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CERTIFICATE

The highest energy beam cyclotron
measures 82,400MeV
- and was achieved by
'SRC (Superconducting Ring
~ Cyclotron) '
at RIKEN (Japan)
in Wako, Saitama, Japan
on 28 March 2022
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Emperor and Empress’s Visit

March 12, 1992 October 3, 2006
First Visit of Emperor Second Visit of Emperor with Empress

On No.5 RIKEN Cyclotron Near by No.9 RIKEN Cyclotron
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On the Interaction of Elementary Particles. 1.

By Hideki Yurawa.
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(Read Nov. 17, 1934)

Now such interaction between the elementary particles can be des-
cribed by means of a field of force, just as the interaction between the
charged particles 1s described by the electromagnetic field.
considerations show that the interaction of heavy particles with this

The above

field is much larger than that of light particles with it.
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1947: Cecil Powell, Giuseppe Occhialini, Hugh Muirhead, and César
Lattes detect a new meson, labeled i, which decays into the known
meson, labeled y, using llford nuclear emulsion plates exposed in the
Pyrenees and in the Andes. The event was spotted by assistant Marietta

Kurz. > 19495 7;)1I55kf / —~ LV H

1948: Pions are detected in emulsions in experiments run by Eugene
Gardner and Lattes at the new Berkeley 184-inch synchrocyclotron
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U-237DH R |

PVBEMTRDERZHRX TR
Nishina et al., Phys. Rev. 67| 1182 (
“Induced B-Activity of Uraniu

BI&E, YIS ETARILYUM
NBELRDFERZHEL. BICNpLinA
McMillan and Abelson, Phys. Rev. 57

N
]

238 (n,v) 239 - 239Np_)

i O S AT S M SEI B CNINF SRR

940)

238 (n,2n) 237U—B-+ 23793 (2105 FafRiE)

In the course of experiments on the fission of uranium
by fast neutrons,! besides fission products the uranium
fraction showed a B-activity with a periad 6.5 days.

LETTERS TO THE EDITOR

This activity was induced appreciably only by fast
neutrons obtained by bombarding lithium with 3-Mev.
deuterons {rom our cyclotron. The experimental procedure
was as follows,

A few grams of uranium oxide, UiOs, carefully purified
and freed from its disintegration products were exposed to
fast neutrons for more than fifty hours. After the exposure,
a uranium fraction (U;04) was separated and purified from
all possible elements produced by fission as well as from its
own disintegration products. The most care was given to

radioactive family 4n-1. )
The sign of the f-rays was shown to be negative and
a radiocactive

it is clear that its period must be/very long,

decay curve 1t is clear that its Period must pe very long,
if it exists. To search for such an element, the irradiated
uranium oxide, which was freed from fission products as
well as-its own disintegration products as above mentioned,
was left for about 7 days, and was then dissolved in nitric
acid. The solution, after an addition of perrhenic acid, was
treated with ammonium sulphide and then acidified with
sulphuric acid. The precipitated rhenium suiphide, alter
the removal of contaminated sulphur by carbon bisulphide,
was examined for - and a-activities. Neither of them could
be found within the error of our experiments. We may thus
conclude, as in the case of 23-minute uranium,?® that the
6.5-day uranium decays also into a very long-lived 93
element. The detailed accounts of the experiments will be
given elsewhere.

The above investigations were carried out as a part of
the work of the Atomic Nucleus Sub-Committee of the
Japan Society for the Promotion of Scientific Research,
We acknowledge the assistances given by our laboratory
colleagues in connection with the irradiation of samples
and by Messrs, N. Saito and N. Matuura regarding the
chemical separations,

11940) T Ve

decay curve

H. Ezor
Nuclear Research Laborator;
Inatitute of Physical and Ehemlcal Research,
K. Kimura
M. Ixkawa

Chemlcal lmlitllte.
Faculty of Seie:
Im_Ferlnl Unlvvuily of Tokyo,

Induced (-Activity of Uranium by Fast Neutrons

'S Nxshlna,’r Yesgaki, H. Ezoe, K, Kimura and M. [kawa, Natire
144 541 (1939) Nature, ln preas (1940).
Y, Nishina, T, Yasaki, K. Kimura and M. Tkawa, Nature 142, R4

938).
VE. Segr#, Phys, Rey. 55, 1104 (1939).
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Sex-linked Mutations of Drosophila melanogastér, ete. 419

i - . - ‘We shall next deal with the dependence of the mutation fre-
FEFICKDLIVVIVNIDORAER ‘quencies -on the stages of growth of the treated males. Generally
Sexlinked Mutations of Drosophila melanogaster - speaking, the mutation rates in cases: NI and NIV, both of which

Induced by Neutron Radiations

Fomi w Cyloiron are in the same conditions regarding the stage of growth (adults),

exceed that either of NII (pupae) or of NIII (larvae), although the

S i O e ALV - dose is not the same for each case. From these results, it may

(Received August 31, 1939.)

———————— S
SRR Sex-linked Mutations of Drosophila melanogaster |
Only a few experiments with neutrons in thejilld
have bein repmtedp The first was that of Whiti; ] ?Zd liced by Ne Mt}"o n Ra dz atzorz S . ‘ malve
from a Cyclotron. - 1R e

dominant lethals in Hobrobracon with the a1d of th
University of California. Next, Nagai and Loch
producing mutations in Drosophila ‘melanogaster v
from  beryllium. (485 g) irradiated by r-rays of 1
obtained a mutation rate of 1 in 98, or 44 lethals in
On the other hand, Timoféeff-Ressovsky and his
been studying the same problem with neutrons prog
ing a lithium target with.fast deuterons, and ha
following conclusions:

1. Through neutron irradiation, increase in {
quency is obtained, which is statistically well estab

2. The induced mutation frequency increases p
doses.

8. Action of neutron radiations per unit doses (per pair of ions
inside tissues) for producing mutations is weaker than that of X- or
7-Tays. .

Snell®” studied the appearance of sterility and of heredity changes

(1) P. W, WHITING: Smence, 84 (1936), 68. .. 55 » H J MUl le r 1946£'£ / —/\}I/l::él:—:g
?3 (19(323), 1:197!& N.AGAI and G. L. LocHER: Nature, 140 (1937), 111, Genetics, Xfﬁm‘g“”__ J: 5 %,754 ,fzi,( ﬁ}:o)?\qﬁ

3) N. W. TIMOFEEFF-RESSOVSKY: Forschung u. Rortschr., 14 (1938), 165;
N. W TIMOFEEFF-RESSOVSKY und K. Gi ZIMMER: Naturwiss., 26 (1938),: 3263
N. W. TIMOFEEFF-RESSOVSKY, K. G. ZIMMER, und F. A. HEYN: Naturwiss.; 26
(1938), 108; K. G. ZimMeR und N, W. TiMorEerF-RESSOVSKY: Strahlenther., 63
(1938), 528+ : ) $

(4) G.D. SnEuL: Proc. Nat. Acad. Sei., 25 (1939), 11.

By Yoshio NISHINA and DalgOI'O MORIWAKI. n the

(Recelved August 3] 1939) e | se of

(7) W. G. Moor: ' Genetics, 19 (1934), 209.
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FIGURE 6.5 (a) Nishina’s 60-inch cyclotron. Nishina spent most his time reconstructing
the machine to obtain stronger and more stable beams. (Courtesy of the Special Collections,

NCSU Libraries.)
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FIRST COMPLITE COLOR OF MIDICI PALACE

Gl ENGINEER) USES ACETYLENE TORCH TO DISMANTLE LARGER OF DR. NISHINA'S TWO CYCLOTRONS. MACHINE WAS PARTITIONED TO FACILITATE DUMPING AT SE

CYCLOTRON - SMASHING

American soldiers demolish and sink
precious Jap scientific equipment

DECEMBER 24, 1945 "] CENTS

BY SUBSCRIPTION: TWO YEARS $8.50

Last month American soldiers, acting on orders from
above, hacked a path with bulldozers to the doors
of the Nishina Laboratory in Tokyo’s Institute of
Physical and Chemical Research and dismantled
two of Japan’s five atom-smashing cyclotrons. Dr.
Nishina, whose larger cyclotron (above) was partly
U.S.-built, had been working under strict super-
vision on medical and biological research. His appa-
ratus could not have been used to make an atomic
bomb. Despite this. parts of the dismantled 200-ton

19454E12H 24 H 3847 [LIFE |
BIgEY A 7 a b VAR AR
DB S Nk

cyclotron were loaded on two Army cargo ship
and dumped in Tokyo Bay. Meanwhile in Kyoto an
Osaka other Gls descended upon and destroyed Ja
pan’s three other cyclotrons. U.S. scientists wer
enraged. The Association of Oak Ridge Scientist
called the action a “crime against mankind.” Fo
the original order every one blamed the chain of cort
mand, which led ultimately to the Secretary of Wai
who admitted it had come from his office, thoug
not directly from him. It was, he said, a mistake

E
T

BASE OF CYCLOTRON, which was imbedded in concrete, is defaced by acetylene
torch so it cannot be used again. Magnet’s huge copper coils were lifted out by cranes.

i S
SOLDIERS CART CYCLOTRON PARTS from Dr. Nishina’s laboratory through
institute’s grounds in a huge trailer. Men were from Eighth Army engineer battalion.

PROFESSOR NISHINA PLEADS for his equipment. “This is ten years of my
life,” he said. “It has nothing to do with bombs.” His wife and secretary wept quietly.

IN TOKYO BAY Americans dump section of *‘gun,” one of cyclotron’s most essen-
tial parts. Pieces were sunk in water 4,000 feet deep so Japs could never retrieve them.
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Atomic Energy for Military Purposes*

H. D. Smyra
Chairman of the Department of Physics, Princeton University; Ca ltant to Manh District,
U. S, Corps of Engineers

FOREWORD

The story of the development of the atomic bomb by the
combined efforts of many groups in the United States is a
fascinating but highly technical account of an enormous
enterprise. Obviously military security prevents this story
from being told in full at this time. However, there is no
reason why the administrative history of the Atomic Bomb
project and the basic scientific knowledge on which the
several ‘developments were based should not be available
now to the general public. To this end this account by
Professor H. D. Smyth is presented.

All pertinent scientific information which can be released
to the public at this time without violating the needs of
national security is contained in this volume. No requests
for additional information should be made to private
persons or izati iated directly or indirectl

PREFACE

The ultimate responsibility for our nation's policy rests
on its citizens, and they can discharge such responsibilities
wisely only if they are informed. The average citizen cannot
be expected to understand clearly how an atomic bomb is
constructed or how it works, but there is in this country a

ial group of engi and scientific men who can
understand such things and who can explain the poten-
tialities of atomic bombs to their fellow citizens. The
present report is written for this professional group and is a
matter-of-fact, general account of work in the United
States since 1939 aimed at the production of such bombs.
It is neither a documented official history nor a technical
treatise for experts. Secrecy requirements have affected
both the detailed content and general emphasis so that

with the project. Persons discl or securing

many i ing have been omitted.
Refi to British and Canadian work are not in-

information by any means whatsoever without authoriza-
tion are subject to severe nenalties under the Espionage Act.

The success of the development is due to the many
h ds of scienti i workmen, and ad-
ministrators—both civilian and military—whose prolonged
labor, silent p and whole-hearted it
have made possible the unprecedented technical accom-
plishments here described.

L. R. Groves
Major General, USA
* Written at the mql"l“t of Major General L. R. Groves,

United States Army. Publication authorized as of August,
1945, Copyright 1945 by H. D. Smyth. This article is a

tended to be complete since this is written from the point
of view of the activities in this country.

The writer hopes that this account is substantially accu-
rate, thanks to cooperation from all groups in the project;
he takes full responsibility for such errors as may occur.

H. D. Smyre

republication of the official report issued by the ‘“Man-
hattan District,” U. S. Corps of Engineers, with minor
clarifications and corrections In wording and the additi
of certain sentences, five figures, one appendix and the in-
dexes, all of which appeared in the book Alomic Energy
for Military Purposes published by the Princeton Univer-
sity Press fo whom grateful acknowledgment is made.
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The administration of the Institute 1s not an eamy
matter at this time of national hardship. The most
difficult thing is the finance of the Institute, on
which we hevs to concentrate our energy. I had to

ive u hygics and become an administrator and a
buainsss man. he present objective ol our Institute
ie the application of science to peaceful industry |
and thus to promote the rehabilitatlion of general
aoonomy of this country, in whioh the poverty para-
Lyses the whols machinery of the psople. Soclentists
must take their due shaere in realizing the eoconomical-
racovery of Japan in order that she can assume her

responsibility in promoting world peags,




......

PHFBGE R A
19484412 © 2H1

19464¢ © K N—{-Flirk

SRR 151 R

RIBERT.  BIERRSE T R |

Lﬁ(m@m%%@)
1951@"“% _Jﬁ%

FﬂEM,a‘I
(IHERREST ) T
1955@@4 &{Rﬁkg




by —

R
ST ILER

H
A
D
>
U
D
&
xR
&
78
%

19494 Eﬂiiazﬂ?z:n AV
! PR & R T3 T




Eing

12 KR

an

Harry C. Kelly

POBRANX BENWRES
SR |07 BB
RBACHOBIUNINES® 11|
MEN ENRERVE v
vt | muE DRONEE
EROERN M BOMERE
(BES) © KEHEK RBIEKS
SLEMCRIN B MPrAD
A0N R ROEFVEENS
USI0 (e BRI

Wk e

GHQEEFAPIZ AR EB

195044 H IR 2 BT KERP D

SUHROBHE | m NP
FEOIUrOTOKIEREmY
AR—p—RECTHESEVD
MIHLIESHULS HYAD
LONBE BN on
oY BB HRIOERVE
- WO HUBREBE
RADMERIORFFEAC
FERBSICON DANL
AUER oL IRSKR

~oowitollmnd” KN—-KRONTHESH—EHY

7 DA ZEB L.

—

OF e TAV b
HADRISERD

CRTHE L

TR

L

_\)/ﬁ
=

VERF LU IEHNCIRBERN (L0 IRH¥E)

7‘!,-
<o

SEDDOHIo
iz

Kz

N

HHEMSHEH L T,

T o

FEHEICHEBRIN TV,

7 AU A OBl
HAD#

HoT=,

FHEDOREKT

RELOWE 0292 0

10 AADLONERG | &

HRKUAEL MR b

RS YBROMVE
NPRHRLY MR IR IS

f;—
<o

BULFHREMDRETH -

fEm/ /vf

ﬂ%ﬂxﬂ;@wu@ﬁ/\

_ﬁbr. U BHENES]
BECHDNOL (TR
B WO VR

0 —nEwoRKEY EROH O~ MAERESIHO
§ B REWOSIREMSOCH BUKADNI® AN

I HE  SURBRHAVII® CADLOMBIE N
m KOBREUHRBRAL L—NRECHvIOLY
j& 0 rRELRRS 19BEOL
3 hamn) Ezﬂﬁt BEVE<
LSS QRN

188 ncove IEECIEE "o
n pisonsse BBOIAES) AR’
Q BRENIK Y
u #mmxuemnzﬁmm% MBOKALL EH-R
137  So-CERMRENCICN EORBIIRLR
R MRSV G B SEBUDOREHRES
5 EobveeKecuENE B(CEIRRARULIOR
. R0 N EREEN  SYDUHANE JEE

R RN

S A bl

he—REURMBI NG PR EROIBRMK
R ORCHIS MERECE QPVIIE o NN
R0 WORKE Mt Bl SERE 0L

RI0RL” TMRCHISEY  SERRREG S NEERT
WEORE DHEROEIR - W LI WeRBHHERIL
BEORREROE e BEEN . ERCITHRREA
O WEHHKE - HeHERRN  AROINI0 1

VDT DEECHIMVE -+ HEBCRORMAE!

FOEM vuReroky M HBODYER - NhHIRT

miHE e BN

by (82 (EmE) U L EHBAHERERE ONURORRM VI REERPENOLE WOl
v geEEopons [ B<ZURON BHEBKE Mrox N S—DENRUI B - D i - BEVSHR

npe fiT 3
At
B Q ERRILNESR
QUPIGTIECREL T )
W KBEUO<BIELIN LIl PHENACCMPEIEHIKT  BIEPHTLLY DRVE A0 BT - FRRLE

RSO (RIRM 1 ™) 32 [ ~O-HEEHNRIV~ iR

HewByeTE!BExve P

AISHFRHRAL WIEEK .m. (VPR BRI HIUPRNP B~ OREIROLS
sy foosinons Ml SOHEHIIOCUEERY  VSNNBSOINKAY HE FHESERTGHIMEN



I »
!
2F
N x¥ .
)
o
m
2
>
= ]
'\‘ » . —
YW d 24 {9t <
-4 lake oo
S t
ST A0 pAAA-O WA e N AL - .
o s ial e A 40y ’ | -
o
b y %5 B M
~ & v A Sry o v 4
e
% > 2
7 y I A s
T ~ AL iAo L AV . J

\
< ’
s
x|
vy
'S B
=
o
s
-
.r~-
=
S%
N
A
A
=
;:"
e
S
o
Vs

G 1t AY MIR? £ B0 {RY) 1> cxt KT L) N
o 18] RIS f1e 2N s 1

,' 4 : ' i~
| iR *y \‘% I | [




[ AN &imEiH] 19494

b

=Rk

T
(el
i

HARSA M 2akld. PzEsEd 5,

%

Ji
[H D BLIRIT

JRA-INTR T D278 D [EER

OB 2 HE LD bR EH 1.

‘B

WO 2355 T 5,




M 19504

3H HINAHAKRLELTT AV AN fHTu—L L RE

P SbEs u—LyADYVZuf7ubuLzi3

M 19504

~11 H 22

JIER eI A

|

i

H UEKERmBezaitad U TS A L &2k

b

TV =06 H)

T DI 2R S 5

19514 1R 108 +ikdsi55 2 F B







oL W ¢ BN

c

Fo

ERE R DB
HZZ R
1z# % %2 D 1% 6 (S —
5 F. MiAkE LY IR IFE— R DB |

V)) \ ﬂ 3 > 3 1] — AS ﬂ%:ﬁﬁtﬁg
fl#\ 4?4'5-’0 BEORE S —2 MBiE & b IR |
0 ik > T\ 3







B R=EER(T I =D& 3B5, 18774 (BHB104)
10818 - 19524 (BEF127E)1A6H) L. BA;aHM ohE
MERAIHOBUAR. EXR, REMREZE 2H) . &
ERETEHE,

19114 @ B4

19294F | FEE LT EFRICAF
—>FIRDNSAXREDBRICRERZ &R, EEIZCA
S8 K| BT

—1933F | ¥ (BU+HEEE) . 820 LFERIC
P DEORENRIZDR

19344 @ BEERILFRICAF
—1936F 128 | 2R

19374 | FEEDEZFTEFHE © L THERAFEFIIEFR(C
AF/ C DEORERIEFR

1938F381H : KFICR 2

19404 | HRAKF 7w 2R MZCEATIZIATICE17%
19414 MEICT 5

19444F  fZeAEE © L CIEMLFIZSPTICRE S5
1945468 | ML IC B




WE B (F=0D OAHE. 1861F11H24B (TATE10

B228) - 1949 (iEFf1244% )1 H25H) (£. BADBGAR.,

IS IXE— 6L, BV IS —5%, B3 BE., RIETory)
BarASNdIELH AU, A IFERE (D 5<F) . LLATD

EBEEF(ChEL)ER

AARFBEIIR., SHETRE, ECHTIREFEREXR

BRI ERIZHTI=5,

«1945%F 2A198 . REIZEBBEDSRIZDOIVTEE,6H1
B, ZECTEXLTEERRESEEAETIZERRE, BZAHFET T
PREREL T REPALE - BICERRERECHIEZET
Do

*1948F XKEMNOKFDHTEHMEELNDS,

*1949%F 1H25B. FAZ<HLEESEICKYSEEE, BB,
E—1fr,


https://ja.wikipedia.org/wiki/%E5%BE%93%E4%B8%80%E4%BD%8D
https://ja.wikipedia.org/wiki/1861%E5%B9%B4
https://ja.wikipedia.org/wiki/1861%E5%B9%B4
https://ja.wikipedia.org/wiki/11%E6%9C%8824%E6%97%A5
https://ja.wikipedia.org/wiki/11%E6%9C%8824%E6%97%A5
https://ja.wikipedia.org/wiki/11%E6%9C%8824%E6%97%A5
https://ja.wikipedia.org/wiki/11%E6%9C%8824%E6%97%A5
https://ja.wikipedia.org/wiki/%E6%96%87%E4%B9%85
https://ja.wikipedia.org/wiki/10%E6%9C%8822%E6%97%A5_(%E6%97%A7%E6%9A%A6)
https://ja.wikipedia.org/wiki/10%E6%9C%8822%E6%97%A5_(%E6%97%A7%E6%9A%A6)
https://ja.wikipedia.org/wiki/10%E6%9C%8822%E6%97%A5_(%E6%97%A7%E6%9A%A6)
https://ja.wikipedia.org/wiki/10%E6%9C%8822%E6%97%A5_(%E6%97%A7%E6%9A%A6)
https://ja.wikipedia.org/wiki/1949%E5%B9%B4
https://ja.wikipedia.org/wiki/1949%E5%B9%B4
https://ja.wikipedia.org/wiki/%E6%98%AD%E5%92%8C
https://ja.wikipedia.org/wiki/1%E6%9C%8825%E6%97%A5
https://ja.wikipedia.org/wiki/1%E6%9C%8825%E6%97%A5
https://ja.wikipedia.org/wiki/1%E6%9C%8825%E6%97%A5
https://ja.wikipedia.org/wiki/1%E6%9C%8825%E6%97%A5
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC
https://ja.wikipedia.org/wiki/%E6%94%BF%E6%B2%BB%E5%AE%B6
https://ja.wikipedia.org/wiki/%E4%BD%8D%E9%9A%8E
https://ja.wikipedia.org/wiki/%E5%BE%93%E4%B8%80%E4%BD%8D
https://ja.wikipedia.org/wiki/%E5%8B%B2%E7%AD%89
https://ja.wikipedia.org/wiki/%E5%8B%B2%E4%B8%80%E7%AD%89%E6%97%AD%E6%97%A5%E6%A1%90%E8%8A%B1%E5%A4%A7%E7%B6%AC%E7%AB%A0
https://ja.wikipedia.org/wiki/%E7%88%B5%E4%BD%8D
https://ja.wikipedia.org/wiki/%E4%BC%AF%E7%88%B5
https://ja.wikipedia.org/wiki/%E9%9F%B3%E8%AA%AD%E3%81%BF
https://ja.wikipedia.org/wiki/%E7%89%A7%E9%87%8E%E4%BC%B8%E9%A1%95#cite_note-daijirin-1
https://ja.wikipedia.org/wiki/%E5%B9%BC%E5%90%8D
https://ja.wikipedia.org/wiki/%E8%AB%B1
https://ja.wikipedia.org/wiki/%E7%89%A7%E9%87%8E%E4%BC%B8%E9%A1%95#cite_note-3
https://ja.wikipedia.org/wiki/%E7%89%A7%E9%87%8E%E4%BC%B8%E9%A1%95#cite_note-3
https://ja.wikipedia.org/wiki/%E7%89%A7%E9%87%8E%E4%BC%B8%E9%A1%95#cite_note-3
https://ja.wikipedia.org/wiki/%E5%A4%A7%E4%B9%85%E4%BF%9D%E5%88%A9%E9%80%9A
https://ja.wikipedia.org/wiki/%E5%90%89%E7%94%B0%E8%8C%82
https://ja.wikipedia.org/wiki/%E5%AF%AC%E4%BB%81%E8%A6%AA%E7%8E%8B%E5%A6%83%E4%BF%A1%E5%AD%90
https://ja.wikipedia.org/wiki/%E9%BA%BB%E7%94%9F%E5%A4%AA%E9%83%8E
https://ja.wikipedia.org/wiki/%E9%BA%BB%E7%94%9F%E5%A4%AA%E9%83%8E

HH % (KL LITA, 1878E(BHA114E)9822H - 1967
FE(IBM425)10A208) 1F. BEADARE ., BUAR. Ik
PE—1L, BE X KRB, B : TR (F=1155),

NELIEKE (5$45-48-49-50-511%) . A KE (73
74-75-78'791%) . EMKXE (E5K) . E—EE KE (52
R).EZEERE (E2(8) . REFREE (7TH)) . EiEMRES
(#:EES)  EEERFER@R) . ZREBEXZER(E
5(). HABHEHRE (F21) . EXTEHERE. BER=HE

() ZEELT=,



https://ja.wikipedia.org/wiki/1878%E5%B9%B4
https://ja.wikipedia.org/wiki/1878%E5%B9%B4
https://ja.wikipedia.org/wiki/%E6%98%8E%E6%B2%BB
https://ja.wikipedia.org/wiki/9%E6%9C%8822%E6%97%A5
https://ja.wikipedia.org/wiki/9%E6%9C%8822%E6%97%A5
https://ja.wikipedia.org/wiki/9%E6%9C%8822%E6%97%A5
https://ja.wikipedia.org/wiki/9%E6%9C%8822%E6%97%A5
https://ja.wikipedia.org/wiki/1967%E5%B9%B4
https://ja.wikipedia.org/wiki/1967%E5%B9%B4
https://ja.wikipedia.org/wiki/%E6%98%AD%E5%92%8C
https://ja.wikipedia.org/wiki/10%E6%9C%8820%E6%97%A5
https://ja.wikipedia.org/wiki/10%E6%9C%8820%E6%97%A5
https://ja.wikipedia.org/wiki/10%E6%9C%8820%E6%97%A5
https://ja.wikipedia.org/wiki/10%E6%9C%8820%E6%97%A5
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC
https://ja.wikipedia.org/wiki/%E5%A4%96%E4%BA%A4%E5%AE%98
https://ja.wikipedia.org/wiki/%E6%94%BF%E6%B2%BB%E5%AE%B6
https://ja.wikipedia.org/wiki/%E4%BD%8D%E9%9A%8E
https://ja.wikipedia.org/wiki/%E5%BE%93%E4%B8%80%E4%BD%8D
https://ja.wikipedia.org/wiki/%E5%8B%B2%E7%AD%89
https://ja.wikipedia.org/wiki/%E5%A4%A7%E5%8B%B2%E4%BD%8D%E8%8F%8A%E8%8A%B1%E7%AB%A0%E9%A0%B8%E9%A3%BE
https://ja.wikipedia.org/wiki/%E6%97%A7%E5%A7%93
https://ja.wikipedia.org/wiki/%E5%86%85%E9%96%A3%E7%B7%8F%E7%90%86%E5%A4%A7%E8%87%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC2%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC3%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC4%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC5%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E5%A4%96%E5%8B%99%E5%A4%A7%E8%87%A3_(%E6%97%A5%E6%9C%AC)
https://ja.wikipedia.org/wiki/%E6%9D%B1%E4%B9%85%E9%82%87%E5%AE%AE%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E5%B9%A3%E5%8E%9F%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC2%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC3%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E8%BE%B2%E6%9E%97%E6%B0%B4%E7%94%A3%E5%A4%A7%E8%87%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC%E4%B8%80%E5%BE%A9%E5%93%A1%E5%A4%A7%E8%87%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC%E4%BA%8C%E5%BE%A9%E5%93%A1%E5%A4%A7%E8%87%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E3%81%AE%E5%9B%BD%E4%BC%9A%E8%AD%B0%E5%93%A1#%E8%A1%86%E8%AD%B0%E9%99%A2%E8%AD%B0%E5%93%A1
https://ja.wikipedia.org/wiki/%E8%B2%B4%E6%97%8F%E9%99%A2_(%E6%97%A5%E6%9C%AC)
https://ja.wikipedia.org/wiki/%E8%B2%B4%E6%97%8F%E9%99%A2_(%E6%97%A5%E6%9C%AC)#%E5%8B%85%E9%81%B8%E8%AD%B0%E5%93%A1
https://ja.wikipedia.org/wiki/%E7%9A%87%E5%AD%B8%E9%A4%A8%E5%A4%A7%E5%AD%A6
https://ja.wikipedia.org/wiki/%E7%B7%8F%E9%95%B7
https://ja.wikipedia.org/wiki/%E4%BA%8C%E6%9D%BE%E5%AD%B8%E8%88%8E%E5%A4%A7%E5%AD%A6
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%87%AA%E7%94%B1%E5%85%9A_(1945-1948)
https://ja.wikipedia.org/wiki/%E6%B0%91%E4%B8%BB%E8%87%AA%E7%94%B1%E5%85%9A_(%E6%97%A5%E6%9C%AC)
https://ja.wikipedia.org/wiki/%E8%87%AA%E7%94%B1%E5%85%9A_(%E6%97%A5%E6%9C%AC_1950-1955)

19464 (FRF1215F)5A . BA B H= RIS L —ERD A B
ERICHESIBRERBADTRIEETZE, NEREXEIZHE
Lf-(E1IREHAE) ., AHAFTEEEZTOXEME KA
FOREDEHHETHY . BEEEZRTOWVEVWEREREES (B
EREERDTEESEZE T o) DEHELTHARET
Hhd, FTl-. XKNNEEZEE ThHo-HEBGARMNEHEIZHE-
FOLEENFHTTH5D, AEI12A208IZ(X. THDE[E
ZERTAHEARHEAICI > TEEERZEZINS, XE
AEICABREUFFECTIERAEPEREMEREIZEST
BEREEERZHLEDT-,

19475 (RBFN1225)4 8 . HBAEZFEZEZD AMIZHFHE 2304
EETIE. BRZFTEEIHICBLWTESZE THAI LN
BHEOEZEHLIN, F-EEREAEILESN-F-O. ERXRMTA
HHFLVOERMABRAEDEZEX THO-EHELEXH
I EMELT=,

HEIIrTYELE-N, SROBABRREZEARTERIC
E—REFEEOA, HEROAEERLIIE—RELTE
RIZHMTEHN, HERNSFEHEHSTTHGERZEN
LTULV =, LALTHIEZ. BHEIEFE—ENOHETRELNSE
BOEEZRFALIC, F-HtEREROMEL 1Z5E0NER
BEEL-, SOSLTHDHERBETH S H ILABE AR T
LE=AEGEEET . i< EAREH19484 (BF1234F) . BE
HECKYRELT-, COM. BERIZAmEEFbET & it
- EEFHMOCHFTAELORTISTEERBHAEN
EHLETEHEREN M ERSh ., SEANBEIZFHIEL-,



https://ja.wikipedia.org/wiki/1946%E5%B9%B4
https://ja.wikipedia.org/wiki/1946%E5%B9%B4
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%87%AA%E7%94%B1%E5%85%9A_(1945-1948)
https://ja.wikipedia.org/wiki/%E9%B3%A9%E5%B1%B1%E4%B8%80%E9%83%8E
https://ja.wikipedia.org/wiki/%E5%85%AC%E8%81%B7%E8%BF%BD%E6%94%BE
https://ja.wikipedia.org/wiki/%E5%85%AC%E8%81%B7%E8%BF%BD%E6%94%BE
https://ja.wikipedia.org/wiki/%E5%86%85%E9%96%A3%E7%B7%8F%E7%90%86%E5%A4%A7%E8%87%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E7%AC%AC1%E6%AC%A1%E5%90%89%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E5%A4%A7%E6%97%A5%E6%9C%AC%E5%B8%9D%E5%9B%BD%E6%86%B2%E6%B3%95
https://ja.wikipedia.org/wiki/%E8%A1%86%E8%AD%B0%E9%99%A2
https://ja.wikipedia.org/wiki/%E8%B2%B4%E6%97%8F%E9%99%A2_(%E6%97%A5%E6%9C%AC)
https://ja.wikipedia.org/wiki/%E8%B2%B4%E6%97%8F%E9%99%A2_(%E6%97%A5%E6%9C%AC)
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E3%81%AE%E5%9B%BD%E4%BC%9A%E8%AD%B0%E5%93%A1
https://ja.wikipedia.org/wiki/12%E6%9C%8820%E6%97%A5
https://ja.wikipedia.org/wiki/12%E6%9C%8820%E6%97%A5
https://ja.wikipedia.org/wiki/12%E6%9C%8820%E6%97%A5
https://ja.wikipedia.org/wiki/12%E6%9C%8820%E6%97%A5
https://ja.wikipedia.org/wiki/%E5%9C%A8%E6%97%A5%E6%9C%9D%E9%AE%AE%E4%BA%BA
https://ja.wikipedia.org/wiki/%E9%A6%96%E7%9B%B8%E5%AE%98%E9%82%B8%E3%83%87%E3%83%A2%E4%BA%8B%E4%BB%B6
https://ja.wikipedia.org/wiki/%E5%A4%A7%E8%94%B5%E5%A4%A7%E8%87%A3
https://ja.wikipedia.org/wiki/%E5%A4%A7%E8%94%B5%E5%A4%A7%E8%87%A3
https://ja.wikipedia.org/wiki/%E7%9F%B3%E6%A9%8B%E6%B9%9B%E5%B1%B1
https://ja.wikipedia.org/wiki/%E5%82%BE%E6%96%9C%E7%94%9F%E7%94%A3
https://ja.wikipedia.org/wiki/%E5%BE%A9%E8%88%88%E9%87%91%E8%9E%8D%E9%87%91%E5%BA%AB
https://ja.wikipedia.org/wiki/1947%E5%B9%B4
https://ja.wikipedia.org/wiki/1947%E5%B9%B4
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E5%9B%BD%E6%86%B2%E6%B3%95
https://ja.wikipedia.org/wiki/%E7%AC%AC23%E5%9B%9E%E8%A1%86%E8%AD%B0%E9%99%A2%E8%AD%B0%E5%93%A1%E7%B7%8F%E9%81%B8%E6%8C%99
https://ja.wikipedia.org/wiki/%E7%AC%AC23%E5%9B%9E%E8%A1%86%E8%AD%B0%E9%99%A2%E8%AD%B0%E5%93%A1%E7%B7%8F%E9%81%B8%E6%8C%99
https://ja.wikipedia.org/wiki/%E7%AC%AC23%E5%9B%9E%E8%A1%86%E8%AD%B0%E9%99%A2%E8%AD%B0%E5%93%A1%E7%B7%8F%E9%81%B8%E6%8C%99
https://ja.wikipedia.org/wiki/%E7%AC%AC23%E5%9B%9E%E8%A1%86%E8%AD%B0%E9%99%A2%E8%AD%B0%E5%93%A1%E7%B7%8F%E9%81%B8%E6%8C%99
https://ja.wikipedia.org/wiki/%E7%AB%B9%E5%86%85%E7%B6%B1
https://ja.wikipedia.org/wiki/%E7%AB%B9%E5%86%85%E7%B6%B1
https://ja.wikipedia.org/wiki/%E7%AB%B9%E5%86%85%E6%98%8E%E5%A4%AA%E9%83%8E
https://ja.wikipedia.org/wiki/%E9%AB%98%E7%9F%A5%E7%9C%8C%E5%85%A8%E7%9C%8C%E5%8C%BA
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E7%A4%BE%E4%BC%9A%E5%85%9A
https://ja.wikipedia.org/wiki/%E5%90%89%E7%94%B0%E8%8C%82#cite_note-FOOTNOTE%E5%AE%9F%E9%8C%B2%E9%A6%96%E7%9B%B8%E5%88%97%E4%BC%9D200399-19
https://ja.wikipedia.org/wiki/%E8%A5%BF%E5%B0%BE%E6%9C%AB%E5%BA%83
https://ja.wikipedia.org/wiki/%E6%86%B2%E6%94%BF%E3%81%AE%E5%B8%B8%E9%81%93
https://ja.wikipedia.org/wiki/%E6%86%B2%E6%94%BF%E3%81%AE%E5%B8%B8%E9%81%93
https://ja.wikipedia.org/wiki/%E5%90%89%E7%94%B0%E8%8C%82#cite_note-FOOTNOTE%E5%AE%9F%E9%8C%B2%E9%A6%96%E7%9B%B8%E5%88%97%E4%BC%9D200399-100-20
https://ja.wikipedia.org/wiki/%E7%A4%BE%E4%BC%9A%E5%85%9A%E5%B7%A6%E6%B4%BE
https://ja.wikipedia.org/wiki/%E5%AE%B9%E5%85%B1
https://ja.wikipedia.org/wiki/%E5%86%85%E9%96%A3%E7%B7%8F%E8%BE%9E%E8%81%B7
https://ja.wikipedia.org/wiki/%E7%89%87%E5%B1%B1%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/%E8%8A%A6%E7%94%B0%E5%86%85%E9%96%A3
https://ja.wikipedia.org/wiki/1948%E5%B9%B4
https://ja.wikipedia.org/wiki/1948%E5%B9%B4
https://ja.wikipedia.org/wiki/%E6%98%AD%E5%92%8C%E9%9B%BB%E5%B7%A5%E4%BA%8B%E4%BB%B6
https://ja.wikipedia.org/wiki/%E6%98%AD%E5%92%8C%E9%9B%BB%E5%B7%A5%E4%BA%8B%E4%BB%B6
https://ja.wikipedia.org/wiki/%E6%B0%91%E4%B8%BB%E5%85%9A_(%E6%97%A5%E6%9C%AC_1947-1950)
https://ja.wikipedia.org/wiki/%E7%94%B0%E4%B8%AD%E8%A7%92%E6%A6%AE
https://ja.wikipedia.org/wiki/%E5%90%8C%E5%BF%97%E3%82%AF%E3%83%A9%E3%83%96
https://ja.wikipedia.org/wiki/%E6%B0%91%E4%B8%BB%E8%87%AA%E7%94%B1%E5%85%9A_(%E6%97%A5%E6%9C%AC)

1 l\[ }_\)‘«,)j,\‘ // [ %em

) 4
(;«, Foy ey EviA.
4
. il «A ,[

,

)

c! 4
b}
'I’/ v ';
t ; ; 7y
\ /ﬂ/z Lot m Ocou?/u.‘(,n;r;
/ vEc )
) I
ST P '
/ 1/’:;.‘//’{/{}'&
7 .
Z-\ ﬁf/’/lu
) / i 7 - ~
g,v,,ygf( 2

AR o
1SR g/

<L
7

v

A LEA AL

/)

g A% v .
7 Jwtéwp Ly
D
é‘ f/yé“',-’:t :
} '/G‘ﬂ/-tr; (% 1;




	スライド 1
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9
	スライド 10: 日本初の理研第1号サイクロトロン
	スライド 11
	スライド 12
	スライド 13
	スライド 14
	スライド 15
	スライド 16
	スライド 17
	スライド 18
	スライド 19
	スライド 20
	スライド 21
	スライド 22
	スライド 23
	スライド 24
	スライド 25
	スライド 26
	スライド 27
	スライド 28
	スライド 29
	スライド 30
	スライド 31
	スライド 32
	スライド 33
	スライド 34
	スライド 35
	スライド 36
	スライド 37
	スライド 38
	スライド 39
	スライド 40
	スライド 41
	スライド 42
	スライド 43
	スライド 44
	スライド 45
	スライド 46
	スライド 47
	スライド 48
	スライド 49
	スライド 50
	スライド 51
	スライド 52
	スライド 53
	スライド 54
	スライド 55
	スライド 56
	スライド 57
	スライド 58
	スライド 59
	スライド 60
	スライド 61
	スライド 62
	スライド 63
	スライド 64
	スライド 65
	スライド 66
	スライド 67
	スライド 68
	スライド 69
	スライド 70
	スライド 71
	スライド 72
	スライド 73
	スライド 74
	スライド 75
	スライド 76
	スライド 77
	スライド 78
	スライド 79
	スライド 80
	スライド 81
	スライド 82
	スライド 83
	スライド 84
	スライド 85
	スライド 86
	スライド 87
	スライド 88
	スライド 89
	スライド 90
	スライド 91
	スライド 92
	スライド 93
	スライド 94
	スライド 95
	スライド 96
	スライド 97
	スライド 98
	スライド 99
	スライド 100
	スライド 101
	スライド 102
	スライド 103
	スライド 104
	スライド 105
	スライド 106
	スライド 107
	スライド 108
	スライド 109
	スライド 110
	スライド 111
	スライド 112
	スライド 113
	スライド 114
	スライド 115
	スライド 116
	スライド 117
	スライド 118
	スライド 119
	スライド 120
	スライド 121
	スライド 122
	スライド 123
	スライド 124
	スライド 125
	スライド 126
	スライド 127
	スライド 128
	スライド 129
	スライド 130
	スライド 131
	スライド 132
	スライド 133
	スライド 134
	スライド 135
	スライド 136
	スライド 137
	スライド 138
	スライド 139
	スライド 140
	スライド 141
	スライド 142
	スライド 143
	スライド 144
	スライド 145
	スライド 146
	スライド 147

