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Abstract

A new integrated portable instrument is introduced, capable of performing on-site X-ray diffraction
(XRD) and X-ray fluorescence (XRF) measurements. The instrument was designed and developed
to optimize its size and to verify the reliability of the XRD/XRF optical path on Chang’e 8 (CE-8) un-
der low-power experimental conditions, while being able to capture both XRF and XRD information.
Simultaneous XRD/XRF data collection is achieved by using SDD detectors and HPC detectors to
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count the X-rays from the sample, as a function of energy and angular steps. The instrument is also
equipped with the developed software TopMINI and commercial software XRS-FP2 to provide user-
friendly operation during data collection, and to enable complete and rapid diffraction and fluores-
cence data acquisition for material analysis.
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Figure 1. Instrument design model
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Table 1. Main parameters of instrument components

=1 UBREERHSH

PE A PEREFE bR Bk
B Co #8
X S EIR BB 30 W (30 kV, 1 mA)
TAED % 9W (30kV, 0.3 mA)
& R 20 mm X 20 mm
HPC ##2% BHERT 256 x 256
(i 5 keV~25 keV
SDD 2% e PR (@5.9 keV) #5130 eV

Figure 2. Optical path design diagram
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Figure 3. TopMINI main control interface
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Figure 4. XRS-FP2 user interface window
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Figure 5. Diffraction rings and diffraction patterns of quartz, CeOz, and IGG
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Figure 6. Phase identification of quartz, CeOz, and IGG from diffraction patterns
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