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NARROW-FIELD IMAGING OF THE LUNAR SODIUM EXOSPHERE; B. Flynn 
and S. A. Stern, Southwest Research Institute, San Antonio, Texas 

The lunar Na atmosphere has been observed from Earth since its discovery in 1988 [I]. 
Both spectroscopy and wide-angle imaging have been used [2-51. We present results from a 
new imaging technique that takes advantage of a narrow-band Na interference filter, unique 
observing geometry, and good internal scattered light suppression to enable probing of the 
atmosphere over the lunar terminator. Preliminary results using this technique have been 
previously presented [6]. In this paper we present a thorough analysis of the original data set 
taken on 22-24 November 1991 and subsequent observations from 1 December 1993. Both 
sets of data were obtained at the University of Texas McDonald Observatory. 

The narrow-field (4x4 arcmin) imaging technique involves taking images just to the 
dark side of the lunar terminator. The lunar surface within the field-of-view (FOV) is 
then illuminated only by earthshine. The varying illuminated path length due to the lunar 
shadow allows a measure of the atmospheric scale height. By taking image strips along the 
terminator as the terminator moves across the lunar surface, the structure of the atmosphere 
can be mapped out over approximately two thirds of the lunar surface visible from the 
Earth. By covering both lunar mare and highland surface units, spatial variations due to 
inhomogeneous surface composition may be characterized. Furthermore, temporal variations 
due to dynamical transport across the FOV can be detected by taking a time-sequence of 
images over the same surface regions. 

The imaging technique described here complements other methods of observing the 
lunar atmosphere. Whereas spectroscopy is limited to observations off of the lunar limb, the 
narrow-field technique can measure the atmosphere over roughly 70% of the Earth-facing 
hemisphere. Furthermore, wide-angle coronographic imaging has so far observed only the 
extended lunar atmosphere at distances greater than -0.5 lunar radii from the surface. The 
narrow-field imaging technique can observe the atmosphere down to within -50 km of the 
surface. 

The imaging data sets obtained in 1991 and 1993 have been thorough examined for 
detection of phenomena related to the lunar Na atmosphere. The data taken to date repre- 
sents < lo% of the visible lunar surface. Future observations will concentrate on obtaining 
data over the full extent of lunar surface that can be observed during the first quarter-full 
Moon and full Moon-last quarter observing windows. We will endeavor to: (1) Make lunar 
Na "movies" over specific surface areas; and (2) make full north-south Na image strips along 
the terminator over a wide range of lunar phases. 
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