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Many minerals which occur in meteorites show cathodoluminescence (CL) and recognition of 
these phases is particularly easy and the colors and textures provide another dimension for interpreting 
meteorite mineralogy. Because CL is often caused or affected by slight changes in composition, it is a 
useful technique for recognizing zoning or relative changes in composition. More difficult is 
establishing a quantitative interpretation of CL with respect to the element which causes CL, what levels 
are effective in producing CL, and what effects other elements have on CL. Using a scanning CL 
detector, a subset of minerals in the carbonaceous chondrites can easily be detected many of which are 
related to CAI inclusions or their alteration products. Below are summarized the recognized meteorite 
minerals which emit CL (Table) and comments for some with respect to the use of and interpretation of 
CL. Many observations have not been formally documented and additional study is necessary to verify 
details. Unreferenced comments below are generally observations of the author and require additional 
study or confirmation. In addition to these minerals, glass and maskelynite show CL and the former is 
common. 

Table. Minerals reported to show CL. 
corundum (A1203) diamond (C) diopside (CaMgSi206) 
enstatite (MgSi03) fassaite (Ca(Ti,AI)(AI,Si)208) feldspar ((Na,Ca,K)(AI,Si)408) 
forsterite (Mg2Si04) hibonite (CaA1120lg) grossular(Ca3A12Si3012) 
melilite (Ca2A12Si07) nepheline (NasK(AISi04)4) perovskite (CaTiOs) 
quartz (Si02) sinoite (Si2N20) sodalite (Na4CISi3A13012) 
spinel (MgA1204) wollastonite (CaSiO3) 
Possible CL emitters: 
baddeleyite (ZrQ) carbonates moissanite (Sic) 
phosphates zircon (ZrSi04) 

Corundum- rare phase but shows brilliant blue CL; usually occurs with hibonite which also shows CL. A 
undocumented Ca-bearing phase with distinctly different CL has been observed in Allende once which 
appears to have a composition like hibonite but with about half the Ca, i.e. CaA124037. 
.-- common phase in ureilites occurring as clusters within dark carbonaceous veins (1) and which 
shows particularly brilliant CL. Intriguing possibility is that tiny diamonds which carry unusual rare gas 
signature in carbonaceous chondrites might be recognized by CL. individual 50A grains probably could 
not be seen, but if clustered the CL may be sufficiently intense. 
Enstatite- common mineral in the enstatite chondrites and achondrites and shows CL ranging from red to 
blue for low Fe samples. The red color as in forsterite is attributed to a combination of Cr and Mn (5) while 
the blue is intense when transition series elements are in low abundance. The origin of intimate 
intergrowths of red and blue luminescing crystals in the enstatite chondrites is not clear as is the relative 
abundance and variation in CL color between red and blue (6). Enstatite within the carbonaceous 
chondrites which shows CL is not common but when found shows relations similar to those of forsterite 
where bright blue CL changes to red with a sharp boundary. Within the enstatite achondrites, variations 
in CL can be due to chemical zoning; however subtle changes may result from deformation. The 
wavelength of the red CL peaks is not constant and like forsteriie may reflect structural changes. 
m- the only mineral which shows CL and is relatively common in many types of meteorites. The 
Na- and K-rich varieties have structures easily damaged by the electron beam preventing long term 
observation of the CL features. Anorthite is quite stable and shows blue CL but with a range of hues 
affected by both orientation (twinning) and minor elements. In particular the blue intensity of Allende 
anorthite shows a positive correlation with both Mg and Na although neither may cause the color 
variation. Titanium has been reported to give a blue CL in feldspar but for Allende anorthite it does not 
correlate with the blue intensity On a large scale, patterns of blue correspond to sector zoning and 
patches of atteration both superposed on twinning. Atthough not recognizable by eye, a red component 
of CL is attributed to Fe+3 (4) but is rarely seen in spectra because of rare trivalent Fe in meteoriies. 
Forsterk- Next to feldspar, probably the most common and widespread luminescing phase. Although 
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olivine is ubiquitous, only forsterite with less than about 3% FeO shows visible CL. Colors range from 
brilliant blue for the most Fe-poor to red with a rather sharp transition at about 0.5 wt. % FeO. Although 
many elements correlate with the CL intensity and color, it is difficult to assign any one element as the 
cause because of geochemical correlations. Spectral studies show that both Mn and Cr will produce red 
CL while low concentrations of transition series elements give a blue CL emission (10). The sharp 
change from blue to red often observed does correlate with a sharp change in minor elements probably 
related to a change in growth conditions (9). Subtle changes in the wavelength of the Cr peak appears to 
correlate with the type of meteorite and may reflect subtle structural changes (ordering?). 
W- an ubiquitous phase with many textural settings is a Na, Al, Si, Ca- rich phase here termed glass. In 
some cases it may be cryptocrystalline but in either case typically shows rather bright blue CL. The blue 
color of fine-grained material some of which is glass generally increases with metamorphic grade (8) and 
can be attributed to feldspar crystallization from glass. 
Gl&suku- relatively common phase within CAl's usually forming with secondary melilite at the expense of 
anorthite (2). Recognized easily by its unusual yellow-green CL color. Because these assemblages are 
fine-grained and porous, textural details are possibly best seen by CL. The occurrence of these 
breakdown products is evidence that high temperature inclusions have undergone atteration. Details of 
these fine intergrowths might provide indications of these alteration processes. 
Hibonite- within the CAl's two types of hibonite are recognized. Those with high Ti show a red CL while 
those with low Ti are blue. Other elements such as Cr, Fe and V should also affect the color. 
Melilite- nearly pure gehlinite shows deep blue CL which becomes less intense as the akermanite 
component increases. The color becomes a useful indicator of Mg content especially well seen in the 
large zoned crystals within CAl's where the dark core becomes lighter toward the rim. More complex 
melilite intergrowths can be seen along fractures extending from the edge of CAl's toward the interior 
which are filled with melilite and other unidentified phases (glass?) (2). These clearly show the 
introduction of material after formation of the inclusion but prior to matrix encapsulation. No details of the 
chemistry of this alteration have been given. 
Noissanite- recent recognition of unusual isotope ratios in this phase suggests that it may be of 
extra-solar origin (7). Because some crystals are up to ten microns in size, CL may be the best means of 
locating grains in situ in contrast to separated grains now studied. Some synthetic Sic shows CL but it is 
not certain that natural Sic will. 

e-Nepheline- frequently occur together as an intimate intergrowth. Sodalite is possibly the most 
intense CL emitter and in addition to intergrowths, tiny grains can easily be seen throughout the Allende 
matrix often not associated with nepheline. When these two phases occur together, they can easily be 
distinguished because the CL of nepheline is weak compared to sodalite. The brilliant CL of sodalite has 
been attributed to polysulfide S2- ions as in scapolite (3). No details are known of the activator in 
nepheline. 
Stinel- easily recognized by morphology and common red, orange or yellow CL (2). Color is mainly due 
to minor Cr which emits a group of sharp CL lines in the red similar to laser minerals. The color, however is 
affected by the Fe content which effectively quenches CL at about the 5% level. Many textural variants 
can be seen with the main occurrences within CAI inclusions and in very fine-grained inclusions. Viewing 
with CL is possibly the easiest technique to recognize the latter fine textures. Some spinel assemblages 
show an apparent mixture of two CL types suggesting that there are two generations or sources of the 
spinel. 
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