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✓ World-class Flagship light source

✓ More than 60 new beamlines capacity ( Phase II 
beamlines coming), More opportunities

✓ Your ideas and  pursuit supported by strong in-house 
R&D teams in Insertion device, X-ray optics, Opto-
mechanics, Detectors, Software and AI for Sciences

✓ Access to junior collaborators  and Support for Postdocs 
recruitment

✓ Surrounded by other large facilities in extreme 
condition, biomedical, Nanoscience, Energy etc.

✓ International working environment. HEPS belongs to 
Institute of High Energy Physics (IHEP). IHEP is a world-
class, large scale and multidisciplinary institution

Why Choose HEPS?

July. 2024

Construction started on June 29, 2019

One of the BRIGHTEST fourth-
generation SR facilities 

in the world

The first HIGH-ENERGY
synchrotron radiation light source 

in China

6GeV 
Beam energy

>1×1022

Brightness



World-class Flagship light source
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ESRF-EBS HEPS

Ring Energy 6 GeV 6 GeV 6 GeV

Designed emittance  (achieved) 130 pm·rad (130) 42 pm·rad (45) 35 pm·rad (93)

MBA 7BA 7BA 7BA

Ring circumference 0.84 km 1.10 km 1.36 km

upgrade upgrade Green field

Status in operation in operation under commissioning

APS-U

Europe USAHigh energy

4th generation

Synchrotrons

World-class Flagship light source
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Progress Released

SR News: regularly

Nature News, May 2024

Science, Oct. 2024

Physicsworld Mar. 2025

Joint-Commissioning Phase announced on Mar. 27, 2025

SRN2019
SRN2022

SRN2023
SRN2025
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15 beamlines in Phase I

14 user beamlines (3 long beamlines)+ 1 test beamline
All of the beamlines 
under commissioning
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Group1

Beamlines Features

Tender spectroscopy Bending magnet，2-10keV spectroscopy

XAFS routine and quick XAFS，plus 350nm microprobe

Hard X-Ray Imaging (350m long) 1 undulator/2 wigglers, 10-300keV, Phase/Diffraction contrast imaging

Transmission X-ray Microscope full field 20nm resolution imaging and spectro-imaging

Macromolecular Crystallography 1m spot, standard and serial protein crystallography

SAXS pink beam, lest optics

Optics Test 1 undulator and 1wiggler, Optics online metrology and R&D

Group2

NanoProbe (180m long) Nano mode, <10nm; In-Situ mode, <50nm; ptycho, BCDI; SEM

Coherent Scattering 8-25keV, CDI and XPCS; XPSA 4M detector  and EIGER2 XE 4M detector

Engineering Materials 50-170keV, XRD, SAXS, PDF; Eiger16M CdTe detector;

Structural Dynamics (200m long) 15-70keV, ultrafast diffraction and imaging; nanoholography;

High Pressure 150nm focusing, diffraction and imaging, Eiger16M CdTe detector

Low-Dimension Probe surface and interface scattering, surface XPCS

High Energy resolution spectroscopy Nuclear Resonant Scattering and X-ray Raman spectroscopy

Nano ARPES 100-2000eV, 100nm, 5meV@200eV, APPLE-KNOT undulator

Two Groups, depending on its complexity and insertion device (ID) type

All Most featured beamlines in Group 2, such as nano and coherent beamlines, to have 

more time for design and preparation
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3 long Beamlines in Phase I
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b3 insertion devices for Hard X-Ray Imaging Beamline
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Storage Ring Tunnel



11Beamline organized in 4 colors
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Endstation of 
Hard X-Ray Imaging beamline 
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Strong R&D capability 

International Assessment of IHEP (Sept. 2023)

In-house development of X-ray technologies: Insertion device, X-ray 
optics, Opto-mechanics, Detectors, Software and AI for Sciences
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Cross the street, a supporting facility-

Platerform for Advanced Photon Source, 

dedicated to HEPS in-house R&D 

development

✓ Accelerator Technology 

✓ X-ray Technology

21,295 m2 building area
Supported by Beijing Government

PAPS
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Accelerator Technologies

166 MHz SRF cavity module

the world´s first quarter-wave SRF 
structure to accelerate relativistic 
particles (beta=1) as a main 
accelerating cavity heavy damping 
of higher order modes achieved 

High Gradient Quadrupole

Magnetic field gradient 80 T/m

High order harmonics <4×10-4

NEG film coating

Non-evaporable getter (NEG) 
film coatings have been 
developed at IHEP to provide 
linear pumping for vacuum 
chambers of limited 
conductance and low SEY. 
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Insertion devices

IVU 4m In Vacuum Undulator with 

NdFeB or SmCo magnet, min gap 5.2mm

CPMU 2m Cryogenic Permanent Magnet 

Undulator with PrFeB magnet, min gap 5.2mm
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AK Apple-Knot Undulator

a special 5m elliptical undulator to emit soft X-ray in high 
energy machine with downstream heatload mitigated

IAU 5m In-Air Undulator, min gap 11mm

Insertion devices



18

Mango Wiggler

Yellow one

a special Delta type PPM 

wiggler for large vertical 

field of view for X-ray phase 

contrast imaging

IAW

Blue one

In-air Wiggler

Insertion devices
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X-ray Technologies 

Optical Metrology

Optics Fabrication

Multi-physical Field Control 

Opto-Mechanics design and assembly  

for Mirror system, Transfocator and 
Monochromator and endstation Instrument, 
Beamline Defining and Diagnostic instrument

Detectors

Control Software and AI for Sciences

Beamline WHOLE-CHAIN R&D capability from source to the endstation
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Ming Li et al., Chinese Invention Patent (ZL 2014 1 0253989.7)

Measurement accuracy of curved mirror

RMS 29.0nrad / RMS 0.23nm

@ once scanning

Flag-type Surface Profiler, FSP

Optical metrology
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With chemical-mechanical polishing 

methods, the ultra-high wavefront 

preservation within the full beam of 

nearly 10mm has been achieved.

Magnet controlled-

chemical mechanical 

polishing system for 

Channel-cut fabrication

((a) (b) ((a) (b)

(a) Flat silicon crystal 

(b) Channel-cut silicon crystal

(a) Topography of the etching CC 

(b) Topography of the polishing CC

 The fabricated flat and Channel-cut 

silicon crystals also qualified sub-

nanometer surface roughness,  X-ray 

topography with uniform contrast

J Synchrotron Radiation 30（2023）3084-89.

Optics Fabrication- Silicon crystal for Monochromator
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Optics Fabrication- Silicon crystal for Monochromator
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Measured by novel Double-edge Method @ SSRF
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Optics Fabrication - Bent-crystal Analyzer

Spherically bent for XRS

Si(660)  ~1eV @ 9.7keV

Bent striped for XRS 

Si(660) ~0.53 eV@ 9.7keV

Mosaic-diced for RIXS

Si(553) ~0.037 eV@ 8.9keV

Vacuum mountedGlued

excellent focusing & energy resolution energy resolution improved highly improved energy resolution
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Optics Fabrication - Multilayer Laue Lens (MLL)

8nm
Simulated 
focusing 
FWHM
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0.3% Growth rate drift

Para. Req.

Material WSi2/Si

N. Layer 13030/8030

Thickness 64μm/44μm

Focus 8×8nm2

Laue ML Coating Machine
9-targets linear array

Simulated

Measured

±5nm 
Layers position error (PV)

Magnetron sputtering
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MMS Mirror mechanical system 

◼ Generic MMS:

◼ State-of-the art performance

◼ Used for 4th gen advanced light soure

◼ Nano KB (included Bender):

◼ Focusing spot up to ≤100nm

◼ Stability of the vibration ≤20nm RMS @1-120Hz

◼ 25+ sets commissioning
Installed white light 

bent MMS

Opto-Mechanics
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TRANSFOCATOR

• Novel device based parallel mechanism

• Compact & larger work distance

• 2 patents authorized (US and China)

• 25+sets installed at HEPS

Transfocator Prototype and 
X-ray spot observed behind 

Transfocator

Opto-Mechanics
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MONOCHROMATORS

◼ 18 sets, 8 types total

covers almost all kinds of 
monochromators that could be 
used in a Synchrotron beamline

Completely new designs to meet 
the most demanding 
requirements of the HEPS

◼ Cooling: 13 LN2 cooled, 3 water 
cooled, 2 without cooling

◼ Started developing 
monochromators since 1990s
for BSRF, including bending 
crystal monochromator

HDMM

Opto-Mechanics

MRM 4BCMHRM

VDCM HDCM/HCCM QCCM

DLCM

Vertical diffracting Double 
Crystal Monochromator

Horizontal diffracting 
Double / Channel-cut 
Crystal Monochromator

Quick EXAFS Channel-cut 
Crystal Monochromator

Double Laue Crystal 
Monochromator

Horizontal diffracting Double 
Multilayer Monochromator

High energy Resolution 
Monochromator

Medium energy Resolution 
Monochromator

Four Bounce Crystal 
Monochromator

66%  HEPS in-house developed monochromators
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MONOCHROMATORS

⚫ Novel Design, High Performance

◼ High stability: 4nrad RMS for VDCM, 8nrad 

for HDCM, 6nrad for HDMM, 3.5nrad for HRM

◼ High scanning speed: 0.5°@100 spectra/s

◼ High precision: HRM resolution 10nrad/step

⚫ Supporting labs provide full support from 

validation to testing

◼ FEA and optical analysis team, crystal 

fabrication and testing lab, optical metrology 

lab, cryogenic lab and systems
QCCM scan speed

0.5°@100 spectra/s

VDCM stability 
vs LN2 flow rate

HRM stability

3.5nrad RMS

HDCM long term 
stability
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Opto-Mechanics
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Nano-instrumentation in 
Coherent scattering beamline

Opto-Mechanics
Endstation
instrumentation 
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Qian-Kun（乾坤） X-ray Raman spectrometer in 
High Energy resolution spectroscopy beamline

Opto-Mechanics: endstation instrumentation 
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Diamond XBPM & electronics
performance comparable to 
the commercial 

Diamond XBPM ns APD array

Readout electronics DAQ

• Time resolution 

better than100ps

X-ray Pixel Array Detector

sensor flip-chip bonding

ASIC

Prototype

• 6M 140µm pixel detector 

commissioning in PX beamline

Pre-amplifierAPD sensor

Detector development
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Mamba-A new generation experiment operating software system

Mamba: a systematic software solution for beamline experiments 

at HEPS. Journal of Synchrotron Radiation, 2022

A High-Throughput Big Data Orchestration and Processing 

System for HEPS, Journal of Synchrotron Radiation, (2023).

One Ecosystem

cover  full synchrotron methods 
and experiment modes

One Framework

Support 15 beamlines in 
Phase I project

and future beamlines
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AI for synchrotron science

Large-scale 

scientific 

software 

framework + 

AI for Science



HEPS belongs to IHEP.  IHEP Running and Constructing several large 

science facilities and projects in high energy physics, astrophysics, 

neutron source and synchrotron radiation source.

Institute of High Energy Physics (IHEP)
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2023 international assessment on IHEP
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From JUNO neutrino underground lab to HXMT X-ray satellites in space, from Chinese Spallation Neutron Source (CSNS) to 

HEPS, from Large High Altitude Air Shower Observatory (LHAASO)  to Cosmic Microwave Background Polarization Telescope (Ali-

CPT), from Beijing Positron and Electron Collider (BEPC) to proposed Circular Positron and Electron Collider (CEPC)

Large science facilities @ IHEP
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BEPCII
Beijing Electron 

& Positron 
Collider

DYB
Daya Bay 

Reactor 
Neutrino 

Experiment 
Observatory

JUNO
Jiangmen 

Underground 
Neutrino 

Observatory

BESIII
Beijing 

Spectrometer 

Large science facilities @ IHEP



38Large High Altitude Air Shower Observatory

China Spallation Neutron Source

Ali CPT
Ali CMB Polarization Telescope

LHAASO

CSNS
Hard X-ray Modulation Telescope Satellite

HXMT

Large science facilities @ IHEP



Life and Work environment
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HEPS

Beijing Capital Airport

Where is HEPS？

Downtown 

Beijing

80 km from IHEP campus

45 km from Beijing Capital Airport

HEPS 
Huairou District, Beijing
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HEPS in Huairou Science City (Beijing)

100.9 km2 6 large science facilities 

• World-class original innovation area

• A new highland for strategic and 
forward-looking basic research

• A key area of Comprehensive National 
Science Center

• An eco-friendly and livable innovation 
demonstration zone

HEPS, SECUF (Synergized Extreme Condition User Facility), 
CMP Phase II (Chinese Meridian Project Phase II), 
EarthLab (the Earth System Numerical Simulation Facility), 
Multimodal Cross-Scale Biomedical Imaging 
Facility, HOPE (Human Organ Physiopathology Emulation 
System)

- Series research platforms in energy, 
environment,  biology, materials, etc.
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Huairou, the APEC 
meeting site, a 
pleasant place to 
live and work

Scenic hiking 
trails on Great 
Wall, around lakes 
and in mountains

Skiing – Huaibei 
ski resort within 
10 km from HEPS Huaibei Ski Resort

Hongluo Temple

Yanqi Lake

Mutianyu Great Wall

Huairou
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MUTIANYU GREAT WALL    ~20km to HEPS
AAAAA level Tourist Scenic Area 
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Building international working environment

International life environment supported by 
local government

HEPS Bird´s eye view

Work with us at HEPS!


