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Abstract.
Following the failure of STIS in August 2004, attempts to obtain ultraviolet spec-

troscopy and photometry of solar system objects shifted to the Solar Blind Channel
(SBC) of the ACS. These included spatially resolved spectroscopy using the PR130L
prism of comet 9P/Tempel 1 (at the time of Deep Impact) and Europa, and imaging
and photometry of the asteroid 21 Lutetia, one of the targets of ESA’s Rosetta mis-
sion. Initial estimates of long wavelength (“red”) contamination of the data due to
impurities in the FUV MAMA detector suggested that these observations were fea-
sible. Subsequent analyses produced better sampled, more reliable response curves
that showed the long wavelength response to be much worse than expected. The
data from the Europa and Lutetia observations confirm this conclusion and provide
additional quantitative measurements of the magnitude of the “red leak.”

1. Comet 9P/Tempel 1

At the time of the STIS failure, a program of ACS/HRC imaging and STIS FUV spec-
troscopy had been approved for cycles 13 and 14, spanning the times of approach and
impact, on July 4, 2005, of the Deep Impact spacecraft into comet 9P/Tempel 1. A key
goal of this program was to determine the CO abundance in this Jupiter-family comet,
particularly after the impact when the excavated material from several meters below the
surface would harbor the more volatile species such as CO and CO2. With the data on
the throughput of the ACS/SBC available at the time, it appeared possible to obtain FUV
spectra of the comet using the PR130L prism without serious contamination from long
wavelength photons scattered from the solid grains in the ejecta plume (see Fig. 2 of Bo!
et al., 2008, for the throughput curve then found in Synphot). Moreover, the throughput of
the prism was twice that of the STIS G140L grating and the CO spectrum was well known
so that the lack of a slit while observing an extended target was not considered to be a
di!cult obstacle. In retrospect it was very di!cult to untangle the emissions, and only the
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imaging data using the F140LP filter were used in the subsequent analysis (Feldman et al.,
2006).

2. Europa

A similar rationale was used to justify a program to study the electromagnetic interaction
of the Jovian field with the tenuous atmosphere of Europa in June 2008 using SBC prism
spectroscopy. Previous observations of the Galilean satellites had been made with STIS us-
ing the 2!! wide slit (the maximum satellite diameters were all < 2!!) so that monochromatic
images of the emissions of O i at 1304 and 1356 Å were well separated in the dispersed
images. Shortly before these observations were made, the report of Bo! et al. (2008)
appeared, pointing out that on-orbit observations made with the PR110L prism revealed
a much larger sensitivity to optical and near-infrared light of the MAMA detector than
previously thought. That report proposed a revised throughput curve that also applied to
the PR130L prism and the long-pass filters.
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Figure 1: Spectral images taken with the PR130L prism of Europa (left) and the solar analogue
star 16CygB (right). The positions of the disk images of Europa centered at the wavelengths of the
atomic oxygen emissions are indicated.

The dispersed Europa image taken with the PR130L prism is shown in the left panel
of Figure 1. For comparison, a similar image of the solar analogue star 16 Cyg B is shown
in the right panel. The pile-up of long wavelength photons is apparent in both images.
Spectral traces along the dispersion axis are shown in Figure 2. In the case of Europa
the data are summed over the full disk which reduces the e"ective spectral resolution.
Nevertheless, the decrease in the albedo of Europa below 2000 Å is clearly seen. From the
spectrum of 16 CygB we find that only 15% of the recorded photons are from wavelengths
below 2000 Å. Saur et al. (2010) have used this spectrum, multiplied by a model albedo, and
convolved with the full Europan disk, to determine a background for quantitatively isolating
the oxygen emission features assumed to originate from Europa’s atmosphere. They also
derive a long wavelength throughput curve that is qualitatively in accord with the revised
Synphot curves of Bo! et al. (2008).
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Figure 2: Spectra corresponding to the two images shown in Fig. 1. Note the large pileup of counts
longward of 2000 Å. The spectrum of Europa shows a decreasing albedo with wavelength relative to
a solar-like spectrum.

3. Asteroid (21) Lutetia

In anticipation of the flyby of Lutetia on July 10, 2010, by ESA’s Rosetta spacecraft en
route to a rendezvous with comet 67P/Churyumov-Gerasimenko in 2014, HST observations
were made in November 2008 with the goal of measuring the asteroid’s albedo from the far
ultraviolet to the near infrared. With the ACS visible light cameras not operational, WFPC2
was used in five wide band filters ranging from F218W to F606W. For the far ultraviolet, the
SBC was used with the F140LP and F165LP filters so as to produce di!erential photometry
from the di!erence images in the two filters. Once again the “red leak” dominated the
observed images and the analysis of Weaver et al. (2010) found that less than 10% of the
detected photons were at wavelengths below 1895 Å or 1975 Å for the F140LP and F165LP
filters, respectively. In order to consistently match the observed count rate in both filters
and also in the di!erence image, Weaver et al. (2010) found that the system throughput
for ! > 2000 Å had to be increased by a factor of 2.5 from the current Synphot values. The
validity of this conclusion will be tested by analysis of the far ultraviolet spectra of Lutetia
obtained by the Alice spectrograph on Rosetta during the Lutetia fly-by. These data are
now in hand, but at the time of this writing were still being analyzed. The magnitude of the
“red leak” thus remains somewhat uncertain, and may be a!ected by detector temperature
and ageing, as suggested by Bo" et al. (2008).

Acknowledgments. We wish to thank many individuals at STScI for their help in
both scheduling the moving target observations and understanding the “red leak” problems:
Tony Roman, Alison Vick, Max Mutchler, and Jennifer Mack.



274 Feldman et al.

References

Bo!, F. R., Sirianni, M., Lucas, R. A., Walborn, N. R., & Pro!tt, C. R. 2008, STScI TIR
ACS 2008-002

Feldman, P. D., Lupu, R. E., McCandliss, S. R., Weaver, H. A., A’Hearn, M. F., Belton,
M. J. S., & Meech, K. J. 2006, ApJ, 647, L61

Saur, J., et al. 2010, ApJ, submitted

Weaver, H. A., et al. 2010, A&A, 518, A4


