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We have examined the degradation with time of the sensitivity of the LWP camera, as
applied to low dispersion images. The object of this study was to develop a procedure, within
the Regional Data Analysis Facility (RDAF) software environment, to compensate for this
change in sensitivity. A similar procedure for correcting low dispersion LWR camera data
has been available as an option in the IUE RDAF reduction software for some time. The
numerical tables used in the RDAF routines are based on studies by Clavel, Gilmozzi, and
Prieto (1985; 1986) and Imhoff (1986; 1987).

For the present study we examined the LWP images of the five low dispersion sensitivity
standards, viz., HD 60753, HD 93521, BD +428° 4211, BD +75° 325, and BD +33° 2642.
This included data from 1980 through the present. The photowrites of these images were
examined for radiation hits or other defects, and corrupted spectra were discarded from
the data set. In addition, comparisons were made between spectra of the same star, and a
few discrepant ones were discarded, though the cause of their variation was not necessarily
obvious. The final data base consisted of 400 images. All of the data were reprocessed by
the IUE Project so that the details of their processing were uniform and used the current
LWP Intensity Transfer Function (ITF2) and absolute calibrations. The analysis was done
on the extracted net spectrum, before application of the absolute calibration (i.e. in flux
numbers). The spectra were corrected for camera temperature variations using the THDA,
and a temperature dependence rate of 0.18 %/° C (Garhart and Teays 1989). Portions of the
spectra affected by camera reseaux, were corrected by linear interpolation from immediately
adjacent good data points.

In the initial phase of the analysis the data sets for each star were treated separately.
The spectra were segregated into nineteen bins, based on the time of observation. Each bin
contained all of the spectra taken during a six month interval. The spectra within a six
month bin were resampled to a uniform wavelength and averaged. Table 1 lists the number
of spectra in each date bin. The average fluxes corresponding to the time interval centered
on 1984.5, the time during which the current ITF data were acquired, was used as a baseline,
to which the other values were compared. For these comparisons the spectra were binned
into 25 A segments, using the standard RDAF routine BINS. The ratios [Bbetween the mean
flux for each wavelength/time bin and the reference values at 1984.5 were then calculated.
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We will refer to thesc ratios as ”degradation ratios” in what follows.

The choice of a 25 A bin size was originally chosen since it represents the wavelength
resolution of the inverse sensitivity function. This is also the resolution of the current LWR
degradation correction. We performed some experiments in using smaller bins, viz., ten and
five A, but found that the results appeared rather noisy. These considerations led us to
choose the 25 A binning. (Bohlin and Grillmair (1988) came to a different conclusion in
their study of SWP camera degradation; they preferred five A binning,.)

The results for the individual calibration standards were in good agreement, so we aver-
aged the results. The degradation ratios for these average spectra were calculated and are
given in Table 2, where the data are tabulated with respect to the mid-points of the intervals
used. The second entry in each column gives the standard deviation of the mean for all of the
spectra in that wavelength/date bin. Figure 1 shows the numbers in this table in the form of
a pseudo-three dimensional plot of wavelength vs. time. The ridge line which is apparent in
Figure 1 corresponds to the time after which the LWP came into use as the default camera.
(The LWP began being routinely used in October of 1983, and a rise in camera sensitivity
was noted as it came to be used regularly.) The numbers in Table 2 are consistent with the
results from the routine camera sensitivity monitoring (Garhart and Teays 1989), which uses
a much broader bandwidth (150 A). Also apparent in Figure 1 is that the ratios are quite
noisy prior to 1984, due largely to the small number of spectra in each bin. This is not a
major problem, given the few spectra, other than those taken for calibration purposes, that
were acquired before this time. The data at the wavelength extremes of the LWP camera
are also rather noisy, simply reflecting the high noise level of the camera in those regions.

Figure 2 gives a few examples of the variation of degradation ratio with time, at a fixed
wavelength. The error bars shown in Figure 2 represent the standard deviations listed in
Table 2. The general trend for all wavelengths is a somewhat irregular variation prior to the
end of 1983, followed by a slight increase, as the camera became used regularly, and a steady
decline beginning with the fiducial date of 1984.5.

We tested these degradation ratios by applying them to mean spectra of each of the
calibration targets, taken at two different epochs. An average was formed of the fluxes of
several images of the same object that were acquired in the six month interval centered on
1984.0, and a second mean was calculated for the same target, using images taken in the
interval centered on 1989.0. The degradation correction in these tests was applied by simply
dividing all of the wavelengths in the spectrum which fell within the boundaries of the 25
A bins by the degradation ratio for that bin. While this is a rather crude procedure, and
would be replaced by a more rigorous technique in actual implementation, it served to test
the overall correctness of the degradation ratios. The results of two of these tests are shown
in Figures 3 and 4, where the upper panel in cach figure shows the percentage difference
between the mean fluxes of the 1984 and 1989 spectra, while the lower panel displays the
same percentage difference after correcting them both, using the degradation ratios in each
wavelength bin of Table 2. Figure 3 is based on a comparison of ten spectra of HD 60753
taken between 1983.79 and 1984.17, with eight spectra taken between 1988.77 and 1989.18.
Figure 4 shows the same comparison between seven ”old” spectra of HD 93521 and four
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"new” spectra. The corrections appear to be generally correct. The residual scatter is
comparable to that found by Clavel, Gilmozzi, and Prieto (1985;1986) for the LWR camera.
(In fact the format of Figures 3 and 4 was chosen to emulate theirs.)

We performed various experiments with polynomial fitting, but it is clear that for the
period of time after 1984.25, the decline can be reliably represented by a linear fit. Some
samples of linear fits to this truncated data set are shown in Figure 5. Table 3 lists the
numerical values that were determined from the linear fits and Figure 6 summarizes these
slopes by representing them as another pseudo three-dimensional plot, similar to Figure 1.

DISCUSSION

It appears that the LWP camera degradation in low dispersion can be adequately rep-
resented by linear relationships, between the dates of 1984.5 and 1989.5. Prior to 1983.5
the number of calbration spectra is small, and so the determination of degradation ratios is
quite uncertain.

The linear fitting in the post-1984 era is very attractive, due to its simplicity. More
importantly, a linear relation can be extrapolated to cover future LWP low dispersion images
in a straightforward fashion, and so can be used on a continuing basis, until the present study
is updated. (Of course, the routine monitoring of the camera sensitivity will be used to verify
that the realtionship continues to be linear.) Figure 7 shows the results of a test which was
similar to the one done to generate Figure 4, but making use of the linear relations to correct
the spectra. The results are essentially the same as for the discrete case.

The individual grid points can be used in a nearest neighbor interpolation scheme for
correction of pre-1984 data. Of course, the fluxes of corrected pre-1984 data will be less
accurate than the fluxes of corrected post-1984 data due to the higher uncertainty in the
degradation ratio’s for the early data.
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Table 2
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Table 2 (Continued)

LWP DEGRADATION RATIOS
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Table 2 (Continued)

LWP DEGRADATION RATIOS
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Table 3
QOEFFICIENTS OF LINEAR FITS TO IWP DEGRADATION RATIOS
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