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Introduction: We report µ-Raman spectroscopic analyses 
and U-Th data of zircon grains obtained by electron microprobe 
(EMP) from four meteorites: Sahara 99555 (angrite), Northwest 
Africa (NWA) 2550 (eucrite), Hammadah al Hamra (HaH) 286 
(eucrite), and Barwell (L5). Self-irradiation caused by the 
radioactive decay of U and Th causes structural damages in the 
zircon lattice with time (e.g., [1]). The degree of damage mainly 
depends on the U and Th content and the age of the zircon, but 
also on its thermal history. Raman spectroscopy allows 
quantifying the degree of self-irradiation damage in small, 
micrometer-sized zircon grains and thus obtaining information on 
the thermal history of the sample [1-3]. 

Analytical methods: Zircon grains were identified using a 
JEOL A840 scanning electron microscope (SEM). Backscattered 
electron (BSE) imaging allowed the selection of 17 appropriate 
zircon grains. Raman spectroscopic measurements were 
performed subsequently, but prior to compositional analysis by 
EMP to preclude any possible irreversible modifications of the 
radiation-damaged structure as the result of the electron beam 
impact. Analyses have been carried out with a Jobin Yvon 
HR800 dispersive Raman spectrometer using the 632.81 nm line 
of a He-Ne-laser and a 100× objective. The same spots measured 
by Raman spectroscopy were subsequently analyzed for Zr, Si, 
Hf, Y, P, Ca, U, and Th, using a JEOL JXA 8900 Superprobe 
EMP. Major elements were determined using an acceleration 
voltage and beam current of 15 kV and 20 nA, respectively. U 
and Th concentrations were obtained in a separate cycle using 15 
kV and 200 nA, and total counting times of 600 s (10 x 60 s) for 
the U-Mβ and Th-Mα line, respectively. The degree of 
metamictization of each grain was evaluated by examining the 
intensity, full width at half maximum (FWHM), and frequency of 
the internal ν3[SiO4] stretching band located near 1008 cm-1.  

Results and conclusions: All selected zircon grains exhibit 
diameters ranging from 5-15 µm, occurring in paragenesis with 
ilmenite, pyroxene, and plagioclase. U and Th concentrations of 
all investigated zircon grains vary from <25 ppm to 143 ppm and 
<21 ppm to 131 ppm, respectively. Raman spectroscopic 
measurements reveal that the zircons have not accumulated a 
degree of radiation damage that would be expected on the basis 
of their U and Th concentrations and their inferred age (=4.56 
Ga) [1-3], indicating that some thermal annealing occurred 
during their history. Similar results have been found for zircon 
grains of the NWA 5073 eucrite [4], implying that these 
meteorites underwent a certain and probably complex thermal 
history.  
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