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ABSTRACT
A method is described for transferring scale from one lunar photograph to another. Selenodetic controls are used, and

the effects of systematic and random errors in the positions of the selenodetic points are largely eliminated by choosing a
suitable pattern of points. The transfer errors are of the same order as those generally met in selenodetic measures.

1. Statement of the Problem

Communications LPL No. 73 describes a deviceand the associated technique for determining the
focal length of a large refractor. The technique de
mands relatively little telescope time and can be
alternated with normal lunar photography, so that
precise focal lengths can be associated with lunar
photographs taken on the same evening. Other
methods for determination of focal length can be
used, of course; here we consider generally the prob
lem of transferring scale or focal length from photo
graphs with known values to photographs with un
known focal lengths.

The method proposed here for transferring focal
length depends on the use of the selenodetic stand
ard points. It is thus relevant to examine briefly the
limitations of these and to determine how their errors
affect the transfer.

2. Error Characteristics of Selenodetic Points
The absolute errors of the selenodetic points are

unknown, of course, but we can arrive at some idea
of their nature and magnitude by comparing the
various selenodetic triangulations. The two that com
pare most closely and that I assess as most reliable
are the Breslau triangulation (Schrutka-Rechten-
stamm 1958) and the ACIC triangulation (Meyer

and Ruffin 1965). If the solid rectangular coordi
nates are denoted by (E, F, G), with E and F in the
plane of the mean limb, the differences in E and F
are quite small and show very little system. Certainly
there is little systematic scale difference, as the aver
age value of the differences of the quantity \/{E2 +
F2) between the two triangulations is statistically
insignificant.

Furthermore, the Breslau points, used at LPL,
give limb radii that agree with the values on the
photographs to 0.0002 of the radius. In short, the
Breslau and ACIC points do not appear to have any
scale error in the plane of the limb much exceeding
0.0001 of the moon's radius.

Comparison between the two triangulations for
the third coordinate G does reveal slight systematic
differences, but I believe these are unimportant in
comparison with a much larger systematic error in
G that affects both triangulations in common. Theo
retical considerations indicate that systematic errors
of this type are functions of G itself and tend to be
constant for a constant value of G. Thus, these errors
can be largely suppressed by using selenodetic points
that all lie at much the same distance from the center
of face. This configuration is also favorable for the
elimination of errors arising from the computed
values of the librations.
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