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Background. The Apollo Lunar Sounder Experiment (ALSE) was a three channel, 
synthetic-aperture radar experiment in operation during orbits 16, 17 and 18 of the Apollo 
17 rnission1,z. The primary objective was to detect and map variations in the lunar 
subsurface electrical properties and thereby determine subsurface layering and structure. 
The HF-I channel, operating at 5 MHz (A  = 60 m) provided the deepest subsurface 
sounding. 

Processing. All HF-1 raw data signal film was transformed to holographic format 
using coherent optical-processing techniques.3. Unlike photographs, holograms preserve 
the full dynamic range and phase information of the processed data. A specially designed 
hologram viewer2 allows the observer to adjust the Doppler bandwidth and magnify the 
reconstructed radar image on a viewing screen. These Doppler-filtered images can then be 
photographed and mosaicked to facilitate analysis. 

Interpretation. Early analysis of digital and holographic data revealed two 
fundamental problems. First, the relatively weak signal returned from subsurface 
reflectors was obscured by the strong surface clutter. Second, signals with time-delay 
attributes consistent with subsurface reflections could also be off-track surface returns. A 
partial solution to the first problem was achieved by weighting the signal film to reduce the 
side-lobe magnitudes; further progress was made by limiting investigations to the 
relatively smooth mare regions. The ambiguity associated with the second was reduced by 
comparing the holographically processed radar data from two adjacent E-W orbits and 
filtering out those reflections which did not occur in both orbits a t  the same time delay 
(depth) and azimuth (1ongitude)s. This technique was tested for traverses across Maria 
Serenitatis and Crisium. Spatially coherent radar returns were detected across both 
maria: two horizons in Serenitatis and one in Crisium4. Calculation of power reflection 
coefficients indicate that these radar horizons are most likely regolith layers interbedded 
with more massive lithologies4. The subsurface horizons in Mare Serenitatis have 
recently been correlated with major stratigraphic boundaries on the basis of detailed 
surface analysis, thus permitting the structural and stratigraphic evolution of the basin to 
be better constrained5 . 

Present Investigation. As illustrated in Fig. 1, the ALSE coverage included a number 
of mare regions in addition to Serenitatis and Crisium: the southern flank of Mare 
Marginis, the extreme northern portion of Mare Vaporum, the southern shelf of Mare 
Imbrium and an extensive traverse across Oceanus Procellarum. We have undertaken an 
effort to analyze the remaining ALSE data in holographic format and correlate the data 
between adjacent orbits. The hologram viewer a t  the University of Utah has been 
reassembled and second and third generation signal and hologram film for all lunar regions 
covered by ALSE have been examined and catalogued. We have recently processed the 
complete F'TO-1 (orbits 16-18) weighted hologram film by applying a narrow band-pass 
(Doppler) filter in the frequency domain. These filtered data were then projected directly 
onto a camera film plane and photographed. A preliminary analysis of the ALSE data 
across Procellarum reveals numerous linear features with time delay characteristics 
consistent with subsurface horizons. Registration of adjacent orbital coverage is currently 
underway. Until this step is complete and the features correlated across orbits, off-nadir 
aligned surface reflectors, such as crater walls, regional gradients or mare ridges, cannot 
be ruled out. 
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Figure 1. Sketch map of the lunar near-side showing the ground track of orbits 16 
and 18 of Apollo 17. Dashed line denotes the extensive mare region from southern 
Imbrium across Oceanus Procellarurn which is the focus of this study. 
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