Sympos/ium 2020. 12. 23

e Start up of KENS & History of Pulsed
neutron scattering activities in Japan

e Quick survey of research activitﬁ[ of KENS at KEK/ BSF which
was a milestone of J PARC/MLF.

Yasuo Endoh ( Tohoku University & CEMS.RIKEN)

The history started from the institute of Nuclear Science Facility,
Tohoku University located at Mikamine, Sendai


プレゼンター
プレゼンテーションのノート
後のlecturesの前座として、このような演題で暫く時間を頂いてこのsymposiumの前座を務めさせて頂きます。演題はKENSの創設ですが、概要はパルス中性子散乱研究は東北大核理研の電子ライナック施設での研究活動から始まったことを強調したいと思います。


Electron Lineac Facility in Tohoku University
1967


プレゼンター
プレゼンテーションのノート
In 1967 the research facility of Nuclear Science Laboratory with Electron Linear Accelerator of ３００MeV was constructed by Prof. Motoharu Kimura who posesses tremendous energy as well as absolutely abundant ideas.


Construction of Electron Lineac Facility

at Laboratory of Nuclear Science, Tohoku University


プレゼンター
プレゼンテーションのノート
この施設の独創性は電子リニアックからのビームを原子核物理学の研究だけに留まらず、固体物理学の研究のために中性子散乱と光学測定に広げ学内共同利用に限定されたとは言え、多目的、あるいは学際研究分野の発展に貢献したことです。


Kimura Sputnik
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プレゼンター
プレゼンテーションのノート
ホンの一例ですが、木村先生が考案した粉末パルス中性子回折形は木村スプートニックスと渾名されていて数々の研究成果を生みましたが、この装置は測定試料の周りに散乱角度を同じくするmulti detectorを配置し円周2πの回折角度を積分する散乱強度を集めました。この木村スプートニクスは現在のパルス中性子回折カメラの原型を形成して居りますが、現在の回折形の性能は強度と精度において
当時と比べると飛躍的発展をもたらして居ります。


Production & extraction of pulsed colc
neutrons besides development of high
resolution spectroscopic methods

* Neutron production by developing of solid methane neutron
moderator installed at the side of neutron production solid
target and neutron guide tubes with new supermirrors.

e Contribution of KENS facility

 New proposal scheme of collaboration programs has been
established in the research field of condensed matter
science which had been well organized among the
accelerator based large sciences of high energy physics.

« Under the established collaboration program, the
construction of BSF facility has been completed.

e Rapid growth of neutron users in Japan which has been also
Jalgglle to reactor based neutron science collaboration at
e

3.

 |[nternational collaborations such as UK —Japan, US - Japan,
ICANS have been organized.


プレゼンター
プレゼンテーションのノート
前置きはこれくらいに留めておき本題に進みます。











Quantum Rotational Tunneling spectroscopy
(CH; molecule in y picoline)
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SUPER INTENSE PULSED NEUTRON (100/ KENS)

PROJECT PLANNED AT 1985 UNDER THE LEADERSHIP BY
PROF. ISHIKAWA

« GEMINI(KENS-II) proposal

Expansion of Q-wspace
102> w>10"3meV, 102 >Q >10-4 A1
New research field
materials engineering and
sciences
bioscience and engineering
polymer and chemical
sciences
Contributions of interdisciplinary fields
Radiation protection engineering
Safety analytical engineering
Accelerator physics and engineering



1987 4.1



プレゼンター
プレゼンテーションのノート
KENSでの忘れ難き実験は1987年春のregularなPS machine time 運転停止に西川哲治所長命令でこの実験だけの為にPSを動かして高温超伝導動酸化物の構造決定を行ったことです。


Japan-UK international collaboration & installation of
nearly developed the chopper spectrometer MARI

Japanese participation of research activities at ISIS

Alan Leadbetter
(1934 - 2019)



Energy Transfer (meV)

spin wave spectrum of 1D AF
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Development of Neutron Brillouin Scattering
Methoa & Installation of HRC at MLF in JPARC

Ei=0.5eV

polycrystal

HRC (High Resolution Chopper Spectrometer)
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Low angle down to 0.6°
High energy Ei = 0.1 — 0.3 eV
High resolution AE/Ei=2%

spin waves and phonons
near (000) in polycrystals,
amorphous materials, liquids



Spin dynamics of Weyl Fermions in Metallic Ferromagnet of SrRuO,

Pxy 7 RoH + RM NBS (Neutron Brillouin Scattering)
with high energy neutrons

Ferromagnetic spin wave E(Q) = DQ? + E,
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Anomalous Hall Effect (N.Nagaosa et al., Science 2003) )
e
0y = DI (BB, K)
hL

Magnetic Field produced by Berry phase (Berry curvature) is shown to be
an observable of inelastic neutron scattering : magnetic field acting to spin
fluctuations is proportional to local anisotropic spin wave energy



10 CONCLUDE

KENS HAS CONTRIBUTED AS THE BASIS OF MLF/J-PARC: which
constitutes the realization of the dream of KENS-I

mandatory in future activities in MLF/J-PARC

Simplify by change of organization from Troika (KEK, JAEA, CROSS)
systemto'a new single one

Introduce muIti,oIe user programs (long term, short term projects) to
separate casual users and acted users

A new system go train young researchers, engineers and to educate
PhD students (Change curréent SOKENDAI to new program

Constant activities for instrumentations, engineering, and search for
new comers to expand users

Relation of PF and MLF in KEK research organization (Revolutionary
change of BUKKOKEN

MLF user program will be reconsidered to more flexible

utilization of the facility



プレゼンター
プレゼンテーションのノート
JPARC/MLFの運営や課題解決に対して今こそ物構研のinitiativeの重要性が問われているがので、物構研の研究体制（人材供給、装置開発、若手研究者の育成、共同利用の見直し）


End of presentation as an introductory
talk

e Thank you all for listening Yaswuo Endoh
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