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Abstract [Background] High energy resolution X-ray emission spectroscopy (XES) has higher energy resolution
than conventional X-ray absorption fine structure spectroscopy (XAFS), hence a powerful tool to explore the fine
electronic structure of matter. The PILATUS detector is a single photon counting detector without dark current and
readout noise. [Purpose| This study aims to build a von Hamos geometry high energy resolution XES and the data
acquisition system (DAQ) at Shanghai Synchrotron Radiation Facility (SSRF) that can be used to combine multiple

spectral methods and carry out the deep resolution of elements and the fine resolution of chemical forms. [Methods]

B SRR TR AR 5 25 6 T (No.2021YFA1500502) %5 B

HAEE: B, f, 19844FRHAE, 20174E T RS R ERM 1 2E 0, DU LT AR, B 50 U A [F) A0 S i 2 B R A AR 2%
LIRS

JBEEH: ¥5%%, E-mail: huangyuying@sinap.ac.cn

ek 9. 2022-05-11, 2 HIW: 2022-08-03

Supported by National Key R&D Program "Catalysis Science" Key Project (N0.2021YFA1500502)

First author: GU Songqi, female, born in 1984, graduated from Shanghai Jiaotong University with a master's degree in 2017, dotoral student, focusing
on data acquisition and detector electronics of synchrotron radiation spectroscopy

Corresponding author: HUANG Yuying, E-mail: huangyuying@sinap.ac.cn

Received date: 2022-05-11, revised date: 2022-08-03

090101-1



% AR

2022, 45: 090101

The PILATUS detector was applied as a position sensitive detector and KOHZU stages were used to provide high-

precision adjustment of six dimensions of cylindrical curved crystal, an X-ray emission spectrometer based on von

Hamos geometry was developed at BL14W1 beamline of SSRF. The data acquisition system of XES was developed

based on a PILATUS detector, KOHZU stages, a monochromator and an ion chamber. The software of the

spectrometer was developed on the LabVIEW platform and CAlab module. Resonant inelastic X-ray scattering

(RIXS) and high energy resolution fluorescence detected X-ray absorption spectroscopy (HERFD-XAS) experiments

were conducted to verify the performance of this XES. [Results] Results of energy resolution test and X-ray emission

spectrum experiment of sample show that a resolution of 1.67 eV full-width at half maximum (FWHM) for elastic

scattering peak of sample at 8 046 eV is achieved, which is close to the world advanced level. [Conclusions] The von

Hamos geometry X-ray emission spectrometer based on PILATUS detector meets the need of high energy resolution

experiment at SSRF.

Key words PILATUS, X-ray emission spectroscopy, von Hamos, Data acquisition
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Fig.1 Schematic of the von Hamos geometry spectrometer.
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Table 1 Adjustment of six dimensions of cylindrical
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Roll RA10A-WO1 0.004° /0.002°

Yaw SA07A-RB 0.000 96° / 0.000 48°
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(e) The HERFD-XANES spectrum of Cu K-edge at different potentials
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