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Fig. 1. Configuration of the XMCD beamline at the Hefei Advanced Light Source: (a) Schematic diagram of the twin undulator
sources; (b) XMCD spectrum; (c) top view of the dual beam path design.
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Fig. 2. Coherent X-ray scattering experimental setup (a) and evolution of antiferromagnetic diffraction patterns (b) (Reproduced

with permission of Ref. [16], Copyright of ©2022 The American Association for the Advancement of Science).
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Fig. 3. Coherent diffraction imaging of ferromagnetic domains in multilayer Gd/Fe thin films and their in-situ magnetic field manip-
ulation study: (a) Schematic diagram of X-ray scanning coherent X-ray imaging measurement, where the contrast primarily arises
from the XMCD effect, and diffraction patterns are recorded in the far-field using an X-ray area detector; (b) evolution of the Gd
magnetic configuration in reconstructed images as the sample magnetization changes with the applied external magnetic field (Re-

produced with permission of Ref. [25], Copyright of ©2011 National Academy of Sciences).
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SPECIAL TOPIC—Correlated electron materials and scattering spectroscopy

Hefei Advanced Light Facility: Empowering research
of correlated electron systems

Sun Zhe! Shen Da-Wei  Luo Zhen-Lin  Yan Wen-Sheng

(National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei 230029, China)

( Received 8 July 2024; revised manuscript received 13 August 2024 )

Abstract

The Hefei Advanced Light Facility is the fourth-generation diffraction-limited storage ring light source,
scheduled to begin operation in 2028. With its high-brightness and highly coherent X-rays, it will break through
the current spatiotemporal resolution bottlenecks of X-ray techniques in studying correlated electron systems,
providing crucial information for understanding the nature and microscopic origins of novel physical properties
in these materials. This article introduces the main scientific goals and technical advantages of the Hefei
Advanced Light Facility, focusing on the application perspectives of advanced technologies such as angle-
resolved photoemission spectroscopy, magnetic circular dichroism, coherent X-ray scattering, and coherent X-
ray imaging in researches of quantum materials and correlated electron systems. These techniques will enable
the detailed analysis of the distribution and dynamics of electronic/spin/orbital states, reveal various novel
quantum phenomena, and elucidate the fluctuations of order parameters in correlated electron systems. The
completion of the Hefei Advanced Light Facility will provide advanced technical supports for decoding complex
quantum states and non-equilibrium properties, ultimately promoting the application of quantum materials and
correlated electron systems in frontier fields such as energy and information.

Keywords: X-ray spectroscopy, coherent X-ray scattering, coherent X-ray imaging, correlated electron

systems
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