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Status of High Energy Photon Source (HEPS)
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First 4th generation high energy e
synchrotron radiation lightsource in Asia




3 built
high energy
4th generation

synchrotrons
Electron Energy 6 GeV 6 GeV 6 GeV

Emittance(achieved) 130 pm.rad (130) 42 pm.rad (40) 35 pm.rad (98)

Beam current (mA) 200 200 200

Storage ring length 0.84 km 1.10 km 1.36 km

upgrade upgrade green field
status 2015-2020 2018-2024 2019-2025
operational operational commissioning
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Progress Released

News anp Views

Groundbreaking Ceremony at the High Energy Photon

Source in Beijing

()n June 29, 2019, a sunny mormng n Ber-

nne maore than 300 nartiemante imelid

nature
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HEPS is Standing (

Update on HEPS Progress

PiNG HE, JiansHe Cao, GuorinG Ling MING Li, Yurut Doy

Institute of High Energy Physics, Chinese Academy of Sciences, Beifing, China

The High Energy Photon Source (HEPS) is
a greenfield dth-generation light source, Its
storage ring energy 5 6 GeV and its ning cur-
cumference s 1360m. One year afler the
HEPS complex buildings were constructed
(Figure 1), we report here considerable prog-
wress, despite the COVID pandemic’s impact
on supply chain and on-site personnel leading
10 unanticipated delays

Accelerator status

Another major milestone is the successful com-
pletion of a mock-up of a standard cell of the
HEPS storage ring (Figure 3). All of the mag
nets in this cell are now installed and aligned,
all of the vacuum chambers have been con-
nected together and nserted into the magnets.
The mock-up assembly allowed the design and
installation team to wertify many necessary
corrections, which have been miegmited mto the

production process 2]
As & necessary measure for the coming

The year of 2022 witnessed ph of
several milestones in accelerator progress, In-

beam 8. a high-level application
framework based on Python, named Python

stallation and high-power conditioning of the

accelerator physics application set (Pyapas),

1
Eacury UppaTe

3, WEIMIN PAN, AND YE TaO

Production of the *main senes™ of compo-
nents for the HEPS accelerator 8 n good
shape. Storage ring magnets are being tested
inbatches. All of the sextupoles and octupoles
have been measured with a rotaing coil sys-
tem and met their specifications. Over 30% of
the longitudinal gradient dipoles have been
measured, and the integral field is tuned 10 less
than 1E-4 deviation, About 18% of the quad-
rupoles and  dipole-quadrupole  combined
magnets have been measured. The effect of
comecior coils 10 the quadrupole field has been
thoroughly studied. Over 50% fast corrector
magnets have been tested and the bandwidth
d10 be 4kHz

Teoase [1)  swer, \’ il n_th L o e and has beven ‘l:dl“lv“\
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HEPS Update in 2024

TECHNICAL REPORT

PiNG HE, JiansHE Cao, MING Li, Yunut Li, Yunut Dong, WEIMIN PaN, aND YE Tao
Institute of High Energy Physics, Chinese Academy of Sciences, Beijing, China

Year 2024 witnessed two key milestones of the High Encrgy Photon
Source (HEPS) pro orage ring and the first
X-ray light emitted from an insertion device, respectively. As a green

he beam stored in a

of the

bandwidth, high-precision fast corrector power supplics has yiclded
impressive results, f

turing @ 75-microsccond small-signal step re-
sponse and 20 ppm current ripple.

field 4th 6GeV ligh (Figure 1),
accelerator and Phase I beamlines will be completed in 2025 and HEPS
will be gradually open to pilot users at the same time.

Accelerator status

The HEPS storage ring incorporates 1,776 advanced magnets, com-
prising 26 diffcrent types, designed to preciscly steer and focus the clec-
tron beam into a more concentrated form. These magnets were integrated
into 288 modules, with each magnet's center aligned to an exceptional
precision of 30 microns. The complete installation of all magnets into the
storage ring tunnel was accomplished this year (Figure 2).

All magnet power supplies are situated within the Power Supply
hall. The high-precision current-stable power supplies demonstrate ex-
ceptional performance metrics, including long-term stability of 10 ppm,
accuracy of 50ppm, and repeatability of 20 ppm. Testing of the wide-

App y 1,500 vacuum chambers have been successfully
installed and sealed for the storage ring. Of these, 918 picces have been
treated with NEG film coating, covering a total length of 1,200 meters
and providing distributed pumping capabilities. The HEPS vacuum
team successfully completed the NEG coating for the 1.200mm long
antechamber, which features a narrow slit of 6mm. This achicvement
was made possible through comprehensive measures, including the use
of segmented solenoid magnetic fields, enhanced magnetic field
strength in the end solenoids, and fine tuning of discharge parameters.
Regarding the magnet support girders, all 288 uni
stalled and tested, demonstrating promising performance; the first Ei-

have been in-

gen frequency exceeds 70Hz (Figure 3), and the motion resolution
achieves 1 pm precision. Additionally, the initial set of three collima-
tors has been positioned with verified performance showing motion ac-
curacy of approximatcly 20 um

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

World’s brightest X-rays: China first
in Asia to build next-generation
synchrotron

The US$665-million High Energy Photon Source (HEPS) outside Beijing puts China
among only a handful of countries that have fourth-generation synchrotron light

sources.

By Gemma Conroy
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China poised to turn on
one of world’'s most
powerful sources of x-
ray light

Beams from $657 million next
generation synchrotron will

reveal atomic-scale structure of
proteins and materials

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

China'’s High Energy Photon Source is days
away from funneling bright x-rays into
experimental beamlines. INSTITUTE OF HIGH ENERGY
PHYSICS/CHINESE ACADEMY OF SCIENCES
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15 beamlines in Phase I: 14 user beamlines (3 long beamlines)+ 1 test beamline

Divided into Group 1 and 2, depending on its complexity and insertion device (ID) type
Most feature beamlines, like nano and coherent beamlines, in Group 2 to give more time
for design and prepare

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

ID33-Hard X-ray Energy Resolution Spectroscopy Beamline

ID23-Structural Dynamic Beamline

ID41-high-resolution Nano Electronic
Structure Spectroscopy Beamline

ID42-Optics Test Beamline

BM43-Tender X-ray Beamline

ID46-X-ray Absorption
Spectroscopy Beamline

ID19-Hard X-ray Nanoprobe
Multimodal Imaging Beamline

ID02-Microfocusing X-ray protein
Crystallography Beamline

ID05-Low Dimension Structure
Probe Beamline

IDO7-Hard X-ray coherent scattering ID09-Engineering Material Beamline

Beamline

ID08-Pink Beam SAXS Beamline
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Groupl

Phase | beamlines list

Beamlines

Features

Tender spectroscopy (Tender)

Bending magnet, 2-10keV spectroscopy

XAS

routine and quick XAFS, plus 350nm microprobe

Hard X-Ray Imaging (Imaging, 350m)

3 IDs, 10-300keV, Phase/Diffraction contrast imaging

Transmission X-ray Microscope (TXM)

full field 20nm resolution imaging and spectro-imaging

Macromolecular Crystallography (MX)

1um spot, standard and serial protein crystallography

pink SAXS (SAXS)

pink beam, lest optics

Optics Test (Test)

undulator and wiggler, Optics online metrology and R&D

Group 2

NanoProbe (180m)

Nano mode, <10nm; InSitu mode, <50nm; ptycho, BCDI; SEM

Coherent Scattering (Coherent)

8-25keV, CDI and XPCS

Engineering Materials (EM)

50-170keV, XRD, SAXS, PDF

Structural Dynamics (Ultrafast, 200m)

15-70keV, ultrafast diffraction and imaging; nanoholography

High Pressure (HP)

150nm focusing, diffraction and imaging

Low-Dimension Probe ( LowDimension)

surface and interface scattering, surface XPCS

High Energy resolution spectroscopy (HERS)

Nuclear Resonant Scattering and X-ray Raman spectroscopy

Bapo ARPE?J@&E‘EFLIGH ENERGY

100-2000eV, 100nm, 5meV@200eV, APPLE-KNOT undulator
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19 IDs for 14 beamlines, All In-house R&D
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Front end: bridge between storage ring and beamline
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