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IUCr EC 2014-2017

Sine Larsen Michele Zema Claude Lecomte
Copenhagen Univ. UG Nancy Univ.
J Chair of
: M Cooper, M Dacombe, M Guss, R Kuzel, M Takata, W Depmeier, S Gracia-Granda Commission on

Front row: H Dabkowska, L Vian Meervelt, M Hackert, M Glazer, G Desiraju Synchrotron &

XFEL Radiation

I | Richard Garrett

Mashikoane Wilson Mogodi Mohamed Abdellatif BENSEGUENI
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About International Year of Crystallography
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Masaki Takata
JASRI / RSC Japan
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Serendipitous Discovery of
Novel Light, X-ray(1895)

Wilhelm Konrad Roentgen
1901 Nobel Prize in Physics

Laboratory of Roentgen

Nobel Prize Web Site The Nobel Prize in Physics 1901

The beginning of X-ray Crystallography 1915 Nobel Prize %

Djscoyery ofx_ray D;ﬁractfon Phenomena | First Crystal Structure Determination
NaCl Structure

Max von Laue

Crystal Structure

1914 Nobel Prize '-L');-a-'-;;;-w-s—i;hv e of Nacl
.
Laue Methed
3 l = For NaCl
\lueren Proc. R. Soc. Lond. A191389 ~ NB=28.0%.CM.

MNobel Prize Web site The Nobel Prize in Physics 1901




International year of Crystallography
Centennial Anniversary at UNESCO

crys ulln-:ruph.

In celebration of the 100t anniversar
since Laue and Braggs

-

In Japan,
two pioneering scientists ushered

at approximately the same tlme

. as Laue and the Braggs
s ' l

X-rays and Crystals; Letters to Nature

from Bragg & Terada
191201913

Torahiko Terada
| RIKEN/Tokyo Imperial Univ.

Sy | 1878-1935
W. H. Bragg XeRays and Grysta.

Xerays wad Grysasis.

¥
el e
rule w)n? T ;{iit iyl

ncbres
the Gagram s an lkwration -y
the atorss in the cryseal.

Nature 90(1912)360
Nov.28th 1912

Nature 90(1912)219
Oct.24t 1912
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Beginning of X-ray Crystallography in Japan
toward Space Group Theory

Shoji Nishikawa

? Xarav Pattern of Spih.--_-l,z’|'\.a|g,au}03
1884-1952 Dec. 1914

E Time1h 40min-
RIKEN/Tokyo Imperial ADSSMISEINS ="
Uniw.

Crystal Structure of MgAl,O,

. international year of

.crystallography

1890

1879-1960
Max von Laue
1914 Nobel Prize

W. H. & W. L. Bragg
1915 Nobel Prize

. n ™
X-ray Diffraction LN
LY
Lasa Method
__________________ o
Bragg Thepry of X-ray Diffraction Laue Pattern ‘
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Rosalind Franklin
Biophysicist,
(1920 - 1958)

J.Watson F.Crick

"Why You Are You. Nearer Secret of Life."

The News Chronicle of London,

on Friday, May 15, 1953

X-rays & Crstals

in Nature 91(1913)135
Apr.10t 1913

Launch
CrSJ)

Laue photograph@asbestos fiber
Pt white X-ray
(September, 19, 1913)

Nishikawa, S. and Ono, S.,
Proc. Math. Phys. Soc. Tokyo,
7,131 (1913)

"Snow crystals are
letters sent from heaven."

X088 —R &
' S¥E3EEE 36T

w1 i

el ok o 34 ¢
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Organfzation / Partnhers

1YCr2014 Japan Initiative Launched on 16t Sept. 2013 at Tokyo

Chairman < Vice Chairpersons

.V‘leb site ¢

L. cin B0

S. lijims Chair of Committee  Former President President President-glect 'g
\ P for lUCr of SCJ* of IUCr of Crs gt ofCrst |

¥ le Vi i of SCJ*, Former i of The Physical Society of Japan 3

Y. Arakawa Chair of Physical Science and Engineering Section of SCJ* =

M. Tanaka Former Vice President of IUCr . - Seil i

A Takahara Chair of Committee for Crystallography of SCJ* SCJ: Science Council of Japan

¥. Furukawa Presid f the J ion for Crystal Growth,

M. Kawal Executive Director of RIKEN

E. Muromachi Director of Institute of National Institute for Materials Science e
Y. lwasawa Former President of The Chemical Society of Japan e g
T Tsukihara Former President of CrSJ%

R. Kuroda Member of SCJ*

Y. Fujii Former President of The Japanese Society of Neutron Science

¥. Amemiya Former i of J S y for ion R h

M. Takata Chair of Mational Committee for IWCr

The 32 Supporting Scientific Associations
@&% JAiC_l' JA_C..G G” %ﬂ ﬂ‘rl, siﬁtw B rmnsan v (il

e 4
Qi A 1L Gles) ® 2 @ .« m
ﬁ'% _,_.,,5 -"_’31 GNTD ??_,_Ei -E'ic'"ii ——— 1.-?:.'5\ ’“ w

2]
—

sy éifien Poliecy

=

Three-Pronged Approach
To celebrate 1YCr2014 in Japan

Engaging Diverse Communities
Outreach activities to involve, educate,
and captivate a wide variety of audiences
IYCr-themed programming at annual meetings of member societies

Building Public Awareness
Collaborations with new and existing partners in academy and industry
Events to last connections with culture and tradition in Japan
Social networking to communicate the role of crystallography
in past, present and future of our lives

Delivering the Message
IYCr Japan Initiative Web Page at http://www.iycr2014.jp/

2014/9/23



Publications & manreme

i et e of Bl sl Bk
o milsil '

= (Bimonthly Magazine of
Natlonal Museum of Nature and Science)

@ @ e
ml SI 3 IYCr Special Features
on IYCr2014 “Crystal: #&&”,

(July 2013 -)

by Prof. So ms'ta (Kyoto Uni

Unvglll}lgfth mechanis

byE eritus Prof. T:
Crystal‘EncapsuIatmg-Molecules

v Prof. Kazue Kyﬂ@(ﬁhokﬁfwmv
M tf'als Development n Pot nt|
) s Prof. Isamu Aka:

y:
by Dr. K0|ch| Momma (National Museum of Nature and Science)

Arts & Culture

Crystallography in Arts

Joint Symposium with MOA Museum of Art Feb. 16th 2014
X-ray Crystallography uncovered the Mystery of National Treasure's Silver Waves

National Heritage

Silver-colored waves were reproduced Red and White Plum Blossoms
through computer graphics after X-ray -y gy

analyses of crystals on the painting.

Portable X-ray Powder Diffractometer
Developed by Nakai

2014/9/23



Global Assistance
Collaboration with Asia-Oceania Forum of

Synchrotron Radiation Research(AOFSRR)

1. Joint Workshop with AOFSRR2014
Chair: Shih-Lin Chang, Sept. 15-17 2014 in Taiwan

2. Special Assistance for IYCr/UNESCO

-~ with Chelron School 2014
" Oct. 2014 @SPring-8 Any

Scholarshlp
Supported by AOFSRR )

Evenis
1YCr2014 Promotion and Recognition Activities

Ceremonies by 1YCr2014 Japan Initiative
Jan, [I¥Cr2014 Opening Ceremony (Tokyo)
Nov. 1YCr2014 Memorial Symposium (Tokyo)
Dec. IYCr2014 Closing Ceremony (TBD)
Symposia, Special Lectures and Events by Assocme Members - U] df Tokyo
2013 Sept. Special Lecture at Symposium on A (K .
Oel.  Pre-year S\rmpoelum at Annual Meeting of The Crystallogr. Soc. Jpn, (K
2014 Jan. Mini-Symposium at Annual Meeting of TTrern Soc. Synchm:mn Rad. Res.(Hirashima)
Mar.  Annual Meeting of The Chem. Soc. Jpn. (Nagoya)
Annual Meeting of The F Soc. Jon. (|
Aug. Symposium at Int. Union of Maler. Res. - Int. Con! in Asia [Fukunka}
Nov. Annual Meeting of The Jpn. Assoc. Crystal Growth (TBD)
Annual Meeting of The Crystallogr. Soc. Jpn. (Tokyo)

Books, Journals and Magazines
IYCr2014 Feature Articles in “milsi®
(magazine of National Museum of Nature and Science)
Feature Articles in "Chemistry Today” (Kagakudojin)
Feature Articles in the journal of the Crystallographic Society of Japan
Feature Articles in the journal of the Soclety of Polymer Science, Japan
“Crystallography in Japan |I" by the Crystallographic Sociely of Japan

Exhibitions
Mineral Collection,
National Museum of Nature and Science (Aug. - Oct., 2013)
“Grystals in Chemistry and Biology", st ":"'_‘_"’“:""
The Museum of Osaka University tSep 2014 = Feb. 2015) M

B31.-106n
SO0
T

National Museum of
Nature and Science

Mineral Collection

2014/9/23
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3 January 2014} at Science Council of Japan

: s ',
W] e
Program
1. Opening Address of IYCr2014
Sumio lijima(Chair of I'YCr Japan Initiative)
2. Outlook for IYCr2014
Takashi Onishi(Chair of Science Council Japan)
3. Understanding of Human at Molecular Level and
Crystallograohy for Drug Discovery
Yoshinori Fujiyoshi(Nagoya Univ.)
4. Photo-sensitive Molecular Crystal
Masahiro Irie(Rikkyo Univ.)
5. Discovery of New Melting Process of Ice
Hajime Sazaki(Hokkaido Univ.)
6. Crystal Structure of Materials at the Core of Earth
Kei Hirose(Tokyo Institute Tech.)
7. The Role of Crystallography in Discoveries of Superconductors
Jun Akimitsu(Aoyama Gakuin Univ.)
8. Closing Remarks Kazue Kurihara(Tohoku Univ.)

2014/9/23
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Proce Tokyo Math.-Phys. Soc.
2nd Ser. Vol. 7(1913 - 1914) No. 8, 131
Transmission of X-rays through Fibrous, Lamellar and Granular Substances
S. Nishikawa and S. Ono

gt 113 TRANEMISEION OF TNAYS KTC. 18t 1 8 SUSICAWA AND £ 0¥0; [ i VL, I

This torsiommtor ks boon patimbad in Japan and oy, asd dinelly on fhe buck sl of ibe
the patent applistion filed in Groat Britain and other eoustrios.

Trammmission of X-fays through Pibrows, Lameltar
anet Gromular Swbstaneos,

o
8, Nummawa axo 8 Ono.
s S, 30, 101

Tho isterferanen phonoewmon of the Xomys meosntly discoverad by
Lave, Friedrich and Ksipping (') has been owe of the most favourite
sahjects of investigntion, nnd many researches which have hithers been
wade, throw 3 frosh light on the nateso of Ve mdistion itsell and o
the stracturs of matter, .

At = kind sogpestion of Profescr Torads, we have made somws ex-
periments on the similer line with soveml fbmas sabetances. At the
smo lime, some experiments with lameller and gl sobstasces
woro also made, A brief scoount of U rosnlls olained will be hees
wiven.

imentol arpasgeents, The X-my balb smployed was Miillee
tute with platinam target. This was ewcited by monss of a Toepler
infeenon maching with 40 plates, deivis by n wotor of § B P,
Tho guneral armugoessol of the apparstns nsed i shown In the
s Bgare, which gives & magh sketeh of the mide viow, A repro-
sents tho natiosthode.  Flays emorging lehind the bole H boned in the
Ahick Jond neroens L am soads pearly parallel by pessing sucossively
ooyl Bwo marrow apertumes of tho parallel diaglmagms B, snd 15
The distance £, I}, may be varied within n cerfain mnge, by mesns
of the telescopin joist T. The spocimen & to bn invesbigated, s Eued

0] Lows, Primeish wnd Knipping. Showgebor, 4. K. Buy, Al 4 Wi, 1972,

Proce Tokyo Math.-Phys. Soc.
2nd Ser. Vol. 7(1913 - 1914) No. 8, 131
Transmission of X-rays through Fibrous, Lamellar and Granular Substances
S. Nishikawa and S. Ono

| X-Rays and Crystals.

In my former letter of March 18 (published
tin Narure of April 10) I briefly ;ointed out
' that the transmitted beams of -rays  may
| be made visible by means of an ordinary fluorescent
i screen. The results of further experiments by visual

method are favourable for the explanation suggested
by Barkla and Bragg, in so far as the planes rich
in molecules or atoms behave as reflecting planes
for rays at grazing incidence.

X-Rays and Crystals.

On repeating the experiments of Laue, Friedrichs,
and Knipping on the tr ission of X-rays through
crystals, 1 have found that the transmitted rays may
easily be made visible by means of an ordinary
fluorescent sereen, if we use a sufficiently large pencil
of rays, and the crystals arc sufliciently transparent to
the incident ray.

2014/9/23
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RIKEN Historical Materials Museum
Finding X-ray data (1913~) measured by Nishikawa
The World’s First X-ray Scattering Data of Fibrous Materials
on ILFORD X-ray Plates

1913 August 13" X-ray Scattering from Silken Threads

Wrapping paraffin paper ILFORD X-ray Plates

R EB{EPHRAREEEHE

2014/9/23
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1913 August 13" X-ray sScattering from Silken Threads

R EB{EPHRAREEEHE

First Scientific Test of Gem by X-ray

The ruby ring owned by Dr. Nagaoka(RIKEN) / Imitation Gem(Rhinestone)
X-ray pattern judges that the gem is crystal or non crystal.

1913

Crystal = Non Crystal
(Laue Ra®tern) (No Laue Pattern
L .ﬁ

% -

R EB{EPHRAREEEHE

2014/9/23
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N:shlkawa s Data
ILFORD X-ray Plate

X-ray Data (ILFORD X-ray Plates) of Nishikawa
stowed away in the wooden case
1913

B BEPHEMR RN E

2014/9/23
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Unique Development of X-ray crystallography in Japan esoxzes

Foundation for Science & Technology in present-day
Steel Industry, Auto Industry, Electronics, Nanotechnology,

Soft Matters, etc.
o, &

Energy Saving
Tire

e e T CTwinni
'? o 'E#i“;‘:i 5@5‘5? Si (Twinning)
> ¥ on -
artificial diamond ir,f = 3.’: s,
; o ‘{i- P Q_.-[r.j LT, DC 10mA
. e o, S .
e - \"“RE = ZnO-
et ) 2] o M
v I B
ﬁ!';; T
: .!" = %R nooE
| &ff s
Bl Y Bb 7 i
NEOMAX "

Superconductor

&

Flat Panel Display Battery i
70 Blue diode

Si Electronics

Foundation for Science & Technology in present-day
Steel Industry, Auto Industry Electronics, Nanotechnology,
Soft Matters, etc.

Energy Saving
Tire

Magnetite Ore Analysis

A%t RED,

(1,1,0) fe~ &+ X575 DC 10mA
SRl I ZnO-LED
NEOMAX W
Superconductor

Flat Panel Display Battery .
1620 Blue diode

Si Electronics

2014/9/23
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Foundation for Science & Technology in present-day
Steel Industry, Auto Industry Electronics, Nanotechnology,
Soft Matters, etc.

L ! >
& & Magnetite Ore Analysis i

Energy Saving

Q} '\.o Light Source Technology
1 Undulator

-

artificial diamond

DC 10mA

ZnO-LED

NEOMAX Magnet Array

Vo A e e
‘ BF s :

T B o e '/
s e e i

AT T2 =D SOMAH

NEOMAX

Superconductor

Flat P | Displ o
’ aI‘:;!ZO e Battery Blue diode Si Electronics

Foundation for Science & Technology in present-day
Steel Industry, Auto Industry Electronics, Nanotechnology,
Soft Matters, etc.

L ] F
. & BEAT, XaBeii>mE

4 " 99}\'{)&‘&:@.} RSII

artiﬁcial diamond

Energy Saving
Tire

-

DC 10mA

ZnO-LED

NEOMAX

“au

Flat Pa::sezlgi oy Blue diode Si Electronics

Superconductor

2014/9/23
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Another Finding in Ntshlkawa S Woodegé%%

X-ray;, photograph offlegumuscle of Frog

A

Nothing!

A story accepted as history:
Who is the first challenger of X-ray experiment of frog muscle?

Dr. J.D. Bernal in UK challenged the X-ray
experiment of muscle contraction in the late
1920s and described as “Crazy Experiment”.

Crazy experiments were always being done. Bernal took an
X-ray photograph of the leg of a live frog stimulated by an
induction motor to see whether the contraction made any
J.D.Bernal difference to the X-ray pattern. The experiment is only now
1901-1971 within the technical capabilities of science using the X-rays
from a synchrotron. The frog was released, seemingly
unharmed, and the patterns were quite indistinguishable.

J.D.Bernal”The Sage of Science”

Nishikawa challenged the X-ray experiment of frog muscle
more than 10 years before, in 1913.

2014/9/23
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Present day: X-ray data of frog muscle contraction
using SPring-8

Scientists from Nishikawa Lab. developed
X-ray Physics
and

Photon Science
Torahiko Terada

1878-1935
(RIKEN/ U of Tokyo)

Shoji Nis

-
1884-1
1MeV EM (RIKEN/U of Tokyo)

1923-2002
(Nagoya Univ.)

2014/9/23

18



2014/9/23

SPring..8 . . .
@ Molecular Design for Energy Saving Tire

°

Sumitomo Rubber
Industries Ltd.

Multi-Scale Simulation of
Rubber Molecule Dynamics
Investi- P» by Super Computer
gating |

o

ﬂ )

CLRRCT BT P T

-Achie\-)i'ng Improvement
6%: fuel efficiency
39 %: traction performance!
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“EnerSave” Premium Performance

. . —J3t-7
Existing Tire PREMIUM

Lower Energy Loss

> DUNLOP FALKEN GOODJTEAR & FEILIIN-TF

6% Energy Saving; Estimation of Economic /Social Effect

Fuel Saving : If all vehicles in Japan fit the energy saving tire.

FR23FE BHEREARE
FHELEEET) &Y BN

gasoline 53,214,000 kl - L A gasoline 3,192,840 kI
diesel oil 25,660,000 kI b 690 Sa 0 A diesel oil 1,539,600 ki
| LPG 2,067,000 kI A LPG 124,020 kI

| gasoline 511 M€
# ConsumerCost  gigsel oil 212 ME

LPG 92 M€ gasoline

dieseloll 138 €A
LPG 0.74 €1

Estimation of Greenhouse Gas Emission Reduction through Life Cycle
PCR (Automobile) TBR (Autotruck, Autobus)
L ‘ B4RDLCCO2 WEHAFIA> 20125 BABBESATEE &Y
[t BT i

" fon Amsy
Existing'Tire I - . s
y® - -
‘ T i - |-
e --—_ - . e = .-

Bttt IBR AMSL{Y g0l TEA SERS1Y
. “ | Energy Saving Tire

1n

. 8 gamerr
* Energy Saving Tire

e : Existing|Tire

« & §F ¥ ¥ 0 li

wuan
LTI

Pusda.mn

2014/9/23
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<P Green Project Contract Beamlines
o> (BL28XU, BL36XU)

National Initiative Project by the New Energy and Industrial Technology Development Organization (NEDO),
Administrative Agency Supported by the Ministry of Economy, Trade and Industry.

The R&D NEDO Project of the Pinpoint XAFS method by JASRI' ($ 0.2M) : 2008 ~2010

BL36XU: Catalytic Reaction Dynamics for Fuel Cells =
(The University of Electro-Commuriications)

lission: fn-situ anarysrs off Pofymer Efectrofyte Fuel Ceifs

1 using Nano-sec. Time & Spatially-resolved XAFS

] Construction : Sep. 2010 ~ Ha
%\P_rof. A Commissioning: Oct. 2012 — /
/ BL28XU: Advanced Basic Science for Battery Innovation . \

(Kyoto University RISING)

Mission: In-situ analysis of Batteries

using High Resolution
Time & Spatially-resolved XRD and XAFS

\Prof. Z. Ogumi

Letter to Ellis Franklin,
no date, possibly summer 1940
whilst Rosalind was an undergraduate at Cambridge.

“You look at science (or at least talk of it) as some sort
of demoralising invention of man, something apart from
real life, and which must be cautiously guarded and kept

separate from everyday existence. But science and

everyday life cannot and should not be separated.

Science, for me, gives a partial explanation for life. In so

Fosabind Franklin

far as it goes, it is based on fact, experience and

experiment.”

42

2014/9/23
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X-rays have sh_i_mg‘.@ﬁew Eht . ‘. -
Is

ECA @UK

2013, August 27th

oo

on mysterysefiatoms & moleculeligimateria

IUCr President (1972- 75)
A British biochemist, credited with the
development of protein crystallography

Noble Prize
(2009)

Structure & Function
of Ribosome

E LT, _ N
Pioneering molecular biologist who
shed light on how enzymes, nature’s
catalysts, do their work

2014/9/23
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Russ Hamilion
In 1967, Robert R. Wilson takes a bicycle in-
spection tour of the newly constructed
synchrotron under Robison Alumni Fields.,
one of the particle accelerators he designed.
The facility was 1ater named the Wilson
Synchrotron Laboratory in his honor.

WEET
TRANSFER
LINE

Senator John

Nothing at all
R.R. Wilson's Congressional Testimony, April 1969

On April 17, 1969, Robert R. Wilson testified in
front of Congress' Joint Committee on Atomic
Energy as part of the Atomic Energy Comission(AEC)
Authorizing Legislation for FY 1970.

astore

SENATOR PASTORE. Is there anything connected in the hopes of this
accelerator that in any way involves the security of the country?

DR. WILSON. No, sir; | do not believe so.

SENATOR PASTORE. Nothing at all?
DR. WILSON. Nothing at all.

SENATOR PASTORE. It has no value in that respect?

DR. WILSON. It only has to do with the respect with which we regard
one another, the dignity of men, our love of culture. It has to do
with those things.

It has nothing to do with the military. | am sorry

SENATOR PASTORE. Don't be sorry for it.

DR. WILSON. | am not, but | cannot in honesty say it has any such
application.

SENATOR PASTORE. Is there anything here that projects us in a
position of being competitive with the Russians, with regard to this
race?

46

2014/9/23

23



int ofiView; of aNdeyeIopihgy
g nters, good sculptol

Summary

100 years ago, Braggs, Terada and Nishikawa
challenged frontier science
using advanced light, “X-ray”.
100 years later, their pioneering achievements
have lead to remarkable development of

science and technology in Asia & Oceania ™

and

created Phoﬁ)n Science Faciliti__es; SPring-8, SACLA, AS, et

e

g <R y
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Epilogue

Physicist
Crystallographer

Shoji Nishikawa
1884-1952

Father and Son Nishikawa
A Bold Decision by T.Nishikawa in 1987

High Energy
Physicist
Rietveld refinement of the

structure of Ba,YCu;0,.,
1914 with NPD data

Tetsuji Nishikawa

o 3 . % 1990-2001
: former director-general

of KEK
AERIL MgAl,0, Japanese Journal of
19145128 Applied Physics
TR 185405 Vol. 26 (1987) P L649-L651
— =0t E1t$ﬂ%iﬁ§ﬂ§_— '-SéarcH"Goo'g'Ié'SchoIar for 10 highly cited

early papers on “Neutron powder”

. Nishikawa T Nishikawa
» with Nobel laureate
with Nobel laureate Y. Nanb
Niels Bohr - nanou

@ Groundbreaking of KEK

L
‘

. i
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