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High Energy Photon Source (HEPS) 

• The fourth generation light source in China — High 
energy, high brightness

• Located in Beijing - about 80KM from IHEP
• Officially approved in Dec. 2017
• The construction was started at the end of 2018
• The whole project will be finished in mid-2025
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Main parameters Unit Value

Beam energy GeV 6

Circumference m 1360.4

Emittance pm∙rad < 60

Brightness phs/s/mm2/mrad2/0.1%BW >1x1022

Beam current mA 200

Injection Top-up



HEPS Beamlines in phase I 

14 public beamlines + 1 optics test beamline in Phase I

Can accommodate over 90 beamlines in total Experiment Hall 



Progress of the HEPS project

 The construction of the civil structure completed. Now at the 
stage of equipment installation

 2023.01, HEPS booster installation completed
 2023.02, Start installation of storage ring
 2023.03, HEPS achieved the first electron beam accelerated to 

500 MeV



Data Challenges @HEPS
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 Increased source brightness, X-ray detector capabilities have been continuously improving
 More than 24PB raw data will produced per month

Estimated data volume of HEPS at Phase I

Huge amount of data is a big challenge for data management and processing



Why need data policy for HEPS?

 To address massive data challenge
• Facility will provide the service for data curation and access

• Follow FAIR Principles (Findability, Accessibility, Interoperability, and Reuse)

• Clarify the responsibilities and obligations of facility and users

 National data policy requirement
• In 2018, The Chinese government issued the “MEASURES OF SCIENCE DATA MANAGEMENT”

• In 2019, the Chinese Academy of Science issued the "Measures for the Management and Open Sharing of Scientific Data in 

CAS(Trial)"

 Current Status
• No practices and regulations about data openness and sharing are available for user facilities so far in China

• No sufficient policy framework to support data management for HEPS

 To develop data policy for HEPS
 As guidelines for the design and implementation of data management

 To convince users that their intellectual property rights is protected



Data policy for High Energy Physics Experiment

 Members of HEP Projects come from 

international collaboration groups

 Scientific data are shared among 

collaboration group members

 Data board select a part of raw data 

and result data to be openly accessible 

HEP Experiments hosted and participated by IHEP



Scientific data lifecycle at HEPS

1) The principal investigator (PI) submits a 
proposal

2) After the peer review, the proposal is 
approved by the management board

3) HEPS allocates a beamtime to the PI
4) The PI’s team do the experiment at a 

beamline station
5) Raw data produced from the experiment 

are saved to the HEPS storage
6) During/after the experiment, users can use 

the computing resources provided by 
HEPS for data analysis

7) When data are analyzed, the processed 
data are also saved to HEPS storage 

8) The PI will publish their scientific discovery 
and associated data

9) After the embargo period, the data will be 
opened and shared with other researchers

HEPSCC(HEPS Computing & Communication)
Members come from IHEP, responsible for the data 
curation and provide access to scientific data of HEPS 

HEPS is a public experimental platform for interdisciplinary research



Data Policy Framework

 Develop standards and policies around 

the full lifecycle of data management

 DM tasks: data classification, storage, 

data format, data service, data sharing, 

data PID, data security…

 Data policy includes policies about

data storage, data access,  data service 

guarantee, openness and sharing…

 Decision-making process

DM team/Experts  User Committee  

Data Management Committee



General principles

 About the ownership, curation, archiving and access to scientific data and metadata

 Acceptance of this Data Policy is a condition for the award of beamtime

 Users must not attempt to access, exploit or distribute scientific data or metadata 

illegally without authorization

 HEPS reserves the right to deny access to scientific data and any future beamtime from 

a user who violates the Data Policy

 Data classification: raw data, processed data, calibration data, result data…

 HEPS Facility users must be officially registered

 HEPS is obligated to keep user details secure

 Proprietary research is not covered by this data policy



HEPS supports hierarchical  storage architecture

① Raw data/processed data are kept on beamline storage for up to 7 days

② Raw data/processed data are kept on central storage for up to 90 days

③ Raw data are archived to the tape for Long-term storage

          Data storage policy will be adjusted according to the actual data volume and funding situation

Beamline storage

 High speed data IO

Central storage
 Medium-high speed data IO

Tape

 Permanent data archive

7 Days 90 Days Long-term

Detector
DAQ 

system

Data transfer Data transferWriting

Storage policy for scientific data



Curation and Access for Raw data

 Data Format

•  Well-defined format(HDF5)

• HEPSCC provide tools to transform to other data format

 Raw data are read-only during the storage

 Metadata will be curated in raw data files and metadata catalogue

 Raw data can be accessed by searching metadata catalogue 

 Each dataset will have a unique persistent identifier

• CSTR(Chinese Science and Technology Resource)

• DOI(Digital Object Identifier)

 Embargo period

• 2 years by default

• PI can request to extend it



Curation and Access for processed data and results

 Ownership

• Determined by the person performing the analysis

 Storage

• Processed data and results data will not be long-term preserved

• Calibration and alignment data will be long-term preserved

  Access 

• Result data are restricted to experiment team, unless requested by PI

• Calibration and alignment data can be openly accessible, not restricted by embargo period



Publication and Citation

 Publication

• Publications references related to 

experiments carried out at HEPS 

should be deposited in the 

publications database

  Citation

• Any publication use the data should cite 

the persistent ID of the data

Examples of Data citation styles



Progress

 In Apr 2021, The Data Policy for HEPS --Draft Version was finished

 In Mar 2023, we have a revised draft version 

 Need to be approved by HEPS Data Management Committee

 Data policy is the guideline for the data management for HEPS

 Data management system supports the policy implementation

• User Service Portal(user authentication & authorization)

• Metadata catalogue(storage policy)

• Data Portal(embargo period, data openness and sharing)

• Data transfer(storage policy) 

• Data format design

Apr, 2021
The Data Policy for 

HEPS
--Draft Version

Mar, 2023
The Data Policy for 

HEPS
--Revised Draft

HEPS Data Management System



Photon/Neutron Source Facility Alliance for data and software

Alliance founding members

• HEPS (High Energy Photon Source)

• SHINE (Shanghai HIgh repetitioN rate XFEL and Extreme light facility)

• SSRF (Shanghai Synchrotron Radiation Facility)

• HLS (Hefei Light Source)

• CSNS (China Spallation Neutron Source)

Collaborate to address data and software challenges

• Establish common scientific data management policy

• Develop metadata standard 

• R&D of data management and analysis software framework

• Develop disciplinary algorithm and software 

• Build software ecosystem

Conference of Advanced Photon/neutron Source
 Data And Software(CAPSDAS)

Mar, 2023 · BEIJING

HEPS SSRF SHINE

CSNS HLSBSRF



Consideration & Discussion

Discussed with data management experts, beamline scientists, Information specialists,

need to be further discussed:

 Should raw data be long-term preserved? Or be the pre-processed data?

 How to ensure the integrity and accuracy of metadata for further utilization?

 The PI has the responsibility to ensure the correctness of metadata?

 Data policy does not have policy about simulated data currently

 HEPS Data Management Committee need to be set up as soon as possible

  The HEPS budget does not cover long-term storage, but we hope it will be supported by the 

nation 



Thank you for your attention!

Comments or suggestions?


