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We present four new near-infrared spectra of Pluto, measured
separately from its satellite Charon during four HST/NICMOS ob-
servations in 1998, timed to sample four evenly spaced longitudes
on Pluto. Being free of contamination by telluric absorptions or
by Charon light, the new data are particularly valuable for stud-
ies of Pluto’s continuum absorption. Previous studies of the major
volatile species indicate the existence of at least three distinct ter-
rains on Pluto’s surface: N,-rich, CH,-rich, and volatile-depleted.
The new data provide evidence that each of these three terrains has
distinct near-infrared continuum absorption features. CH,-rich re-
gions appear to show reddish continuum absorption through the
near-infrared spectral range. N,-rich regions have very little con-
tinuum absorption. Visually dark, volatile-depleted regions exhibit
intermediate continuum albedos with a bluish continuum slope.
By analogy with Triton, we expected that careful spectral model-
ing would reveal strong evidence for the existence of H,O ice on
Pluto’s surface, but we found only very weak evidence for its exis-
tence in the volatile-depleted regions. These data require H,O ice to
play a much less prominent role on Pluto’s surface than it does on
Triton’s.  © 2002 Elsevier Science (USA)
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1. INTRODUCTION

Vibrational absorption bands of CH, ice dominate the
near-infrared reflectance spectrum of Pluto, with additional ab-
sorptions by N, and CO ices compounding the spectrum’s
complexity. The shapes, wavelengths, and depths of Pluto’s ice
absorption bands can be used to derive information about the
textures, temperatures, and distributions of different ice species
on Pluto’s surface. However, interpreting the spectral evidence
can be quite difficult, as it is hindered by shortages of labora-
tory data for Pluto’s surface materials at appropriate tempera-
tures and thermodynamic conditions as well as by uniqueness
problems arising from diverse configurations producing simi-
lar spectral effects. Nevertheless, considerable progress in in-
terpreting the spectroscopic data has been made over the past
decade (e.g., Owen et al. 1993, Tryka et al. 1994, Grundy
1995, Quirico 1995), culminating in analyses by Douté et al.
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(1999) of a single very high quality spectrum of one face of
Pluto/Charon and by Grundy and Buie (2001) of 83 lower
quality spectra of Pluto/Charon, obtained over a three-year
interval.

A critical challenge in observing Pluto spectroscopically is
that its spectrum is not static. It changes through time in at least
three important ways, over various time scales. First, as Pluto
spins with a 6.387-day period, geographical regions at different
longitudes rotate into view, their albedo variations producing
Pluto’s pronounced lightcurve. Second, as Pluto follows its he-
liocentric orbit, different latitudes come into view. The northern
polar cap of Pluto is currently coming into view for the first
time since before Pluto’s discovery, while less and less of the
southern hemisphere is visible from Earth each year. Finally,
the surface of Pluto itself evolves on seasonal timescales, driven
by solar energy. At latitudes receiving the most insolation (the
same latitudes Earth-based observations are most sensitive to),
nitrogen ice sublimates at rates as high as several centimeters
per Earth year, recondensing in regions currently receiving less
sunlight. Over time, this sublimation leads to bulk migration of
volatile ices (Spencer ez al. 1997). Seasonal volatile transport
is expected to produce significant changes in surface texture
(Grundy and Stansberry 2000), may regionally reveal the sub-
strate which underlies the nitrogen ice, and could drive gradual
increases in local CH4 concentration (e.g., Benchkoura 1996,
Stansberry et al. 1996, Trafton et al. 1997, 1998, Stansberry and
Yelle 1999), in regions where more volatile nitrogen is prefer-
entially removed.

Long term spectroscopic monitoring over all time scales is
the only way to detect and to disentangle these effects. The
task is complicated by the presence of Pluto’s satellite Charon,
which contributes about a fifth of the total surface area of the
Pluto/Charon system and has its own distinctive spectral signa-
ture (see Fig. 1), as well as phase behavior quite different from
that of Pluto (Buie et al. 1997a, Buie and Grundy 2000a). The
maximum separation between Pluto and Charon is less than an
arcsecond as seen from Earth, so the two bodies are difficult
to study separately (e.g., Brown and Calvin 2000, Dumas ef al.
2001), particularly with the types of equipment available for

frequent monitoring over many years.






