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INTRODUCTION AND LITERATURE REVIEW

Cathodoluminescence (CL) imaging of petrographic thin sec-
tions in the near infrared (NIR) is conspicuously absent from the 
literature. This study has shown that a modiÞ ed digital camera 
may be used for NIR imaging of CL, and can provide a signiÞ -
cant reduction in the time, expense, and difÞ culty associated with 
Þ lm-based CL work. Web cameras, such as those used as imaging 
devices for internet image transmission, are typically low cost 
(but with relatively low resolution). Despite the lower resolution, 
most of them can be easily modiÞ ed, by removing their infrared 
blocking Þ lters, to image between 700 and 1100 nm (Goldman 
2006) (Fig. 1). With the Þ lter removed, these cameras have the 
added advantage of increased low-light sensitivity. 

Cold-cathode luminescence cells for CL microscopy, such 
as the Luminoscope and the Technosyn stage, populate many 
geoscience departments. These units have been, in the past, ex-
clusively the domain of Þ lm imaging. With long exposure times 
and post processing needed to produce digital images, most of 
them were used only for routine visual examination of strongly 
luminescing thin sections. Until recently, digital imaging of CL 
was the domain of low-light cameras and cooled cameras that 
were, and are, quite expensive (Fouke and Rakovan 2001; Wit-
kowski et al. 2000). The development of high-resolution (mega-
pixel) consumer digital cameras and low-light web cameras at 

relatively low cost, has extended the Þ eld of digital microscopy 
and imaging for both professional and amateur scientists alike 
(Micscape 2005). 

To effectively use such digital cameras for CL and NIR-CL 
imaging, there are a few basic problems that must be addressed. 
First, consumer-grade cameras do not focus well in low-light 
applications. Second, extended exposure times tend to produce 
high-noise images. Third, they frequently lack the sensitivity 
to record accurately low-light images in applications such as 
ß uorescence and cathodoluminescence microscopy. Noise and 
exposure problems can be overcome with readily available im-
age-processing freeware, notably Image-J, the Java version of 
the old NIH Image software for Apple Macintosh computers 
(Rasband 2005; Abramoff et al. 2004). 

Marshall (1988) pointed out that several investigators sug-
gested that ultraviolet and infrared wavelengths might reveal ad-
ditional information about cathodoluminescent images. He cited 
one investigation that utilized a modiÞ ed electron microprobe to 
study the ultraviolet cathodoluminescence of calcite (Davey 1965). 
infrared luminescence stimulated by both electron microscope 
beams and cold-cathode luminescence vacuum chambers was 
widely reported for lunar and terrestrial feldspars after the lunar 
landing missions of NASA (Geake and Walker 1975; Sippel and 
Spencer 1970; Geake et al. 1971, 1973, 1977). All these authors 
agreed that Fe3+ was the activator responsible for the infrared 
(actually NIR) response of the feldspars. No NIR imaging was 
presented and all the data reported was spectroscopic. * E-mail: hbarwood@troy.edu
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ABSTRACT

Infrared luminescence is recognized in many minerals; however, few reported examples of infrared 
cathodoluminescence (CL) imaging are cited in the literature. Low-light digital web cameras can be 
modiÞ ed by removing their infrared blocking Þ lters to allow the imaging of minerals and rocks in the 
near-infrared (NIR). Preliminary investigation of a limited number of minerals has shown that many 
display cathodoluminesce in the NIR. Of the minerals found to have NIR-CL, the feldspars are notable 
as they commonly reveal hidden details of growth and alteration not easily observed with polarized 
light microscopy (PLM) or normal visible CL. 

Cold-cathode devices for CL have been a standard part of petrography labs for over 30 years. With 
the development of SEM systems for CL work, many of these older units have fallen into disuse. With 
the recent availability of low-cost consumer digital cameras ranging from low-light web cameras to 
consumer-grade megapixel cameras, most of these older CL units may be brought back into service 
to provide a powerful tool for petrographic research. The ease of capture of digital imagery, combined 
with the open-source image-processing software ImageJ, can produce high-quality images of visible 
and NIR cathodoluminescence of minerals in thin sections. BeneÞ ts of consumer digital cameras 
include the low cost, an order of magnitude below cooled cameras, and the speed and simplicity of 
digital imaging over Þ lm. This paper will discuss the use of modiÞ ed web cameras and consumer-grade 
megapixel cameras for image capture and processing of visible CL and NIR-CL images.
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