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Introduction 9P/Tempel 1. X e,

Deep Impact NIR nucleus spectra of Comet 9P/Tempel 1
have been analyzed, focusing on the photometric an
thermophysical effects caused by surface roughness. Nt
cleus maps of spectral reddening, surface temperatut
T, beaming functiom\ times directional emissivity 4
(Aeq = X'), self heating parameter, thermal inertia
Z, and volume emissivity factoy? of constituent parti-
cles have been produced. The parameféfs ¢, 7, v2}
vary significantly across the nucleus surface and corre
late strongly with morphological units defined by [1].
Allowance for surface roughness in thermophysical mod-
eling is indispensable for reproducing the observed tem
peratures. Relaxing thé = 0 assumption of [2] we
find that the thermal inertia is high for certain regions
7 = 1000-3000 WK~ m~2s'/2,
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'Figure 1: Product of beaming function and directional
emissivity X’ = Aeq at wavelength8.0 < \ < 3.6 ym.

M ethods

Absolute calibrated HRI-IR spectra from the PlanetaryResults
Data System (PDS) websttare cleaned from hot pixels,

scattered solar light is removed and the remaining ther i
mal spectrum yields<’ and 7" across the surface. Fig- & ~ 0.7 (€.9.,,~ 90% area coverage &§ = 1 pits), and
the thermal inerti€ = 2000 &+ 1000 WK ! m~2s!/2

ure 1 shows thak’ deviates substantially from unity for , X X .
ds consistent witte0%—60% porosity for granular sili-

the scarped/pitted terrain on the nucleus. Temperatures

are reproduced by a thermophysical model taking thercate surface material. Scarped/pitted terrain has ayfow
onsistent with).5 ym—sized particles of any considered

mal emission (corrected for subpixel surface roughnessy " ! ; )
omposition, or with).1 ym-size but only for iron—poor

and thermal inertia into account, avoiding areas knowr©! k . X
to be icy. Global self heating (i.e., between pixels) andsmcates. Thick layers havg? ~ 1, only consistent with

shadowing due to nucleus topography are calculated angMa!l 0-1 m) carbon-rich grains.

found to be negligible except in a few regions that are | Nin layers terrain is smoother with ~ 0.2 (e.g.,
avoided. This yields, andZ within ~ 3m of the sur- ~ 607 cover ofS = 0.5 pits) and the comparably low
face. thermal inertia? < 200 WK ! m~2s'/2) is consistent

A beaming functiom = A(f, S, e,~2) is calculated with 80% porosity. Withy? = 1, the surface composi-

based on a fractioffi of the surface at emission angle tion gnd particle size is similar to those of thick layers
being covered by circular paraboloid craters with depth-t€"ain-

to—diameter ratics, consisting of particles characterized Mor?hol?glcal “n'tr? on Corr]net 9|T(Tempel 1 differ in
by 72. The directional emissivitgq = e4(e,v2) is ob- terms of surface roughness, thermal inertia, composition

tained from Hapke theory. Usingto constrain$ and and/or grain size. These differences may be primordial

#, and using: from the PDS geometrical nucleus model, °7 caused by evolutionary processes.
yields they? map by requiring thak” is reproduced.
Mie theory for various materials and particle sizes isReferences

used to interpret the? map. _For pyroxenes, olivines (1] p . Thomas and 14 colleagues. The shape, topography,
(of any iron abundance), troilite, and carbon, the mea- ~ 5nq geology of Tempel 1 from Deep Impact observations.
sured Bond albedo limits the particle radiu®td < a < Icarus, 187:4—15, 2007.

0.5 pm. [2] O. Groussin and 9 colleagues. Surface temperature of the
nucleus of Comet 9P/Tempel lcarus, 187:16-25, 2007.

Scarped/pitted and thick layers terrains are rough with

Ihttp://pds.jpl.nasa.gov/



