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pallation Neutron Sour

Polarized Neutron through 3He
Spin Filter

Including system:
Air heating/Discharge
Rb/K/3He filled filter
High power pumping laser
Magnetic field




1. Introduction

Neutron Polarization VS 3He Polarization
For a certain spin filter:
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SEOP 3He spin filter development capability

In-house 3He cell fabrication Attach Strings and Clean
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Off-situ 3He Pumping Station Functions:

» High Temperature > High Power Laser
» Uniform Magnetic Field > NMR Monitoring

First Generation Design Contrql
Chiller
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Off-situ System v 3He polarization 277 % v 3He life time = 200 hrs
v Polarization of 4A >99%

Life time @Ceoll%3 ~ 201 42 - 2 32 hrs

1.04
094 Yoy o
4 Lyesser el
o o

D4 © pumlpnum)»

! ; ! ' -,,_:_‘ P
) c v - i »
:  « | R = : 6 S 034

Fit ?
1 & = "ﬁ e " . 7 oy 7 " o _ u‘u' Pro;ectlon . '
. gy - S s e : e | 0 50 100 150 200 250

Time (hrs)

= Neutron Polarization - P

FOM -Q

-—--
L m—

e Neutron Transmission - T

Al v N st . . .
CSNS-BL20 [ 0‘31&) v ()
’ i Neutron polarlzatlon
Examined By Neutron (4A) 299 %

Life time of 3He> 200 hrs

0.4



IZ Development of Polarized Neutron/sws <97 #

Z-Axis (mm)

Magnetic filed
PD2 Block Camera
' - Lens

794.8 nm

B Fiber: 800 um

N

B— Liquid Crystal Wave Retardcrs—-_

Silicon
/ Window

il

N Silicon
Window

Vv

vl T Sapphire— |
PDI1 Magnet & p-Metal Shielding ' PD3

Coated Aluminum Protection Plates

Optical Setup

In-situ System

Main Coil

In-situ System* Pumpmg system and spin filter o e

] N\
»»»»»»

Insulation

Boron Carbide

NMR System

Press switch
/1
B

1

Flow sensor

{'l
Laser EE, Photodiode

i

Chiller

1

T

Controller

Interlock System

Heating Simulation

Safety Interlock




2. Development of Polarized Neutron/sws 9777+

In-situ System Integrated the system together and measured online : :
Off-line running
Pumping station Magnetic field Spin filter ... IR ‘
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3He System

2 off-situ station + 2 In-situ system
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Parameters of 3He Spin Filter System
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Development of Wide-Angle 3He Spin Filter System

I

Road Map
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Development of Wide-Angle 3He Spin Filter System
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SNS TAKET & F

China Spallation Neutron Source

Development of Low Field MEOP system

3He Polarimeter Controls System
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Current Status of Neutron Spin Control System
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3He system & Neutron Spin Control System on beam line




3. Commission on Beamline @ BL20

3He system

Two system combined to measure the
polarization efficiency at BL20-CSNS

The latest data shows that we can
achieve up to 99% polarization at 2 A
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3He system

In-situ2 system adapted to Multiple Function Reflectometer (BL2-CSNS)
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Beamline Sketch
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China Spallation Neutron S.c urce
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3He system
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4. Conclusion and Outlook

Conclusion

Filling station, SEOP pumping station and In-situ NSFs established at CSNS.
Design and build the competitive 3He spin filter systems at CSNS.
Development the neutron spin control systems at CSNS.

Future plan

Upgrade the performance of filling station, pumping station and In-situ NSFs.
Keeping development the neutron spin control systems at CSNS.
Development the wide-angle neutron spin filter system.

Development the MEOP system.

Keeping commissioning the polarized neutron system and technique at CSNS.
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