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MLF at J-PARC
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23 neutron beamlines
21 neutron instruments

MLF at J-PARC



Neutron instruments in MLF

Horizontal
reflectometer

Polarized
reflectometer

SANS

Disk chopper

HR chopper

Test port

Super HRPD

Spin echo

Fundamental
physics

Biological
crystal
diffractometer

Neutron-nucleus
reaction

Polarized chopper

Engineering materials
diffractometer

Material design
diffractometer

Total diffractometer

High-pressure
diffractometer

Special environment
powder diffractometer

Biomolecular
dynamics
spectrometer

Radiography

4D-space access
spectrometer

Single crystal
diffractometer



3He NSF in POLANO
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3He NSF in POLANO

- In-situ SEOP of 3He

- Incident neutron beam polarization

- AFP spin flip of 3He

- Remotely controlled



3He cell

Laser

Lenses & optics

In-situ polarized 3He NSF

To spectrometer

Unpolarized neutron beam Polarized neutron beam

Magnetically shielded solenoid
60 cm



Laser optics
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3He cell in oven
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Non-magnetic flexible heater

Polyimide
film

Heater
elements
(NiCr)

t ~ 0.5 mm

T. Ino et al., Rev. Sci. Instrum. 87, 115108 (2016)



Frequency-sweep AFP NMR

Drive coil
(cosq configuration)

Pick-up coil



Frequency-sweep AFP NMR

Arbitrary waveform generator

Power amplifier

Drive coil
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Pick-up coil

Low noise amplifier

Storage oscilloscope

PC On-line
phase sensitive detection

Keysight 33522B PicoScope 5243A  (16 bit resolution)

T. Ino, JPS Conf. Proc. 22, 011016 (2018)
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85Rb EPR frequency shift
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3He spin flip
3He cell EISUKE
φ60×L60,  3He 2.5 amg

Low energy state (mF = -3)

10 – 20 ppm fluctuation
due to the DC power supply



Digital EPR system

Frequency
modulated

RF field

FG OUTCH-A

USB

Microcomputer

Storage oscilloscope

PD
w/ BPF

On-line phase sensitive detection 
on a microcomputer.

Fluorescence
from 3He cell



SHARAKU
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Fe/Cr multilayer sample in magnet

2D detector comes here

– Polarized reflectometer

H. Hayashida et al., J. Phys. Conf. Ser. 528, 012020 (2014)



TAIKAN
Small and wide angle neutron scattering instrument

Polarizing
supermirror

Angle coverage
< 13 degrees

Sample Monitor

NSF

Silver behenate (C22H43AgO2)



Observed
Coherent scattering

Spin flip scattering Non-spin flip scattering

H. Kira et al., JPS Conf. Proc. 8, 036008 (2015)
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for studying 
time reversal invariance.
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Measurement at ANNRI g-ray spectrometer
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3He NSF with AFP spin flipper
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Backup



LDA with chirped volume Bragg grating (VBG or VHG)

Laser

l

Laser diode array
~795 nm

B. L. Volodin et al., Opt. Lett. 29, 1891 (2004)Dl < 0.2 nmDl = 1-2 nm

Chirped VBG


