TUE CAMERA SENSITIVITIES AND THE ECHELLE RIPPLE CORRECTION
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As part of the program to monitor the photometric performance of the
IUE cameras, ob low and high dispersion standard stars have
been made periodically since launch. Of highest priority has been the moni-
toring of low dispersion sensitivity changes, the most recent analysis of
which is presented in th wsletter (Schiffer 1982b). This study indi
that the SWP experienced a iod of degradation in early 1978 and
has been steady since tl s the LWR apparently started to change in
late 1980 and continues so. For both cameras the changes have been
non-uniform, that is, different parts of the spectra show different response
changes, but in low dispersion it is not possible to tell if the changes
are wavelength dependent or are ndent upon the location of wavelengths
on the target. Wavelength depen

t changes would be evidence, for instance,
of radiation damage, while position dependent changes would indicate variatlons
ret gain.
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High dispersion observations off the opportunity to distinguish
between wavelength and location dependent changes since each echelle order
stretches across the whole target and can be considered roughly constant

in wavelength for sensit:
star observations in the past have r ! frequently than for low
dispersion and until recently were made through the small aperture in order
to study any degradation in spectral resolution. Moreover prior to November
1981 the high dispersion extraction processing was considered inadequate for
sensitivity monitoring purposes.

Any changes in camera response have
At the least they affect the absolute flux ]
changes will also affect the derived shape of the energy distribution of an
object. In high dispersion non-uniformit add further complications because
the apparent shape of the echelle blaze ! tion will become distorted. Not
only will the absolute energy distributions be affected, but line profiles
as well. In fact it has been known for some time that the LWR grating K wvalues,

» the wavelength of the observed blaze peak, have been changing with time.

<

several photometric consequences
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is note is the first report of a camera sensitivity study based

on high dispersion ob vations. It 1s suggested that changes seen in the
LWR are not wavelength dependent, but rather are a function of position

on the camera t le changes

. Thus the observed shape of the echelle rippl

with time, increasing the difficulty of deriving reliable correc
parameters. Too few observatlons are avallable for the SWP during it
early period of ange to derive conclusions about wavelength/location

dependency, but its greater stability allows a unique set of blaze function
parameters to be determined.

Sensitivity Study

Only one standard star, n UMa, has been observed often enough to
provide sultable coverage for sensitivity monitoring. Because rvations
through the small aperture result in variable throughput, only large aperture
exposures can be used. This redutes the number of use: imag to 15
for the LWR and 16 for the SWP (table I). All the images were reprocessed
with the new extraction software to provide a homoger set of data.

For each camera, an image taken in late 1979 we lected as a baseline

image against which others would be compared. The other sctra were resampled
to the baseline wavelength scale, smoothed by a 5-point box car filter,
raticed with the smoothed baseline fluwes, and binned. Exposure rimes were

corrected for camera response time (Schiffer 1980), but were not corrected
for sensitivity changes with temp ture (
nation could be made for differential temperat
Thus the effective exposure time is

ss the camera

ini bm_/(l.M)!ENE‘»)J?l[ 0.4096 ~ .12 secs.
=]

ters = b

Two analyses were performed for each camera. To study gross changes,
average ratios wer leul ] in 9 reglons centered on orders m = 82, 97,
and 112 at the nominal central wavelength (A = K/m, K = 231150 for LWR
and 137725 for SWP) and the half-power pointd along each order. Secondly a
more detailed anal: was made by sampling 31 points along 31 nearly eq
spaced orders. Figure 1 illustrates the areas sampled for each case.

The LWR shows a strong non~unlform change in sensitivity, with greater
degradation along the long-wavelength part of each order and tc 13 higher
orvders. F: 2 demonstrates the changes seen in two regilons of little and

large va lonn. In low dispersion there is evidence that the camera 13 onse
was nearly constant until late 1980 when a period of decrease began. T

few high di
but in some

sion spectra are available to confirm the early stability,
areas the later ohservations show large scale changes. To duantify
al changes, we have determined linear rat of change with
time {which probably underestimate nges) in table I1. Also
win are the values for the SWP, which are found to be much smaller and
more uniform across the camera.

For these regressions, temperature variations (as measured by the camera
head amplifier temperature thermistor, THDA) were also solved individually
for each region as well as forcing one temperature dependence for all areas.
When examined by region, the mean uncertainty in the t re coefficilents,

emperatu
.41 %, was larger than the scatter in the ceoefficie themselves, +0.21 Z.
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From the limited data avallable then, a single temperature correctlon
"

14 ‘ . ‘ o , 1 - o 7O
can be applied to the whole image; we £ind for the LWR, ~1.0 + 0.2 % }JU

(THDA~12), for the WWP‘"l«ﬂ;ﬂ'Ouli%fqﬂ (THDA~8) . These values
favorably with those found by Schiffer for low dispersion.

the fine analysis, images were temperature corrected and linear

2 computed for each of the 31 x 31 regions. To decrease the nolse,
these points were smoothed by a 3-point trilangular filter and are presented
as contour plots in figure 3. The median rate of change for the LWR :
-1.8 + 0.7 % per year, for the SWP -0.7 + 0.7 Z per year. The contours

are plotted at levels of + 2no from the median. They graphically illustrate
the rate of degradation in the upper left of the LWR.

ompare

Sensitivity Effects on the Observed Blaze Function

The effect of differential changes across the LWR to the observed
blaze function can be seen in figure 4a. The decrease in sensitivity at the
long-wavelength end of the order causes an apparent shift of the blaze peak
towards shorter wavelengths, makes the blaze function appear narrower, and
decreases the met flux. This becomes evident when attempting to optimize
the blaze correction paramete ribed by Ake (1981). Assuming a
blaze function of the rm

) ..
sinc® mma (1-K/m/A)

least-squares fits are performed to optimize the K and o values. The K values
are found to be order dependent while o is relatively constant. Figure 4b
itltustrates the LWR K values derived an early and recent image compared
with the mean of all images. ter than about m = 95, the

K values have been decreasing in time, re cting the shift towards

shorter wavelengths of the observed peaks. When the spectra are examined

as they were origimally processed, these problems are found to have been
accentuated by the old extraction software.

Echelle Blaze Function Parameters

With these caveats in mind, it appears that a unique set of K and o
parameters can be determined for all SWP images taken since 1978, but those
for the LWR, particularly for orders greater than 95, will have to be updated
from time to time. Because of the changes seen in the LWR, s itivity
monitoring observations are being obtained more frequently now.

Figure %a illustrates the mean SWP K wvalues listed in
table IIT1. The majority of the spectra are those of n UMa, but to minify
the dependence of the observed blaze with spectral type (more because of
spectral limes than temperature differences), other objects were added.
Except for the n UMa images, the spectra were reduced with the processi
in use at the time of observation. The variation of K with order can be
fit by a quadratic of the form

i“gwp‘“ 138827 -~ 27.426 m + 0.165883 m&
and the optimum value for o is 0.856 + 0.03.

ng
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is possible to derive a mean relation only for
-vations. Table 111 lists those images obtained
on processing was introduced. Figure 5b il
iation of K for these, and a quadratic fit to the
Ko.oo= 230036 + 15.3456 m -~ 0.050638 mm“Z
LWR.
appropriate for wavelengths converted to air values, as those
ro is 0.896 4+ 0,03,

BBV T ¢ LR

S LYY aYa A e - <7 P 1 | I
» for A > 2000 A, The optimum value

K wvalu :hm(ﬂ&ﬂfhm%m
less than m = 95.

Ob: wishing to correct their own data with these values will
have to be aware that the wavelengths given in the new extraction are
helicocentric while the ripple correction should be made in the «r frame
of the ] The velocity values applied to any particular image
are listed in the processing header,

order

can be approximated by this relat:

I}

Ake, T. B. 1981, NASA IUE Newsletter, 15, p. 60
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Thomas B. Ake

8 July 1982
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Table TIX

IMAGES USED FOR DETERMINING MEAN K VALUES

Spec Spec

Image Number  Ob ject Type Image Numbeer  Object Type
LWR 12319 Eta UMak B3 V LWIR 425750 +Z28 4211 04 VI
12484 Tau Scox  HB V 1257w Eta UMa B3 v
12537 Lot Casx B2 IV LN E Lam Lep b IV
12616 Tau Scox  BE@ V 13121m Eta UMa B3 v
12617 Tau Scokx  BE V LIS Eta UMa B3 v

SWP - 1537 Mu Col 09 v SWP 11127 +28 4211 Od VI
1542 +ef3 4241 Q4 VI 11428 Lam Lep be IV

Sre +28 4211 04 VI 13435 Eta Ma B3 v

STeY +28 4211 04 VI 13541 G191-BZB DA wk

G S Eta UMa B3V 1 GRS Eta UMa B3 v

8683 Tau Sco B v 167 1dn Eta UMa B3 v

951 +75 F25 o5 vl 1687 " Eta UMa B3 v

plie o Eta UMa B3 v 16962 Eta UMa B3 v

18522 Eta UM B3 WV

Processed with new extraction software
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ure 4. a). Net spectra of an early and a recent LWR exposure

of n UMa.

b). K values for these images. The mean line is

for all n UMa images.
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