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Cathodoluminescence (CL) studies of quartz have been useful in Earth sciences for understanding 
geological cycling [1], quantitative trace element concentrations and thermal properties of crystallization 
[2], as well as serving as a petrographic aid to interpret mass transport properties [3].  The spectral 
characteristics of quartz cement were recently determined to constrain the origin of silica in sandstones 
being evaluated for geological storage of atmospheric CO2 [4]. The authors used liquid nitrogen cooling 
to reduce electron beam damage while increasing CL intensity. In this study, hyperspectral CL data for 
detrital and cementitious quartz have been measured at temperatures as low as 6 K. 
 
SEM-based CL data were collected using an FEI Apreo SEM with a 15 kV/1.6 nA electron beam. Spectra 
were collected using a Gatan MonoCL4 Elite cathodoluminescence system equipped with a high 
sensitivity PMT, a 150 lines/mm grating, and a Princeton Instruments PIXIS 100BR CCD.  Cooling was 
achieved by means of a Gatan CF302 liquid helium cooling stage (6 K +/- 1) and a model 1905 digital 
temperature controller with a type 6 silicon diode temperature sensor.  The quartz examined is from the 
Ordovician St. Peter sandstone, and the specimen was provided by the University of Wisconsin as a 
proposed SEM-CL reference material for the microanalysis community [5]. 
 
Transported and deposited (detrital) quartz displays both high CL spectral intensity and a pronounced time 
dependence at 1.9 eV (Fig. A, A1, A2). This spectral feature has been linked to a non-bridging oxygen hole 
center (NBOHC), or a NBOHC with a non-bridging alkali impurity in the a-quartz SiO4 polyhedral 
network [6].  Despite cooling to liquid helium temperatures, the intensity of the 1.9 eV feature increases 
significantly with increasing electron dose over a period of single digit seconds.  Such time dependency 
is related to defect generation in the interaction volume, coupled with the irradiation-induced electric field 
produced by trapped charges at defects [7]. Conversely, signal from the quartz cement is weaker, and 
shows a time dependent loss of intensity of the 2.7 eV feature (Fig. B, B1).  Imaging across a grain 
boundary reveals quartz cement that appears epitaxial with one grain, yet shares spectral features with an 
adjacent grain (Fig. 2).  A line profile across a grain boundary with a thick over layer of cement illustrates 
a more typical quartz cement spectrum comprised of a 2.7 eV feature and a less significant 1.9 eV peak 
[8]. 
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