .- e H2S T (2GR
After group separation, : ]IJ%LIE?}U% R ﬁ?{é@? Im £ %507 88
. . . m
radionuclides in each +7Ju3—)s 30m ¢
- oy l_
fragtlon were pu rified SR B 80080 1 (D)
radiochemically by (V) Ca,Sris Ig: NHaC &
applving tl'IE ion_ Fllh Jiﬁ%]ﬁ;——— 14
exchange techniques " 53%&_5; G R
SRR b
chromatography. T I

BiEEAGLCaERE (B BERE)
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2. Radioactivity measurements

The physical assignment of separated nuclides was performed by
determining f-and y-ray energies by the adsorption method and if
possible, their half-lives by means of end-window type GM counters and
scintillation detectors with liquid phosphors available at that time.

The very hard works were independently
continued for several months by
researches in Tokyo, Sizuoka, Kyoto,
Kanazawa Univs. and so on.

2

TTTTT

e

131

B,

A

4 Au:r;:.

.——rﬁ,—ar’*ﬁl fas e )

P

i i 8 1 1 1
| I S B B . . -~

o) o

Total. B Biorion., THer?

g-ray Absorption Curve, IS :
Applied potential ;1350 V, Geomelry ;
sample 3rd shelf, absorber 2nd shelf

g-ray Absorption .Curw:, Celst -
soft component of Fig. 11 Applied
potential ; 1350 V, Geomelry ; sample
ard shelf, absorber 2nd shelf

3. Great surprise during the analyses

A considerable amount of 237U
was found from the Bikini ash

Why ?, How ?

e E]

5 Mar. 25 (17%)

1]
The presence of Pu was confirmed by a-tracks in o o
emulsion revealed the minute existence of El
23'3Fu{+ 2'1'3Pu} E
. .. . . - g
Microscopic et of a nuckear emulsion shoving plutontum (2) apha trecks, 4
» o '_‘,:_.._:i::. £y e § |
239,240pYy ¢ T ipua g 1
o » ';-‘. _;i:,q‘ ."_- 1
- -";.";'né.-*..?‘ j R PR
. £ i ¥ .‘ a - ,"‘_' » £ -3 ’_. 3 100 1% G Ha
'_r'-“a i aﬁ’, l/jl'}:h.‘ E=pT -':"'-:.l Aluminium Absorber ( mgﬁ:mzj
ﬁ}: » -aﬁ.' oy ; -"f_-‘ {A‘E ol o Decay curve and aluminum absorption
L s il s Bk, curve of Uranium fraction.
AR R SRS, T ST S
":x E - it i l-';:} ,_“' Ny Ty T WU @ik paT =T Np &[T 3T
R e e -9 i TR e,
Sh M TS ¥
iR " hle K
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Radionuclides detected in the Bikini Ash
Activity(%)

Nuclides Halt-ife A0

EoMERY
Hssl“. mum 2 FOMFSL ®5  50.53d 1.0 + 0.5
A2 FRQOXaFa b BSr 28,74y 0,02 + 0.01
A UL 0y  §4.10n  0.02 + 0.01
A =) My 58.51d 84+ 3
A ] P el B Y ®7r  64.02d 542
=7 gempb HE6.6h —
v 4 b 34.98d 3+ 1
) | P ot o I 1% LR =1 W 39 726d
T = L Ry 373.6d
R e I Y R 29,85
F 127m T 109d
ol | PV 12 Te 9.35h 15+ 5
F ) 120 T g 33.6d
s T e 69.6m
|I'Id!]CEd ) F U 12Te  3.204d
radionuclides SToT o 8,021d
=Lt 152 | 2.295h
AU RSN Ra  12.76d 5+ 1
Sx L woLa  1.678d 5+ 1
i LU N WCe  32.50d 7+5
n el M IV 1Y 1 e 284 .9d 2+ 1
i i FISEHIL wIpr  13.56d 16 + 5
Radionuclides e o< i
I FA L rNg  10.88d 944
derIVEd frnm FOAFLL Pm 2,623y
bomb materials BRI T S %S
] ’ 87.51d  0.05 + 0,02
- e i L B T T .
themsewes (U, i B PRt 1Y 5Ca 162.6d 0.2+ 0.1 Much amount
Pu) 8308 LR ED R T 3 4% ol By
HSL 237 6.75d | 20 4 10 | =ee—
b= h aopy 24 110y 00004 £ 0.0002
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Nuclear reaction sequences % |
for production of heavy
nuclides by thermonuclear
explosion

&
EZAU(fission)

6Li(n,o)'H BRE EFL

; s % 233133 (n.r)
H+D(*H) = He +n , o = E.C T Betaig™)
BB d TU 'S
— 23
R#ARU -I;nl“lm}_szTU to #¥%m, Alcha l,tn,zm

1:0231'11‘1-

How was the 237U produced ?

B B

238y €W 23905 B Z9Np > P%Pu (1)
4.5 Gy 23 m 57 h 24 ky

ngu (rz, ) . 2401::“ % 241_'[—""1_] (2)

24 ky 6.6 ky Ay

. 238y (m 2m) 23713 '—"__,,23?Np G, v 238N p B 238p, (3)

4.5 Gy 6.8d 2.1 My s1h 88 y
2a1p,, B 2414 (4)
14 y 433 y

From the unexpected presence of 257U in the Bikini ash, it became
clear that the nuclear explosion test (ca. 15 Mt) at Bikini Atoll on
March 1, 1954, might be the F-F-F bomb having a bulk of natural or
depleted uranium. The discovered 23U was produced by the #*4U(n,
2n) 237U reaction.

({ This finding was one of the most important results of Japanese scientists )
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INBOREICKY, WROILFEHDOIEYRE v T L—a & THE
T 52 EOMSTREIG Y D AR D> b U R DSBS O Fh & OB - & L T
FETEDZ R EoFMmAEET,

ol . ERENEE

. b - S :

® -. o“ i : : . ."'.l_ L_‘__ }.* -.*::: f :.: B

A Lo '."l‘l' -'.I...du'+ B |l' "ol " a6 i
. & "e g . :l

TR AL LT T

! W

1954519555, HATRCEUBMMERE = b L w
19545312, AFATHMEARRIBEENLLEOYS

(LA HES Rt & s i

ZDO XD 7WERITIE, 1937 FITFER LB A 72 br 20T, £F
e (BALEAFIERT) , ARHE RS ORERT) & B RAERM O 21T 0,
T SLEOESRERY), S HIZPUOKR, KR - Rk ERE O BUREIG Yk
BEOoHT, S HICEETOH, 1950 4127 A U 7156 98 THUFHE RN T HE 23
A S, BERFCTAY F—TERENARERRNLORITONA TV &
EENTIR LR, ZOEND, TA Y M7 ORI RET 5720
(2, SCEAE R TN LR MERN TR O HICE T 2 e ER %2 L,
o, PR 1954 4B, HASHECERAR I ZER 2R S, Mgk
(ROR K ZBER & U C 10 £/ SCE BT 42 51T T4 B DR 2R 5E D
T D DIEMEZ G, S BT 1957 AR BN FRIE FHR G W FERT 0SB S T,

— 07, MR LS TIEEAL, KENLMES EEE L VWO ER LS b
B ONTWER, FEEIICITSTERAE P Z B B, 1954 4R 8 AT A0S
(ZBRAML S v, BFUKERFO M) EEEICRE Sz, 5] i S 2B IR e O
&, BREAEENI Z b 1956 4 5 A ZED D v, KiERduEts, [ix
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RS S H) &g ST RERAR L2 RIS UK E R FOME M & L TH 3
L7,
On March 10,1968, it was announced by a newspaper that

the No.5 Fukuryu Maru had been dumped at the coastal
area of reclaimed land of the Tokyo Bay

This boat

By hearing this news,
many peoples
deplored (1969).

“Not to forget a
tragedy of this atomic
bomb including
atomic bombs at
Hiroshima and
Nagasaki”,
construction of this
boat’s museum was
started in 1975 and
opened in June,1976.

3 ] i
After cleaning up and repaired, the
No.5 Fukuryu Maru at that time
was remodeled into a training

: vesse_l qf Tokyo Marine Univ.

N
N

1967 423 H, NIXLSI A TEMLS S, = DU TITF SN ot
EREFBO T IO THE, BFOBIETON, TO%, StLEOREK
OFE [TED TRV B Ei] (8 F TR, 1968/3/10) & BT PRAFIHES)
PIECE D 1973 4 11 HIZ TIETE N - S LIRS ] DAL S,
FORR AR T A S VBSOS HAREAE R EE DN R SN2 AEICE LT, BE
AL/ 6 9 45, 1976 4F 6 A 10 AICESREEDS AR SNAKARIFSND Z & 107k
-7,

FHEEMNORREORAE L FZFE U< LT, ZOREREMRICRT 54
DOBLBEE DT, REBITEENIZERT & LT 1976 e IR K FIZ B B
LAV RE SEBR R ASBRAT L 72, BsX SHIRCE B2 < O, B =pifH
1% 25 872 1979 4 4 A TREICIR EEE (GIRKT), /A (@IRKTF)
B ASHIR + B0 | O 5 T #E LB R A B Rin-situ Gef AR T, IR DI,
IEPIE O E O HANZEHA LTy an (R 57), fiikdEEie s
DORSHERIE 21T\, By v 42137 (PCs), @30 h-60 (PCo,) Ty FE Y
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125 (1Psb) , 2—m ' A-152 (PBu) , 7 AU > a241 CYAm) A LUL
MRV L7,

Museum of the Peace SHI:.HHIH' the No.5 Fukuryu Maru

Opened in June,1976
anaie, 55 040 TEALT-F IR 22

L e ST T O B ]
Tolidi-TSE1-R404 Pawfd-F521- 200

Dsine Fukueru Masu Eximpmas Ha
I e il 5 Y | — L -3 Yumssnaikima, Kolo-bu, Telys 136-0081, Japan
W HJ -II‘ EH I.LE fi[-l'&'!{ "I\" ﬁi! [E-mall : helaryamans @ maa. bighots .ne jp

r

BETCAD

- BhiEEN

: ﬁﬂtm.

._T:TTJQ

T |

ZORRZ, IR EIZFADOD LIEVWZE B b 2w (RyT7 v F7)
BUBEDS, MEBMERRICIRAT ST, FAE, SRERE S 722 UR EORE D
TETHEIRIE T o - DB 2 S, Z D = m B Np (1 : 2.14x10°
EYDREZ BRI T (1995 4, ZTUIF0m,2n) > UDK G TAR L, i
6.75 H TPEEZ L TR OE WP NpIZEEL T %), £, ¥ = vtk 0.38g (&
) %7~ = A(Ge)R R TYRIIE % 3% & 1Cs, PCon¥ido & 0 Mt
Eh, FEDKMPFELTNWD Z & 2R Lz, RWT, B BMER- 20Xy
Br e OF I U CREE Ry De M 2 F8-X, Ca, Mg, SOMFIET D 2 & Z DTz,
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y-ray spectrometry of Bontenchiku sample by Ge detector

l|||!I|l|-|'IJF|I‘Ill'llllll'lllllllll]lIJII

10° = FILE NAME = Bontenchiku =
- ~ COMMENTS = 0.38 g dry sample 95/5
- = MEAS.TIME = 2842 min
B o
| 104? E L B T+ ] E
w H 7] o o
Z ] o Em .
zZ 4 - = Traces of 1¥7Cs and %°Co are
% 107 e 8 observed in this sample even
© H S 8 in 40 years’ elapse after Bravo
;; 2 i detonation
E 107 N
= H =
= M =
8
10'H- L
(-4 1 |' 1
0
10 aPENITITE IPEIPITE ANIVEPEP PRI APAPSTATN AN AT ATArl APAPRAPINE A
0 1 2 3 4

(x1000)
CHANNEL NUMBER

In 1995, 40 years after Bravo, | had a chance to measure Hemp-palm
leaves of Bontenchiku.

( 1 had a very interest in knowing the activity levels of 237U at that time)
my s o\

* " o \ gl s Al

Dried Bontenchiku stored in
the Museum of the Peace
Society for the No.5 Fukuryu

Maru :
Scanning electron micrograph of the Bikini ash is now
debris adhering to the surface of bulk | adhering in this
of the Bontenchiku sample, showing a , hemp-palm leaves
high Ca content with a small amount of i
ma and S by point analysis of one MaKa § '
place of debriz. = F)w;:u“_: -H:\I‘IT_ 6.00 800 (MeV)
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FO%, HHHCREOHE - R ATV, X7 Y =05 (FNp) LHiCT T
(BEEY) T b= APEEONpy) FNAB LT AU 2T AT Am) %
Wt A7 hr A MY —FETER L, FRlRT I EROT A ToOMEL
ERTE, MIETIEH 52 11.5 mBq/gD> NpZ& 505 40 4E1£ 12410 TR
T5Z LT Lz,

U,Np,Pu and Am isotopes were also measured

Most important finding is that 22Np (from 237U decay) was detected.

Table 1 Residual radiocactivities of actinides and **Co and 137Cs measured in Hemp-palm
leaves of "Bontenchiku " sample ( It is a kind of fishing gear for the long-line fishing used br
the Fifth Fukuryu-Maru (Lucky Dragon), and was exposed to heavy fallout due to the second
thermonuclear test of the USA at Bikini Atoll in March 1954).

Radionuclide Activity Activity relative Atom relative

(Ba/g dry ) to 239.240py to 23%9Pu
239,240py 527 + 011 1.0
239py 241 + 0.23% 1.0
240py 2.86 + 028" 032 + 0.03
238py 0.0053 + 0.0003 0.0010 + 0.0001 (791 + 092)x 107
241py 154 =+ 03 292 + 008 (378 £ 023)x103
2414 m 3.13 =+ 008 0.59 + 002 0.023 =+ 0.002
‘anp ' 0.0115 #+ 0.0008 0.0022 + 0.0002 042 + 0.04
=Ey 0.055 =+ 0.002 0.010 #* 0.0004 (4.18 + 0.43)x 10>
23511 0.0026 4 0.0004
234y 0.061 * 0.002 0012 =+ 0.0005
G0 0.021 % 0.011 0.017 £ 0.002
137Cg 1.86 * 005 035 % 0.01

All data are as of the date of measurements (May 1995). The error indicates one standard
deviation of counting statistics.

*Measured previously based on the measurement of Lx /alpha-ray activity ratio
(Komura et al. 1984).

Z OPNpIESRER 2 KIS Y 2 ah0PTU ZEHET D & EBRS KO
filf & U TR 10T 1LIx10 /g, S RETRE T 1.3x10° Bg/gfffE L T e 2 & 3k
ETE, YRORFELOGIL, MERBHI L > TRR S, A6 TR E
D LIV DR A AL S50 BE - KR L 22N 0 A H—+ 2 277 —(GME)
FHECEEE CRUE L7228 HIIE LT TV EHEZR T 5, e b BRIV Z L 13,
EFCRT L 912 1954 45 3 A 26 B TOARFHER RS O R L 72204 Pujik

SHREHE (5.043.5) x10*23, S EIORIED B L7~ fE 1.7x10* & JIEHEAEN T X
—HEHLTWBHZ LThHD, HT, YEFORFEEZED N, HIERE T DFEIE

7
LS LBFNOfm MRS Eo NN Th 5, BRFOPuT, (k5o Bk
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TEZAE & 4 0 K LR PRI BIZTE DPulnb DT V77— O TR & B
BETARIBLEL TROLATVNDS, TOMPRBROLERMEETH D, Bl
1B, SIATECRIEEOEATH R E LS, HEEERIE Y LB O 8 LIRS & <
T2 &0z,

linterested in knowing the activity level of 237U at that time

(n,2n)
23?
- 23?” 675d Np 2141105

1.1 x 1012 < 1.1 x 7072| ZHf

atom/g (dry) atom/g (dry) | Bqglg (dry)

1.3x106° qug(d rY) Measured data

(237y239.240py Activity Ratio - R)

1.3x10° Bg/g

R 527 Balg =2.6x106._ Decay to Mar. 26,
Prof. K. Kimura tgsq-
et al. in Tokyo = jn Mar. 26,1954 1_7)(104
Uniwv. ——
(20+10)%
= (5.0%3.5)x10?
(4% 2)x104% ( )

My data using new instruments was in good agreement with
Tokyo Univ’s data at that time. | was very impressed with skill
techniques of separation and radioactivity measurement of
Japanese scientists at that time

b U AfE AL B =BREED T 160 km (fERR XKIBOSMA 930 km) LV
HIENE T I T s, K& TORERP M L T e b, e
[E DOETREMFIEN £ D L 5 2 F R THEA TV 21653 5 2 & & I I B
B, BEBRFEHETIEH o2, ZOoFEMIE. BEEEICET 2 B
FIFROERDO L BT, EF, W, b%F, BFEZOME OFMGENZ
ORI ML, Fh &R O T A E O BREBEHG BE 0 U BRBL 7E O 7 ERAOAF
RERBANCER ST L CREEMEREATLOILOLEFE X 5,

TTIZ, ZOFHEND B S AR Lz, BHEHEAD YREOFMHE O
PEITTTICEL 26N TWD, B =BT EEE 900 LI Bu7- otk
OFMEIL, EOLTVDLDEAS I, DO, WMEEAWERLH D5 AL
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ICZEAE AT D LIRS, ZEEZOX I REENRBI ORI D DR
Thd, ZOFMHL, RS, RIGOFIEHEK, LIk EBLRFFL L TR
HAIZFEV 3L, IRLTRUE SN D _NEHRETIEDH D ¥ A, T C2n
LEOE VR TR L B L CTO L THEBRL AN HLAZTZNHDTH
Do

B TR

1) e FEEEALFEEND S04F, TR LF—LEa—, 2003. 8.

2) EX=0DKROFERD - W3, ik (ARSI B . 3 (4), 1954,

3) The Radiation Dust from the Nuclear Detonation, The institute for chemical research in
collaboration with the radioisotope research committee, Kyoto University, (Bull. Inst. Chem.
Res., Supplementary issue, Kyoto Univ.),November. 1954.

4) M. Yamamoto, et al., Health Phys. 70(5),744-748 ,1996
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