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CSNS Layout
l The phase-I CSNS facility consists of a Linac, a 1.6-GeV 100kW, 25Hz

RCS, beam transport lines, a target station, and 3 day-one instruments.

80MeV H- linac

1.6GeV, 25Hz
100kW RCS

Target station

MR
SANS

GPPD
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Key Milestones
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Feb. 
2001

Jan. 
2006 

Sep. 
2008 

Sep. 
2011 

Proposal for the 
CSNS Project

Prototyping R&D  
started 

May 
2012 

Oct. 
2014

Proposal 
approved

Jan. 
2016

Aug. 
2017

Mar. 
2018 

Sep. 
2018

DTL-1 Beam 
commissioning 

Feb. 
2020 

Mar. 
2020

Construction 
started

Civil construction 
started

Construction complete 
(6.5 years from start)

First neutron 100kW First CIOpen to user
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CSNS Site Birds View of CSNS 
August, 2017

Linac service building
RCS service building

Target station and instruments hall
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First diffraction pattern First scientific paper Open to user

Beam availability > 90% Beam power 100kW

CSNS Beam History

Beam hours: 2018 2833h, 2019 4578h, 2020 4451h
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Neutronics Performance of Target Station

Wavelength spectra (CHM) Peak brightness (DPHM)

TAV brightness (DWM)

The neutronic performance of the
source (and moderators) is
excellent, and provides evidence of
strong coupling between the target
and the moderators.

NTAC10 report, Dec，2018
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• Day one instruments: BL01 02 18
• Back-n beamline
• Temporary test beamline: BL20 (06 09 to July，2019)
• Cooperation Instruments: 8 instrument under construction
• CSNS-II instruments: 11 instruments + experimental station

Instruments layout

BL01: Small Angle Neutron Scattering (SANS)
BL18: General Purpose Powder Diffractometer (GPPD)

BL02: Multi-purpose Reflectometer (MR)
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Neutron instrument: GPPD
– For most users to determine crystallographic and magnetic structures in 

general purposes
– Best resolution Dd/d ~ 0.14 %. 
– ~ mimutes for a diffraction histogram used by Rietveld refinement on ~ 1-

g-weight sample
– Easily loading the ancillary equipment such as cryostat, furnace and 

pressure cell



Neutron instrument: GPPD

Science (May 7 2020)
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Neutron instruments: MR

– Vertical sample geometry: 
solid film

– Reflectivity/diffraction

– Best resolution DQ/Q < 1% 

– Best reflectivity: 10-6

– Polarizing analysis for 
spinoelectronics.

– In-suit study on growing films

– In-suit MOKE magnetic 
analysis

– Off-specular scattering
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Neutron instruments: MR
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Neutron instruments: SANS

Moderator CHM（20K）
MS distance 14 m
SD distance 1~5 m
Detector

Effective area 50×50 cm2

Resolution 1 cm (FWHM)
Dl 0.4-8 Å
q range 0.004-3.4 Å-1

– Reliable SANS data between 0.005~0.5 
Å-1, to characterize 1-125 nm particles.

– Instrument resolution better than ~30% 
around Qmin

– Good dynamic range,  sample space

– Variable sample size
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Neutron instruments: SANS
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Test beamline

– Neutronics study of Target Station

– Neutron instrumentation

– Neutron technique & methods

– Neutron SEE / NPD/ PGNAA …
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Back-n (Tang Jingyu’s presentation)

(n,lcp)

PFNS
Others

(n,t)、(n,f)、(n,g)
、(n,n’g)、(n,2ng)
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Neutron detector (Sun Zhijia’s presentation)
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Neutron Chopper
l developed and manufactured 14 sets of choppers for four neutron 

instruments of CSNS. 

l mass-producing 20 sets choppers for CSNS cooperation instruments.

l very low vibrations(T0 chopper: ~0.2mm/s@50Hz, bandwidth disk 
chopper : ~0.14mm/s@50Hz), which will have longer maintenance 
interval(~10 years).
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Sample Environments



Neutron Polarization

• Established in-house development capability for time-of-
flight polarized neutron techniques
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Data analysis (Cai xiaociao’s presentation)

• Develops and supports the scientific data software for neutron 
instrumentations, including data reduction, data analysis, computer 
simulation, scientific application and data management systems.

Data
Reduction

Diffraction

Mantid Member

0 5 10 15 20

-2

-1

0

1

2

3

4

5

6

7

G
r

r(Å)

PDF
Reflection
SANS/VSANS
GISANS

IMAGING
Inelastic
QEN

Data
Management

Data Portal

Data Catalogue

Data Archiving

Data Delivery

Cloud Analysis

ICAT Member

Neutron
Simulation

Monte Carlo

Simulation

Structure &

Dynamics

Neutron Cross 

Section

McStas Member

Computer
Simulation

Ab-initio Computation

Molecule Dynamics

Machine Learning



23

User service
https://user.csns.ihep.ac.cn (in both Chinese and English）

Sep. 2018：open to user

Registration user: 2000+ (12 nation & area)

Proposal approve rate: ~30%

Completed research proposal: 350+ (about 13% from industry)

More than 60 publication

University
63%

Institute…

Industry
13%

https://user.csns.ihep.ac.cn/
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BL05: High energy inelastic spectrometer
BL08: Engineering Diffractometer 
BL09: High resolution Diffractometer
BL11: Atmosphere Neutron Irradiation
BL15: High Pressure Diffractometer 
BL16: Multiple Physics Instrument

BL14: Very small angle neutron scattering
BL13: Energy resolved neutron imaging

Cooperation Instruments
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Multiple Physics Instrument
MPI will be constructed as a total scattering diffractometer to study

ü the Ordered Crystalline Materials and the Ordered Crystalline Materials but with 

various types of Local Disorder

ü the Disordered Materials but with Medium or Short – Range Order
Wavelength：0.1~3.0Angstrom
Q：0.1~50 Angstrom-1

Flux at the sample position：3x107 n/s/cm2

Si standard sample PDF result
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Atmosphere Neutron Irradiation
Completion: Dec. 2021
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Engineering Diffractometer 
Completion: July 2022
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Very small angle neutron scattering

主束闸

弯导管
1

斩波器1、2、3

弯导管2
直导管2水平切

换腔1 水平切
换腔2 滚筒1滚筒2

滚筒3
滚筒4

滚筒5
样品台

散射腔

探测器1
探测器2

探测器3VSANS探测器4

多狭缝光阑 1-12

普通光阑1-7
控制室

机柜间

– Q range: 0.0004~1.4 Å-1
– Scale：1-1000 nm

Completion: Dec 2022
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Energy resolved neutron imaging
Completion: Dec 2022
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High energy inelastic spectrometer
Completion: Dec 2022
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CSNS Phase II

LINAC energy to 300MeV

Beam power to 500kW

TS upgrade to 500kW

New instrument & test
station 11

l Under national review for 14th five year plan (2021-2015)
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Challenges from accelerator & target station

• Front end:  IS+ RFQ 50mA+

• DTL： 50mA+

• SC Linac：stable operation 

• Energy jitter of Linac <0.02%

• Beam dynamics of RCS: the highest beam intensity in the world

• Second harmonic acceleration: High power MA loaded cavity

• High power stationary solid target for compact TMR
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Phase II Instruments

BL03: Liquid reflectometer
BL04: Cold inelastic Spectrometer
BL06: molecular vibration Spectrometer
BL08A: neutron technology test station
BL10: Backscattering spectrometer

BL12: Neutron Physics
BL17: Quasi-elastic spectrometer
BL19: Single crystal diffractometer
BL20: Polarized chopper spectrometer
BL07: Reserve
BL10A: Reserve
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Extension of Application Fields

Inelastic

ElasticPhase I

Phase II

Application Area covered by
Neutron instruments
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CSNS-II Schedule

• Construction duration: 6 years 

• Keep user operation at least 3 months per year



Future

CSNS SAPS Platform

§ Day one
§ Cooperation

§ CSNS II
Second TS
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Summary

• CSNS passed the  national acceptance on August 23, 
2018, and was officially opened to users.

• The operation of CSNS goes well with high efficiency. The 
user demand is very strong.   

• The design and construction of cooperation instruments 
are underway. 

• The CSNS-II is expected to be started by the end of 2021, 
and will be completed by the end of 2027

• Collaboration about neutron , photon and muon is 
appreciated!



Thank you ！


