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WHAT Is J-PARC? (?

NA

¢ Japan Proton Accelerator Research Complex

¢ Nuclear & Particle Physics
yiaterialSTo areydcience

Transmutation
3 Gel Synchrotron(PoS) o0 GeV Synchrotron(FPa)

(~300m Cricumference) (~15200m Cricumference ) MNuclear & Particleb
Acceleratoer Briyeine Faciity §

Accelerator-driven
Transmutation System
Experimental Facility

B
Linac (~450m Lendgth)

4 Materials & Life
ocience Facility

MNeutrino To

Super-kamiokande S00m
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NEUTRONS AT J-PARC

Building dimension :
Width : 70m
Length : 158m

Height : 30m

Exp. Hall Height : 22m

{Basement)

[ Cooling systems

3GeV, 1MUY

23 neutron beam lines will be Installed in
experimental halls under present design.
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SPECTROMETERS IN 2008

4SEASONS
E, = 5-300 meV

AEIE, = 6% /‘/‘ \
MAPS x100 ..
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POLARIZATION DEVICES
FOR CHOPPER SPECTROMETERS

CNDCS @ MLF, J-PARC

L,=1.6m
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Polarized Neutron Exp. i
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3He Polarizing Filter (SEOP) for Analyzer

Detector Bank -
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MAGNETIC SUPERMIRROR

¢ Developed by NOP for KUR
2 m=5 Fe/Ge (3750 layers)
2 deoxidized Fe

one. buiddi|4

o
T

Reflectivity

o
N
l

¢ Flipping Ratio ~ 20
% N = 0.88 nm (2.7% FWHM)

Q
o

Incident angle(degree)
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2t Spin-dependent Cross Section

s SHe: 011=10000b, Oo11=0 vs. !H: Oo1;/011= 20

% SEOP method (Spin Exchange Optical Pumping)
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2 Clastenl Huuins by arcularly polarized hight
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¢ Rb atomic polarization
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% SHe polarization through =i




SHE FILTER

NA

2t Spin-dependent Cross Section
2 SHe: 011=10000b, o11=0 vs. 'H: O1;/011= 20

% SEOP method (Spin Exchange Optical Pumping)

Al

# Clasleal Buwates by arcularly polarized hight

A

¢ Rb atomic polarization

KA

¢ °He polarization through Sjeiie & coiiiige




SHE FILTER

¢ Research and Development at KEK and JAEA

Cell031015 (sapphire cell)
*He : 14.54 bar-cm

pHe = 63+1%

Neutron Polarization

Helmholtz coil

Diode laser

e — T — T —rTTTrm 795 nm
0.1 1
Neutron Energy [eV]
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SPIN ECHO AT J-PARC

¢ Complex and collective phenomena in nano-scale

%1 ~100 nm
1012 2104 s

J-PARC

JRR-3

e Wide (-f range
®Variable ANA

®long >\+1arge D = long ¢

® Sample Environment

Overviewing

Extreme conditions




SPIN ECHO AT J-PARC
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SPIN ECHO AT J-PARC
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SPIN ECHO AT J-PARC
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SPIN ECHO AT J-PARC
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SPIN ECHO AT J-PARC
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Neutron Optics

i

¢ Device Level Achievement

tiCS M.Hino et al. (Kyoto Univ.)
WT) supenmirvor(2820myers m=1_2 3 4 5 & K.lkeda et al. (RIKEN)

Y
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gynm
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‘ . - 4 : 1
o - Ay L T W [Wfiparaboloidal supermirror

.
Incident angle{degree
Mot waveken g () BBV FANM 2 4 incidant angle{degree)




NEUTRON OPTICS

Neutron Obtlcs

“ Device Level Achievement

Reflectlve Optlcs M.Hino et al. (Kyoto Univ.)
: . m=1 2 3 4 5 6 K.lkeda et al. (RIKEN)

R ST , \ \_“ L. paraboloidal supermirror
ncdent angle(degree) o ¢

oGt 0 EBVIFANM 2 4% INCKS lll gl ! ore

Compound Refractive Optics

Biconcave Fresnel-shape Coaxial Double Biconcave Microprism

Iv'v;-.-..’qsa

. ,v' el
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T.Adachi et al. (RIKEN) T.Shinohara et al. (RIKEN)




Al
Ny

NEUTRON OPTICS

Neutron Optics

Device Level Achievement

Reﬂectwe Optlcs M.Hino et al. (Kyoto Univ.)
T 2 3 4 5 6 Klkeda et al. (RIKEN)

4 -
Incident angle{degree)
wavelongi 0 BSwn P 2 4%

Compound Refractive Optics

Biconcave Fresnel-shape Coaxial Double Biconcave Microprism

Magnetic Optics

Superconducting Permanent Pulsed Variable Permanent

H_M Shlmlzu (RIKEN), T.Oku, J.Suzuki (JAERI) Y.lwashita et al. (Kyoto Univ.)



NEUTRON OPTICS
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2¢ Instrument Level Achievement

Pin-hole Geometry (P-SANS)

collimator
: detector

detector

focusing lens collliiator

neutron guide
collimator

more neutrons for large Q-region

fine focusing

focusing lens fine imager

detector

neutron guide
collimator

fine spot image for small Q-region without losing neutrons
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MAGNETIC LENS

FOR SPIN POLARIZATION

N
N

inspired by Stern-Gerlach experiment (1922)

A

¢ Halbach-type Quadrupole Magnet
% 800 Tm-!

Setup
Beam line : JRR-3 C3-1-2-1 NOP

Halbach-type

Quadrupole Magnet Guide Filed Coil ¢50

-

;I

Superconducting
Rf Gradiation Sextupole Magnst < f [,
Spin x Flipper

¥

Double NiTi multilayers
monochrometer

A
il

.

Frame

¢

Magnetization
vector

Cd cylinder

Magnetic piece
(NEOMAX-35EH )
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MAGNETIC LENS
FOR J-PARC

¢ Changing with Time

¢ Magnetic field strength

A

¢ Sextupole pulsed magnet

¢ Focusing geometry

¢ Varnable 1,

A R

'« Effective magnet length

¢ multiplet lens with flippers




MAGNETIC LENS
FOR J-PARC

Permanent Magnet 23,500T/m?

¢ Changing with Time

¢ Magnetic field strength

¢ Sextupole pulsed magnet

Al

¢ Focusing geometry

¢ Varnable 1,
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¢ Effective magnet length

|
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MAGNETIC LENS
FOR J-PARC

Permanent Magnet 23,500T/m?

A

S Changing with 7ime

¢ Magnetic field strength

¢ Sextupole pulsed magnet

Slit (L, definition) Sextupole

Focusing geometry e W Hegne

Incident Beam

s¢ Variable 1 > ~ =

N

¢ Effective magnet length

A
N\l

=
7

Z/\

multiplet lens with flippers




MAGNETIC LENS
FOR J-PARC

Permanent Magnet 23,500T/m?

NA

e Changing with 7ime

¢ Magnetic field strength

Al

2t Sextupole pulsed magnet

RA Slit (L, definition) Sextupole

¢ Focusing geometry — | tagne

Incident Beam

s¢ Variable 1 = \

NG Iz 74
A < A2 < M

Al

s« Effective magnet length

A

K multlplet lens with ﬂlppers Guid?\;oil Permanent Magnetic Lens

ol e

i Ui
Spin Flipper Spin Flipper  Spin Flipper
OFF OFF OFF

—
Effective Magnet Length




SUMMARY
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¢ 3He filter (SEOP) : Test station will be built at JA
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