














Figure 6 shows an exposed view of the camera
head with the 76-mm lens. Figure 7 is a Polaroid
photograph of a portion of the constellation Ursa
Major taken by the SEC camera under the above
conditions. Also shown is the corresponding
section of the Bedvar Star Atlas. Stars of magni-
tude 7 are clearly visible.

Sky background unfortunately prevents exposures
with the camera of more than about ten seconds in
the Washington-Baltimore corridor. Figure 8
illustrates the potential performance of the camera
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Fig. 7—The SEC camera in a star-mapping application.
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Fig. 8—Limiting sensitivity of the SEC camera.
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in cases where exposure time is determined only by
the properties of the camera tube itself. This would
be the case, for example, in a satellite star-mapper
application. The graph shows limiting sensitivity of
the SEC camera as a function of integration time
and lens diameter. Performance of both an SEC
camera and an intensifier-SEC camera is shown in
each of two modes. Two curves (nonsensitive
modes) represent camera performance as it has
been verified experimentally at APL and the
improvement that could be expected by simply
mating an image intensifier to the SEC tube. An
improvement in sensitivity of an additional factor
of 10 has been described in the literature® in which
the SEC target voltage is increased by about two
volts between exposure and read-out. Combined
with an increased target voltage, this method can
yield an additional order of magnitude (or 2.5
stellar magnitudes) sensitivity improvement. This
mode is shown in the remaining two curves.

The addition of an image intensifier cannot
extend the ultimate detection threshold of the SEC
camera. If exposure time is not a restriction, the
threshold is reached when the background emission
from the S-20 photocathode occupies a significant
portion of the information capacity of the SEC
target. The addition of an intensifier will increase
the rate of information collection, but it will.-de-
crease the information saturation time by the same
factor. The real advantage of an intensifier is in
applications where short exposure time is a strict
boundary condition, as, for instance, in a real-time
continuous-scan mode of operation.

An SEC camera has received consideration for
several satellite applications at the Applied Physics
Laboratory. Used in conjunction with a photomulti-
plier, an SEC camera has been proposed for
accurate attitude determination on the NASA
Auroral Studies Satellite and on some of the Small
Astronomy Satellites. Star mapping can be a very
accurate way of determining the three body axes
of a satellite. The accuracy is a function of the
number of stars in the camera field-of-view which,
in turn, is a function of the camera sensitivity. The
SEC-photomultiplier measurement system is
expected to permit attitude determination to ten
seconds of arc.
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