


Why Choose HEPS?

V  World -class Flagship light source
oneofthe BRIGHTEST fourth -

V' More than 60 new beamlines capacity ( Phase II generation SR facilities
beamlines coming), More opportunities s

i ) _ The first HIGH -ENERGY

V  Your ideas and pursuit supported by strong in -house synchrotron radiation light source

R&D teams in Insertion device, X -ray optics, Opto -

mechanics, Detectors, Software and Al for Sciences

July. 2024

V  Access to junior collaborators and Support for Postdocs
recruitment

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

V International working environment. HEPS belongs to
Institute of High Energy Physics (IHEP). IHEP is a world -£ 9
class, large scale and multidisciplinary institution 2
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World -class Flagship light source




ll World -class Flagship light source

High energy
4th generation
Synchrotrons
Ring Energy 6 GeV 6 GeV
Designed emittance  (achieved)" 130 s p b u - 42 s p b u -
MBA 7BA 7BA
Ring circumference 0.84 km 1.10 km 1.36 km
upgrade upgrade Green field
Status in operation in operation under commissioning
2 HEPS | v Eee 4




SR News: regularly

Nature News, May 2024
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News anp Views
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e

participants, nclud
engineers and bea.

m. The latice tskes 3 modiied
peod achromat (TBA) desiga. in

Shosel

This high-coergy mach

sections, with alterating hi Tow beta

of the experimental
3501 Asthe
or the infras
£ beamlic

willstast

o
ched in 20163

higher flux, and geae prepmaton fo

herent fiux for coherence

been set up with a peric
and PrFeB s the mags

of beamline technolog
trace profler—FSP’

SRN2022

News anp Views

HEPS Is Standing Out
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(HEPS) in June 2019, the HEPS buildings
are standing out in Huairou Science City in
Beijing (Figure 1). The design of the
building complex looks like i
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Progress Released

Science, Oct. 2024

Faciury Uppate

HEPS Update in 2024

Physicsworld Mar. 2025 :

HEPS Update in 2026.pdf

Science

10P Publishing
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w China’s High Energy Photon Source preg
world

25 Mar 2025 Robert P Crease

China poised to turn on

Explore content v About the journal v P

PinG HE, Jiansue Cao, MING Li, Yunut Li, Yunut Done, Wi

Institute of High Energy Physics, Chiny

Update on HEPS Progress

PinG HE, JiansHe Cao, GuorinG Lin, MING Li,
Institute of High Energy Physics, Chinese Academy of Sciences, B

Year 2024 witnessed two key milestones of the High Enerey Photon
Source (HEPS) project: the beam stored in a storage ring and the first
Xoray light emitted from an insertion device, respectively. As a green
generation 6GeV lightsource (Figure 1), commy
accelerator and Phase | beamtines will be completed in 24
will be gradually open to pilot users at the same time.

The High Energy Photon Source (HEPS) is
a greenfield 4th-generation light source. Its
storage ring energy is 6GeV and its ring cir
cumference s 1,360m One year after the
HEPS complex buildings were constructed
(Figure 1), we report here considerable prog-
ress, despite the COVID pandemic’s impact
on supply chain and on-site personnel leading
to unanticipated delays.

Accelerator status

The year of 2022 witnessed completion of
several milestones in accelerator progress. In-
stallation and high-power conditioning of the
linac [1] were completed in the autuma
(Figure 2). Almost 95% of the booster accelera-
tor components (magnet, gisdes, and vacuum
chamber) have been put into the booster tunnel

Another major milest
pletion of a mock-up
HEPS storage ing (F

tron beam

Accelerator status
The HEPS storage ring incorporates 1,776 advanced magnets, com-
prising 26 different types, designed to preciscly stecr and focus the elec-

nets i this cell are 7
all of the vacuum ¢ ,
nected together and i story
The mock-up assemb

ring tunnel was accomplished this year (Figure
All magnet power supplies are situated within

centrated form. These magnets

8 modules, with cach magnet’s center aligned to an exceptional
ision of 30 microns. The camplete installation of all magnets into the

2)

installation team to
corrections, which ha
production process (2

As a necessary 1
beam commissioning, a high-level application
framework based on Python, named Python
accelerator physics application set (Pyapas),
was proposed and has been developed [3]. By
December 2022, the high-level applications
for the injector had been developed, while and
others are still ongoing

ball. The high-p
ceptional performance metrics, including long-term stability of 10 ppm,
accuracy of $0ppm, and repeatability of 20ppm. Testing of the wide.
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corrector coils to the quadrupole feld has been
thoroughly studied. Over 50% fast comector
magnets have been tested and the bandwidth
measured to be 4kHz

The manufacture of the more than 2,000
power supplies to power the main magnets
and correctors has been completed and testing

Figure 1: Bird's eye view of HEPS complex buildings in the summer of 2022,

Vol. 36, No. 1, 2023, SYNCHROTRON RADIATION NEWS

Robert P Crease visits the High Energy Photon Source nej
it opens later this year - the most advanced fourth-generat|

one of world’s most
powerful sources of x-

nature > news > article

NEWS | 13 May 2024

World’s brightest

ray light

Beams from $657 million next-

in Asia to build n«
synchrotron

The US$665-million High Energy Photon ¢
among only a handful of countries that h:
sources.

generation synchrotron will
reveal atomic-scale structure of
proteins and materials

Leading light
he

I'm standing next to Yang Fugui in front of the High Ene
Beijing's Huairou District about 50 km north of the centre o
HEPS isn't just another synchrotron light source. It will, wh
the world's most advanced facility of its type. Construction
2019 and for Yang — a physicist who is in charge of designis
we're at a critical point

22 NOV 2024 - 5:30 PMET - BY RICHARD STONE

By Gemma Conroy.

This machine has many applications, but now is the time 14
science,” says Yang, who is a research fellow at the instituf}
(IHEP) of the Chinese Academy of Sciences (CAS), which
With the ring completed, optimizing the beamlines will be v
new research areas

From the air
giant magnifying glass lying in a grass

and from my perspective it resembles ¢
walled silver sports stadium, surroundd
and fountains.

READ MORE 300gle will show you phi

China's next big thi
new fourth-generation
synchrotron facility in
Beijing

| was previously in Beijing in 2019 at thi
was broken when the site was literally ¢
told, the HEPS would take six-and-a-half years to build We
continues to run as planned, the facility will come online in |

Lighting up the world

China’s High Energy Photon Source is days
away from funneling bright x-rays into
experimental beamlines. INSTITUTE OF HIGH ENERGY

There are more than 50
intense, coherent beams of electromagnetic radiation used
from condensed-matter physics to biology. Three significan
one after the other, have created natural divisions among s
them to be classed by their generation

rotron radiation sources arou

PHYSICS/CHINESE ACADEMY OF SCIENCES



| 15 beamline sin Phase |

All of the beamlines

14 user beamlines (3 long beamlines)+ 1 test beamline under commissioning

HIGH ENERGY

2. HEPS

- HEFPS

ID31-High-Pressure Beamline ID30-Transmission X-ray Microscopy Beamline

ID33-Hard X-ray High Resolution Spectroscopy Beamline

ID23-Structural Dynamic Beamline

ID41-High-resolution Nano Electronic
Structure Spectroscopy Beamline

A7

2
i

&
kA

ID42-Test Beamline

; ID21-Hard X-ray Imaging Beamline
y - i
BM44-Tender X-ray Beamline '

ID46-X-ray Absorption
Spectroscopy Beamline

. & ID19-Hard X-ray Nanoprobe
_ //49 Multimodal Imaging Beamline
; :'14 v

ID02-Microfocusing X-ray protein
Crystallography Beamline

ID05-Low Dimension Structure
Probe Beamline

ID09-Hard X-ray coherent scattering Beamline

IDO07-Engineering Material Beamline ID08-Pink Beam SAXS Beamline

PHOTON SOURCE 6



Two GfOUpS, 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

Groupl

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

1mm 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; Eigerl6M CdTe detector;

Structural Dynamics (200m long)

15-70keV, ultrafast diffraction and imaging; nanoholography ;

High Pressure

150nm focusing, diffraction and imaging, Eigerl6M 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




3 long Beamlines in Phase |
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ll Strong R&D capabillity

In-house development of X -ray technologies: Insertion device, X -ray
optics, Opto -mechanics, Detectors, Software and Al for Sciences

International Assessment of IHEP (Sept. 2023)

e The R&D for the key technologies for the HEPS beamlines covers various topics in optics,
X-ray detectors, and software. The technological advances in X-ray optics manufacturing and
metrology have been truly impressive over the last five years, at the level of the best centers
in the world. The efforts for X-ray detector development cover some of the most advanced
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Cross the street, a s upporting facility -
Platerform for Advanced Photon Source,
dedicated to HEPS in -house R&D

development

V Accelerator Technology
V X-ray Technology

21,295 m? building area

Supported by Beijing Government

HIGH ENERGY
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Accelerator Technologies

166 MHz SRF cavity module High Gradient Quadrupole NEG film coating
the world 3s first quarter -wave SRF Magnetic field gradient 80 T/m Non -evaporable getter (NEG)
structure to accelerate relativistic film coatings have been
particles (beta=1) as a main High order harmonics <4 010-* developed at IHEP to provide

accelerating cavity heavy damping

of higher order modes achieved linear pumping for vacuum

chambers of limited
conductance and low SEY.
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