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Large Research Facilities of CAS

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.

21 Open for users

13 Under construction --.—————-

Beijing Electron Positron Collider
Heavy lon Research Facility in Lanzhou
Hefei Synchrotron Radiation Facility
EAST Superconducting Tokamak

BPL and BPM Time Service Systems

China Remote Sensing Satellite
Ground Station

ShenGuang-Il laser Facility

Shanghai Synchrotron Radiation
Facility

Gemmplasm Bank of Wild Species in
Southwest China

Guoshoujing Telescope
“Shiyan 1" Research Vessel

Meridian Space Weather Monitoring
Project

Steady High Magnetic Field Facility

Multi-purpose Oceanographic

Research Vesszel

National Facility for Protein Science in

Sharﬂhai
- L 8 B § N N N § N N

China Spallation Neutron Source

Five-hundred-meter Aperture Spherical
radio Telescope

Wuhan Mational Biosafety Laboratory
Dalian Coherent Light Source

HOV and Research Vessel

Chinese Aeronautic Remote Sensing

System

| SSRF Phase-|l Beamline Project

i Synergetic Extreme Condition User
Facility

Large High Altitude Air Shower

i Observatory

! Earth System Numesical Simulation
Facility

High Intensity Heavy-ion Accelerator i
! Facility :
i High Energy Photon Source

National Research Facility for !
Phenotypic and Genetic Analysis of |
| Model Animals (Primate Facility)

| Comprehensive Research Facility for
Fusion Technology

i Ground-Based Space Environment i
1 Manitoring Network

| High-efficiency and Low-Carbon Gas
Turbine Research Facility

China initiative Accelerator Driven
System
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Facilities for
Multidisciplinary Research

» Basic and application research in a
multidisciplinary field

» Open application and review for global
users
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Facilities Dedicated to
Research in Certain Fields

Aiming at achieving significant scientific and
technological goals for specific disciplines

Access through collaborations (mostly international)
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Facilities for
Public Welfare Service
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» To provide basic data for national
economic construction, security and
social development

» The facility itself has access to massive
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About SSRF




SO LEasiiti
d About SSRF

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.

SSRF operation Parameter

Storage Ring Energy 3.5 GeV

Natural Emittance 4.2 nm-rad

Beam Current

Multi-bunch 200-300 mA

Single-bunch 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)

Nocstarator : Operational beamlines 27

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

1993.12 1999.1- 2004.12.25  2009.4.29 2014.10
Three academicians of 2001.3 Groundbreaking  Phase I completed, 5.6 Dream line,
Prefabricati dt National Center
the CAS, proposed to refabrication opened to users Protein Science
"build SSRF study.,
19994
19934 ?}fmg SRR 2009
G 04829
125 e I 2004 - H29H
I L
20134
2007&F
¢ 19954 e
2013
1995.3 2004.1 2007.12.24 Grand prize of Shanghai
Joint proposal by CAS approval of SSRF First beam Science and Technoology :
and Shanghai Engineering project obsevration, Progress Award First prize of
Iy < National Science and
Mulicipality

Technology Progress Award

2016.11.20,

Groundbreaking
for SSRF Phase 11
Beamline Project,
Shanghai Soft X-
ray free electron
laser user facility

2016-F

1]:5205 |

T
12H30H

20144

2014.12.30
Groundbreaking X-
ray free electron
laser test facility,
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Biosafety P2 protein crystallography
Time-resolved USAXS

HP XRD
HP spectroscopy
Hard X-Ray Spectroscopy

Ultra Hard X-ray Applications
Radioactive materials
X-ray Imaging

Hard X-ray Nanoprobe

XAFS

X-ray Diffraction

Hard X-ray Micro-focus
Medium-energy Spectroscopy
Fast X-ray imaging

SAXS
MacromolecularCrystallography
High throughput crystallography
Protein micro-crystallography

SSRF Beamlines Layout

BL1OU2

BL1OU1

BL11U1

BL11U2
BL11B

BL12SW

BL13SSW,

BL13 SB

BL13U
BL14W

BL14B

BL15U

BLi6U1. BlieU?

BL16B

BLOSB

BLOSU

BL17U

BL17B

BL18U

BLOBU1. BLO8U2

BLO7U

BLOGE

BLO5SU

BLO4B

BLOAU. BLOAW

BLO3SS(ID), BLO3SB

BLO3U

BLO2B

//// BLO2U1

BLO2U2

BLO1B
BL20U1. BL20U2

BL1SU2

BL1SU1
BL188B

—_—] e $ il $z| ===

Phasel

Followup

Phase |

Planned

X-ray optics test
Dreamline
Soft X-ray Spectromicroscopy

S2-line

D-line IR Branch

D-line ED-XAS Branch

SINOPEC-C

SINOPEC-M
SINOPEC-E

Laue microdiffraction
SLEGS

SiP-ME2—— ARPES
SiP-MEZ——APPES&PIPOS
Surface diffraction

Membrane protein crystallograpt

Bio-IR
E-line
Bio-SAXS

Protein complex crystallography

3D Nano Imaging



OSSR Lenziiti
Operational Beamlines and Stations at SSRF

SSRF Phase | NDRC May 2009
Dreamline 1 2 MOF June2015
Formal Operation
NCPSS Beamlines 5 6 NDRC July 2015
SIP-ME? 2 3 NSFC Jan.2019
Test Run SSRF Phasell 12 20 NDRC Jan.2020

total 27 39
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User Access of SSRF

01 Key Facts and Figures

02 Apply for Beamtime
03 User Management, Support and Cultivation




User Hours: 452,214
User Proposals: 16,813
User Groups: 3,536
Affiliations: 652
Number of Users: 34,322
User Visits: 70,970

m User Visits
w Users

O
N

v

O
~ Key Facts and Figures

SSr LisnsEHLE

(Up to July, 2022)
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Proposals by Research Theme

= Hospital

= Company

ay  2%1%

= Engineering and
Materials 6%

= Chemistry

= Physics
Bioscience

= Energy 12%
Environment

Earth Science

Medicine

= Other
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Key Facts and Figures

Hellorégjlang International
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Key Facts and Figures

1200
User publications

1000
800
600
400
NSC:147

) I I I I| I|

0 ——m- ll I II II I 1 Nature W Science © Cell

2009 2010 2011 2012 W 2013 W IF>5 MOBSRF -UserJdiSication 2016 2017 20. 2020 2021
Publications: >8000 Top 5%: ~3000 B

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
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~ Key Facts and Figures

Proposal Application
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° SSRFF Lbosiints
~ 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)

Il. 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
Cooperative Proposals
Developing beamline | |
methodology | .
Beamline study time Scientific Industrial
>90% <10%
General

Focusing on cultivating
and developing user

>55%




O
~ Apply for Beamtime

lll. Proposal Review

User Office
Integrity of the
application Applicant
qualification

Expert
Proposal significance

Beamline Scientist Checking

Expert review meeting
Feasibility

Further assessment of
significance Research strength
Expected results

SSRrLEas kL

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.

o

After the experiment
»  Supervise and direct the disposal of
experimental waste.




O
~ Apply for Beamtime

V. Industrial Users

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

Industrial Users by Research Theme

®Pharmaceutical

B Material

B Energy

® Daily Use Chemical
W Petroleum Chemical
D Astrogate
BInstrument and Equipment
@ Others

*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

SSRrLEas kL

*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

*Unilever
.o- .
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% r=G = WuXi AppTec
= ~ =
<D @ ) - IVA MEDICILON
CEE —— BB EMEL
- . - P ESH )
. e (3> BAOSTEEL @
) B E 4 iE
> -- a2 S XIS,
l‘m-‘led/ii:i\.c!ﬁ k‘!‘{’ﬁ"’[’ P w
E ;F W 'J"H :@. ELSTEX @4 Bermoco 1]
- mrmeocon  TOAY s R

= BeiCene



O
~ Apply for Beamtime

VI. How to get industry interested in using our facilities

Keep active communication with the industry

NeH

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

User Management, Support and Cultivation

Management Informatization
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User Application System
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User Management, Support and Cultivation

Il. Information Promotion
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User Management, Support and Cultivation

lll. Support

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.

SciCat SSRF

20195 SSRF-SciCat¥iEERAIER, F4%, e
BRISEIHEALZLILFEF 900 MEMAYEL AL SSRF PLATFORM
EEEf2.4R1, BEUEE1.1PB - e

107.60 0.00

sg/min

a 2 ] (]

S
SSRF-BLO2U1-2022073102 ¢ bio2ut bio2ul ul 31, 2022

SSRF-BLO2U1-2022080201 bl02u1 bio2u1 Aug 2, 2022

BH2019F BRI S LSRR FILBE 1T R

\
1

1

1

1

1
%I
%l

I

1.1PB User Data Storage 17,000+ times data processing

= 24,000 data sets from 900+ proposals
Cloud-Edge-Local
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User Management, Support and Cultivation

lll. Support

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

v' Material Sample Preparation Lab

v Chemistry and Enviro tal Science Assist Lab

Zeiss G300 Micro Confocal Raman Spectroscopy
Scanning Electron Microscope

v In Situ Condition Assist Lab

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



lll. Support

OSSR Lyt
User Management, Support and Cultivation

c) Automatic Data Process Pipeline:

Run automatically after data collection finished. e
For SAD dataset, Porpoise can automatically complete \ '
the whole process from data reduction to main-chain S = ik i
tracing without any known information. == E SEiEE P E o ¢

SAD Results Page

e - ]
PRI w|E e i

Structure cosrdinates

Porpoise_XDS

Porpoise_DIALS

Porpoise_SAD
“
”
.
= . Praveg Density mogmestion A Sevent g

seal_web

view results

xiaz2_3dii

xiaz_dials

autoPROC_XDS

Structure Results Page



lll. Support

d) Other Support:

SSr

User Management, Support and Cultivation

« Staff are on duty 24h/d.
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IV. User Academic Exchange and Comminication
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V. Training
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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.
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