




















In addition to the admirable characteristics as a pure test range, the lunar observations
offer the possibility of valuable physical measurements. Previous radar observations have
been made only at wavelengths of 3cm and longer. At 8.6 mm and shorter wavelengths, any
carefully taken data can contribute significantly toward knowledge of selenographic characteristics.
In particular, there is the capability of making one type of observation that has not been possible
in previous experiments — the measurement of reflective properties using resolution in angle
only. At lower frequencies, radars generally resolve the lunar surface in range and doppler,
while in radiometric observations of lunar emission, the antenna beams are generally such that
each measurement represents integration over a major fraction of the surface. For this reason,
direct comparison of active and passive data for a specific location has not been possible here-
tofore, and both have been treated separately. Such a direct comparison appears to be highly
desirable and will be possible in the millimeter band.

First detection of 8.6-mm radar echoes was accomplished in April 1963 (Ref. 2), and in May
1963 a moderately extensive observational program was undertaken. It is the intent of this re-
port to describethe equipment used in these tests and the results obtained. There are a number
of areas in which easily implemented improvements will occur to the reader, primarily because
the radar was designed principally to permit detection rather than to make precise measurements.
Obvious among these are increased transmitter power (available since the tests described), lower
receiver-noise temperature, inclusion of doppler and range resolution, polarization diversifica-
tion and the correction of non-conceptual equipment weaknesses. [t is anticipated that all of
these improvements will be incorporated in advanced versions of this system to permit more
thorough measurements. This report will be confined to a description of the radar prior to

modification.

O. EQUIPMENT

A. Antenna

Figure 1 shows the precision 28-foot diameter antenna installed on the roof of Lincoln Lab-
oratory. A length of oversize circular waveguide, operating in the TE“ mode, runs from the
equipment housing at the rear of the vertex to a point several wavelengths from a 5-inch-diameter,

Fig. 1. 28-foot precision antenna
on the roof of Lincoln Laboratory.
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Fig. 5. Television boresight monitor showing
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Fig. 6. Meteorological conditions at ground leve!

during observations.




























































