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Introduction: Cathodoluminescence (CL) is an 
emission of the visible light stimulated by high 
energetic electrons. In the previous studies of CL 
properties of the Martian meteorites, it was 
demonstrated (compared to the standard optical 
microscopy)  that its detection system provides a more 
complete investigation of specific minerals [1,2]. The 
main purpose of this study is to provide detailed 
mineralogical information on apatite in the nakhlite  
meteorites emphasizing the fluid-rock-atmospheric 
interactions in the Martian environment.  

Samples and Experimental Procedure: We 
studied two polished thin sections of the Y000593 
nakhlite Martian meteorite supplied from the National 
Institute of Polar Research (NIPR, Tokyo, Japan). 
SEM-CL imaging and CL spectral analyses were 
performed on the selected thin sections coated with a 
20-nm thin film of carbon in order to avoid charge 
build-up. SEM-CL images were collected using a 
scanning electron microscope (SEM), JEOL 5410LV, 
equipped with a CL detector, Oxford Mono CL2, 
which comprises an integral 1200 grooves/mm grating 
monochromator attached to reflecting light guide with 
a retractable paraboloidal mirror. The operating 
conditions for all SEM-CL investigation as well as 
SEM and backscattered electron (BSE) microscopy 
were accelerating voltage: 15 kV, and 3.0-5.0 nA at 
room temperature. CL spectra were recorded in the 
wavelength range of 300-800 nm, with 1 nm resolution 
by the photon counting method using a photomultiplier 
detector, Hamamatsu Photonics R2228. 

Results and Discussion:  Apatite (Ap) was found 
as a mesostasis mineral in the nakhlite meteorite, which 
occurs in veins between mostly clinopyroxene (Cpx) 
and plagioclase (Pl) (Fig. 1a). Detailed mineralogical 
description of the Y-000593 nakhlite can be found in 
the Imae et al [3]. In their petrological studies the 
apatite content (0.21 wt%) was determined by EPMA. 
This mineral appears as yellow CL color in the 
Luminoscope images and CL-bright areas in the SEM-
CL images (Figs. 1b,c). The CL spectral results are 
preliminary and the peaks have been labelled as 
indicated by the previous CL spectral analysis and 
chemical composition data of apatite (Fig. 1d) [4-7]. 
These results indicate that apatite is chloroapatite, 
which is an anhydrous phosphate containing unfamiliar 

anions F, Cl, O, OH, cations of medium and big size: 
Mg, Cu, Zn, and Ca, Na, K, Ba, Pb. 

Figure 1a. The backsattered electron image (BSE) 
shows that  apatite (Ap) can be found with plagioclase 
(Pl) and clinopyroxene (Cpx).

Figure 1b. The Luminoscope image of apatite exhibits 
yellow CL colour.  The area within the white square 
was scanned to the SEM-CL image.
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Figure 1c. The SEM-CL image of apatite in Y000593 
nakhlite. The area within the white square was 
scanned to the CL spectrum. The relatively bright area 
is a contamination.

Figure 1d. The CL spectrum of apatite contains a 
broad band, which is centered at 578 (Dy3+) and 598 
nm (Sm3+), and additionally a broad peal with 
relatively low peak intensity (lattice defect) and 
shoulder peak at 650 nm (Sm3+). 

Conclusion: Consequently, the more aspect is that CL 
spectroscopy combined with SEM-CL imaging is a 
potentially powerful technique in the study of 
phospahets. We would also like to demonstrate that CL 
technique can play a key role in the in-situ 
investigations of records of the atmospheric-fluid-rock 
interactions such as formation of sulphates, carbonates, 
and phosphates.
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