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CSNS Neutron Instruments GNS

BL1: Small angle neutron scattering CSNS-I: 2011~2018 Blue
BL2: Multifunction reflectometer q ;| Local cooperation: 2018~2024 Black
BL3: Liquid neutron reflectometer Y CSNS-1I: 2024~2029 Red

~ —Bl.4: Cold Nentran Inelastic Spectrameter_ .

I BLS5: High energy Inelastic spectrometer ! BLO4
"BL.6: TndiFeCt Géometry moleclar Vibrafion Spectrometer | /7= AEK
BL7: reserved 8105
BL8A: Neutron Technology Development Station
BLS8: The engineering materials neutron diffractometer
BL9: High resolution neutron diffractometer
BL10: Neutron back scattering spectrometer

BL10A: reserved

BL11: Atmospheric neutron irradiation spectrometer
BL12: Neutron physics and Application spectrometer
BL13: Imaging spectrometer

BL14:Very small angle neutron scattering

BL15: High pressure neutron diffractometer

E; Range

10meV — 1500meV
Energy Resolution
dE/Ei: 3% in best case

Operation Mode :\ , BL16: Multiphysics spectrometer

Basic mode: Single Ei gii; ](E;lastlc ;ilffuse scatter:ing lée.z;lftrortl.spectroinetert
Compatible to repetition rate! ; : .enera purpose pow e}' iffraction spectrometer
S N BL19: Single crystal neutron diffractometer
multiplication (rrm) mode : : Lo :
BL20: Direct geometrically polarized inelastic spectrometer
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High Energy Inelastic Spectrometer sns
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Chopper|Position| Beam Channel | Channel . Channel | Absorber | \
ID /m |size/mm Speed/Hz length/mm{width/mm Radius/m material | material t\Sik;eSS/u
El 16 [57x57 17.55 0.27 straight Si 108 &
E2P1 16 |[57x57| 600Hz 27 0.44 |arc-0.37 Al 108 43 \
E2P2 16 [57x57 11.5 0.23 straight Si Gd 22 w
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First-Generation Fermi Chopper
(A

Encoder

d SNS
CHINESE ACADEMY OF SCIENCES

Rotor

Ceramic ball

angular bearings

Frameless motor

Slit package

° -
hree section shaft(333mm in total length). 1207 OVer speed test

The weight of rotor is 5kg(slit package is 0.8kg) Aluminum

Beam window

Frame

B,C Shielding

Interference fit SR
by heating Neutron incidence



Operation performance {sns.....

Installed and used in BLO5
Running for 3 years with stable performance.
Vibration: 0.4mm/s@600Hz

Performance:
- FWHM: 50% wider than the theoretical value
- Transmittance: 15%~25%
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Install in BLOS Beam Test Result(600Hz)
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Transmition

Existing issues

d SNS
CHINESE ACADEMY OF SCIENCES

40% —
30%
20%

10% —

0%

B Gadolinium absorbing material cannot meet the requirements of the high-

energy inelastic spectrometer.

B Transmission efficiency is lower than the theoretically calculated value.

® Rotor heating and deformation

BL05 Monitc
count rate=4
Maximum Cc
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Unavailable for high-energy applications
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Some central mechanical deformation at 600 Hz Thermal generation in the rotor



_ Upgrade Concepts {sns......
—

m Switch to °B-enriched boron
carbide as the absorbing
material

//

ey
Ly
Plasma spraying (B,C on Si)

B Remove the transmission layer
material to achieve neutron flux

gain

Sintered boron carbide Laser cutting



Upgrade Concepts {sns.......

B Use carbon fiber instead of aluminum

lloy t def i -
2 0y to suppress rofor ceformation an I

attempt to increase rotational speed “ - MHHHHHHHW

® Adopt liquid metal bearing technology to S

enhance heat dissipation capability
Slit package without transmission layer

CT tube Liquid metal(Ga-In-Sn alloy) Liquid metal bearing design
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S u m m a ry G”Nﬂﬁml”hﬁ OF SCIENCES

B New development of fermi chopper is ongoing at CSNS
m Explore new methods for monochromatic selection
B Chopper team in CSNS

Number and type distribution of neutron choppers

7
7 e

____;____
1
|
{
|
{
1

 TO chopper(14 units) H Bandwidth chopper(51 units) i Pulse chopper(7 units) E Fermi chopper(2 units)

CSNS Chopper Team



Thank you for your listening! ! |



