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Large Research Facilities of CAS

21 Open for users

13 Under construction

The Chinese Academy of Sciences (CAS) is the
main organization which undertakes the construction
and operation of Large Research Infrastructures in
China. By the end of 2021, 21 infrastructures are in
operation, 13 infrastructures are under construction.



Distribution Map of 
Large Research Infrastructures of CAS



Facilities for 
Multidisciplinary Research

• Basic and application research in a 
multidisciplinary field

• Open application and review for global 
users



Facilities Dedicated to
Research in Certain Fields

• Aiming at achieving significant scientific and 
technological goals for specific disciplines

• Access through collaborations (mostly international)



Facilities for 
Public Welfare Service

• To provide basic data for national 
economic construction, security and 
social development

• The facility itself has access to massive 
amounts of data (fully open, partially 
open and paid open)
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SSRF is one of the advanced third generation light sources in the world, and it supports 
and pushes the cutting-edge scientific research and the innovation in China. 

So far，SSRF has the largest number of users in China

3.5GeV Storage 
Ring C=432m

Booster C=180m

150MeV Linear 
Accelerator

About SSRF

Beamlines and Experimental 
Stations

SSRF operation Parameter

Storage Ring Energy 3.5 GeV

Natural Emittance 4.2 nm-rad

Beam Current
Multi-bunch
Single-bunch

200-300 mA
20 mA

Coupling 0.3 ~ 0.7%

RF Voltage 4-5 MV

Beam Lifetime 10 ~ 20 hrs

Linac Energy 150 MeV

Booster Output Energy 3.5 GeV

Injection interval 10 min (top-up)

Operational beamlines 27



1993.12
Three academicians of 

the CAS, proposed to 

"build SSRF

1995.3
Joint proposal by CAS 
and Shanghai 
Mulicipality 

1999.1-
2001.3 
Prefabrication 
study。

2004.1
approval of SSRF 
Engineering project

2004.12.25
Groundbreaking

2007.12.24
First beam 
obsevration。

2009.4.29
Phase I completed, 5.6 
opened to users

2013
Grand prize of Shanghai 
Science and Technology 
Progress Award First prize of 
National Science and 
Technology Progress Award

2014.10
Dream line,
National Center for 
Protein Science

2014.12.30
Groundbreaking X-
ray free electron 
laser test facility。

2016.11.20,
Groundbreaking 
SSRF Phase II 
Beamline Project、
Shanghai Soft X-
ray free electron 
laser user facility

Roadmap of SSRF



SSRF Beamlines Layout



Status Project name Beamline Station Source of funding Opening time

Formal Operation

SSRF Phase I 7 8 NDRC May 2009

Dreamline 1 2 MOF June2015

NCPSS Beamlines 5 6 NDRC July 2015

SIP·ME2 2 3 NSFC Jan.2019

Test Run SSRF PhaseII 12 20 NDRC Jan.2020

total 27 39

Operational Beamlines and Stations at SSRF
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Key Facts and Figures
User Hours：452,214
User Proposals：16,813
User Groups：3,536
Affiliations：652 
Number of Users：34,322
User Visits: 70,970
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International

Australia 5

Denmark 1

Germany 3

Russia 1

France 2

Korea 17

Canada 5

United States 7

Portugal 1

Japan 6

Sweden 3

Switzerland 1

Saudi Arabia 1

Thailand 1

Singapore 3

New Zealand 1

United Kingdom 1



User publications

NSC:147

Top 5%: ~3000Publications: >8000

Key Facts and Figures
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Apply for Beamtime

I. All the proposals should be submitted on-line through User Application System:
a. https://user.ssrf.ac.cn/proposals/a?login (Chinese)
b. http://ssrfwx.ssrf.ac.cn/proposals/en/a?login (English)

II. Access routes
SSRF welcomes all users from anywhere in the world to submit proposals. There are two rounds of 
applications for general and reward proposals, and one round for key proposals. 

SSRF User’s 
Proposals

Scientific 
>90%

General
Focusing on cultivating

and developing user

>55% 

Key
Focusing on cultivating

and developing user

<15% 

Urgent
Resolving key problem

<10%

Reward
Encouraging

<10%

Industrial 
<10%

Cooperative
Developing beamline 

methodology
Beamline study time



Apply for Beamtime

III. Proposal Review

01 02 03 04

Expert
Proposal significance

Beamline Scientist Checking
Feasibility

Expert review meeting
Further assessment of 

significance Research strength            
Expected results 

User Office
Integrity of the 

application Applicant 
qualification

IV. Experimental Safety Assurance

a. Before the experiment
• Experimental safety audit (audit the sample by 

sort) 
• Safety training organized by user office 

(written and video) 

b. During the experiment
• The beamline staff will provide safety operation 

guidance during the whole experiment.
• The technical safety team will track and guide 

during the whole experiment with hazardous 
sample.

c. After the experiment 
• Supervise and direct the disposal of 

experimental waste.



Apply for Beamtime

V. Industrial Users  

Industrial Users by Research Theme

Pharmaceutical

Material

Energy

Daily Use Chemical

Petroleum Chemical

Astrogate

Instrument and Equipment

Others

9%

46
%18

%

7%

Since 2009, SSRF has served about 80
industrial users, mainly from pharmaceutical, 
material, energy, chemical, etc.

•GlaxoSmithKline
•Novartis
•Roche R&D Center China LTD
•WuXi AppTec
•ChemPartner Co. Ltd.
•Crown Bioscience International
•MEDICILON
•BeiGene
•…
•SINOPEC
•China National Petroleum 
Corporation 
•P & G Technologies (Beijing )Ltd
•Unilever
•…

•SHJGGX Company
•Baosteel Group Corporation
•General Electric Company
•Shanghai General Motors Co., Ltd
•Akzonobel
•...

•New Rise of Solar Technology
•ZIJIN MINING
•Contemporary Amperex Technology 
Co., Limited
•…



Apply for Beamtime
VI. How to get industry interested in using our facilities

Keep active communication with the industry

special topic salon organizd by SSRF

Seminar on SSRF and Yangtze River Delta Regional 
Economic Development organized by Shanghai 
Development and Reform Commission



User Management, Support and Cultivation 

I. Management Informatization

User Application System

Beamtime Appointment List Beamtime Arrangement

Self-service System



II. Information Promotion

Official Website (Chinese/English) Wechat Public Number

VRSatisfaction Survey

User Management, Support and Cultivation 

Information screen 
in the experimental hall

SSRF Operation Schedule 



III. Support

1.1PB User Data Storage
24,000 data sets from 900+ proposals

User Management, Support and Cultivation 

a) Data Center (since 2019): 
• Providing multi-directional experimental support for in-house research and user experiments online (large-scale 

data storage and processing).
• Working on platform constructure of SSRF Big Data Management and User Experiment Assist System.

Cloud-Edge-Local

17,000+ times data processing



III. Support

 Material Sample Preparation Lab

User Management, Support and Cultivation 

b) User Experiment Assist System (since 2021)
• Improving the efficiency of beamtime usage and producing high-level achievements. 

 Chemistry and Environmental Science Assist Lab

 In Situ Condition Assist Lab  Biological and Medical assist Lab

Zeiss G300 
Scanning Electron Microscope

Micro Confocal Raman Spectroscopy Braun Inert Gas Glovebox Ultra-low temperature refrigerator

4K Cryostat High Voltage Test Rig Leica Frozen Tissue Slicer Leica High Pressure Freezer



III. Support

User Management, Support and Cultivation 

c) Automatic Data Process Pipeline: 
• Run automatically after data collection finished.
• For SAD dataset, Porpoise can automatically complete 

the whole process from data reduction to main-chain 
tracing without any known information.

SAD Results Page

Structure Results Page



III. Support

User Management, Support and Cultivation 

d) Other Support: 
• Staff are on duty 24h/d.



III. Support

User Management, Support and Cultivation 

• Dining hall

• Guesthouse

(Single room, 200 yuan per 

night, including 3 meals)
• …… Dining Hall

Guesthouse



IV. User Academic Exchange and Comminication

Academic Salon
Academic Annual Conference

User Management, Support and Cultivation 



V. Training

 Disciplinary Research/Experimental Methods Workshop

User Management, Support and Cultivation 

 Safety Training Online

Safety Quiz

 Site Operation Training before 
the Experiment 



Summary

• CAS  is the main organization which constructs and operates Large 
Research infrastructures in China. 

• User Access at SSRF is carried out based on principles of openness, 
fairness and efficiency, providing effective services to domestic and 
international users.

• Currently, 90% of the SSRF beamtime is allocated to users for frontier 
research, and efforts are being made to promote industrial applications.



THANK 
YOU


