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Introduction: It is well known that the self-irradiation of zir-

con due to the radioactive decay of U and Th incorporated in the 
zircon lattice causes structural damage with time that is reflected 
by dramatic changes in its physical properties [e.g., 1]. The de-
gree of self-irradiation structural damage, however, does not 
solely depend on the U and Th content and the age of the zircon, 
but also on its thermal history. Here, we report µ-Raman 
spectroscopic measurements of zircon grains located in the NWA 
5073 eucrite [2] along with U and Th data obtained by electron 
microprobe (EMP). Raman spectroscopy is a powerful tool that 
allows quantifying self-irradiation damage in zircon on a µm-
scale and thus obtaining information on the thermal history of the 
sample [1,3,4].  

Methods: Raman spectroscopic measurements have been 
carried out with a Jobin Yvon HR800 dispersive Raman spec-
trometer using the 632.187 nm line of a Nd-YAG laser, a 100× 
objective, a spectral resolution of 1.9 cm-1, and a lateral resolu-
tion of ~1 µm. The same spots measured by Raman spectroscopy 
were subsequently analyzed for Zr, Si, Hf, Y, P, U, Th, Ca, Al, 
Fe, and Mn using a Cameca SX 100 EMP. The U and Th 
concentrations were determined in a seperate cycle using total 
counting times of 600 s (10 x 60 s) for the U-Mβ and Th-Mα line 
and an acceleration voltage and beam current of 15 kV and 100 
nA, respectively. In addition to the Raman, SEM, and EMP 
analyses, we are collecting Lu-Hf and Sm-Nd data to construct 
internal isochrons for the NWA 5073 eucrite. These data will be 
presented at the conference. 

Results: The U and Th concentrations of the investigated 
zircon grains vary from < 29 ppm to 160 ppm and from < 20 ppm 
to 120 ppm, respectively, yielding radiation doses (D) up to 5.6 × 
1015 α-decays/mg (calculated for an inferred age of 4.555 Ga). 
The Raman measurements reveal an increased broadening of the 
fundamental vibrational bands with increasing D. Particularly, 
the full width of half maximum (FWHM), corrected for instru-
mental broadening, of the ν3(SiO4) stretching mode near 1008 
cm-1 is suitable for quantifying the degree of self-irradiation 
damage [1,3,4]. In a plot of FWHM vs. D our data fall signifi-
cantly below the trend obtained from zircon samples that have 
been neither episodically nor continuously annealed during their 
geological history [1].  

Conclusions: The data indicate that the eucrite zircon grains 
underwent a degree of thermal annealing during their history. 
The observed annealing is possibly due to a thermal metamorphic 
event that occurred in the later history of the eucrite. A shock 
metamorphic process is unlikely since neither the zircon grains 
nor other minerals exhibit strong evidence of a shock event [2]. 
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