PHOTOMETRIC CALIBRATION OF THE IUE

IX. Photometric Stability in High Dispersion

R, C. Bohlin and B. T. Coulter

I. Introduction

Previous issues in this series have dealt primarily with the photometric
properties and absolute calibration in 1ﬂm_dlupvwalom Now, the photometric

mtdhl|ltv |m hlqh dwspﬂrswmn hus b@@n ﬁludl“ﬂ in (omjwnttlum WI h hﬁ ﬁmpﬂa

1982).

The wopoatah’WiTy in high dispersion for bandpasses large compared to
mn individual sample is similar to the result for low dispersion found by
Bohlin et & (1980), wh@Pﬂ the one o scatter was 3% for LWR and 2% for
EGWH|W‘ wawwt(ﬁl‘wm'dm1n AlTl data ?m this study are corrected for

tumpﬂwmtwww by -0.5%C™ for SWP and -1.1%C"" for LWR (Schiffer 1982).

II. Results

The spectra used in this analysis are all of the photometric standard
nUMa (B3V) taken in the large aperture and spaced over the lifetime of the
IUE. The data consist of 18 SWP spectra with exposures usually of 5.73 s (13)
or 6.96 s {“) The three exposures of 3.69, 9.83, and 11.88 s are included
and flagged in the top panel of Fig. 1. Due to non-linearities in the TUE
intensity transfer function (ITF), inclusion of these extreme exposures have
increased the scatter slightly over what would be expected for data all at the
qam@ exposure level. The LWR data are 15 spectra with exposures generally of

73 s and with extremes of 3.69 and 11.88 s. In these two cases, the extreme
Lwh data do not exhibit the non-linearities that often arise in LWR, especially
where the background is high.

=

In this study, the high dispersion data are dVPquPd in 9 bins for each

spectral order m, to find the mean response in IUE FN per unit time, R., for
gach bin and, R, for the uvuwall average for an order. Fig. 1 shows lﬂ@ results
for the whole orders R(108) and R(83) for the two cameras. Unity represents

the average of all the plotted points in each panel. The orders m=108 and 83
are chosen, because the new automatic registration technique {lhnmpﬁum and Bohlin
1982) implemented on Nov. 24, 1981 at GSFC uses order 108 as the prime registration
fiducial. Fig. 1 shows W&bulLa for the new software using this new registration
1§mej ‘ The puiml% represent the response R for individual spectra divided by

the mean for each set and are connected by Tines for visual clarity. The scatter
is higher for order 108 than for 83 because the background is difficult to
extract between the close lying orders, despite the fact that order 108 was the
registration fiducial. The lo scatter is worse at higher orders than at order
108; however, the o=2.4% for the well-spaced order 83 is comparable to the results
in low dispersion., The scatter of o=1% for m=83 in LWR may be spuriously Tow,
since only 8 of the 15 spectra were useful due to chronic microphonics or
saturation in this order. The decrease in sensitivity with time that is suggested
for LWR in Fig. 1 is consistent with the results of Schiffer (1982).
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As a severe test of the new software, a bin R[ 1s examined at the long
wmwdmwﬂnmﬂ<ﬂ«m&mim&,Mmmmﬂmxmt9“mM.hm1MMMnfmmlMepmm
by about a factor of 2, The same uncertainty in the extracted background
causes larger photometric variations in this lower net R, for both cameras.
The lowest panels of Figs. 2 and 3 show the scatter for %he new software in
the same style as Fig. 1 for the 2 different cameras. Also shown in Figs. 2 and
3 for SWP and LWR, respec ively, 1s the scatter for this same bin R (centered at
12838 for SWP and 2151% for LWR) in the cases of 1.) top panel-old Software as
originally processed and in the archives and 2.) middle panel-old software
reprocessed in late 1981 using the new auto registration technique of Thompson
and Bohlin (1982).

Note that the new software ils somewhat better than the old software with
the same auto registration, i.e., O=4.6 wvs, 5,2% for SWP and 5.4% ws. 7.7% for
LWR, because of the improved treatment of the background in the new software.
However, the most important point for the astronomer with high dispersion data
Pr ed before the e ve date ] improved auto registration technique

of Now. 24, 1981 (at GSFC) is the large scatter In R of 10 to 13% typlcal before
that time. Note also the occasional excursions up td V30% photometric error

in R, for archival data. Astronomers attempting to use high dispersion data
whereé photometric reproducibility is required should beware! O0ld data at higher
orders than 108 or for higher background relative to signal should have even

worse scatter than found for RT and nMa.

I1T1. Conclusions

With the implementation at GSFC of the mnew high dispersion software on
Nov., 10, 1981 and the new automatic registration technique on Nov. 24, 1981,

This conclusion has two important corollaries:

1. A correction for the IUE echelle ripple exists, i.e., reproducible spectral
shapes are obtained with the new software extraction techniques. See Ake (1981)
tional details in Ake (1982 in preparation).

with add

2. The absolute calibration in high dispersilon can be found and applied with
some confidence., The old calibration of Cassatella et al. (198l) is mo longer
valid because of the increase in met signal extracted by the new high dispersion
software (Bohlin and Turnrose 1982). The new ripple correction, which should be
30 affect the derivation of a new absolute
y Work is continuing on lowering the extracted background, which is
too high due to order overlap and the curvature of the orders in the spectral
format., If the order overlap is reduced to zero, then the absolute calibration
in high dispersion should agree for both continuum and line emission sources.
Perhaps further work on high dispersion absolute calibracifon should follow

the final resolutiom of the order overlap problem,
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