Detection of a deep 3-um absorption feature in the
spectrum of Amalthea (JV)
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Surface contamination from lo

The optical reflectance spectrum contains little information about the bulk composition of
Amalthea because of surface contamination from lo and alteration (i.e. space weathering) by
heavy bombardment of micrometeorites and impactsof charged particles accelerated in Jupiter’'s
strong magnetic field (1). However, for wavelengthslongward of 0.8 m, contamination by 10’s
gjecta does not interfere with the interpretation of the surface composition, because there is
no strong absorption due to sulfur in the 0.8-4.2 um wavelength range (2, 3). Only the blue
absorption edge observed in 10's reflectance spectrum was seen in our spectra of Amalthea and
Thebe shortward of 0.6 um (Fig. S2 and (4)).

Space weathering of hydrous minerals

A recent laboratory experiment shows that space weathering can dehydrate the hydrous
minerals (5). A possible explanation for the survival of the 3-um absorption feature against
such space weathering is that the impact of micrometeorites sandblast the surface of Amalthea
faster than the surface can mature. Because the radius of the Hill sphere for Amalthea, the
approximate limit to Amalthea's gravitational dominance, is about 1/400 that of a heliocentric
asteroid with the same mass at 5 AU from the sun, the amount of the g ecta reaccumulated on
Amalthea might be smaller than that on the asteroid. Micrometeorites erode the surfaces of the
inner jovian satellites at arate of ~ 0.1 umyear—!, corresponding to a surface erosion of ~ 400
m over the age of solar system (6).

Spectral range of C, P, and D-type asteroid

Spectral ranges are defined by the following asteroids (7-9). D-type: asteroid number 152,
336, 368, 624, 773, 1143, 1867. P-type: 65, 76, 153, 476, 617. C-type: 10, 31, 86, 145, 356,
511,521, 702, 772.
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Figure S1. Reliability of the 2.8-4.2 ym spectra of Amalthea. (A) Reflectance spectrum ob-
tained on Dec. 13, 2002 by dividing by the spectrum of a solar analog star HD81809 (G2V)
whose telluric features were scaled to the airmass at the Amalthea observation. (B) The same
as (A) but HD63435 (G2l11) was used as a solar analog star. The atmospheric absorptions
of Amalthea and HD63435 were corrected with the ATRAN software package (11). (C) Re-
flectance spectrum obtained on Feb. 19, 2003 by dividing by the spectra of HD81809 observed
in the same night. (D) Weighted average of (A), (B) and (C). (E) Ratio of the two reflectance
spectra obtained on Dec. 13, 2002 and Feb. 19, 2003 (5-pixel smoothing is applied). (F)
An example of atmospheric transmission curve calculated using the ATRAN convolved to the
observing spectral resolution. The difference between the two Amalthea spectra divided by
different standard stars is negligibly small ((A) and (B)). The difference between the spectra
obtained in the two different observing nights is seen at wavelengths shortward of 3.1 um (E),
and the difference is about 30 % at 3.0 um. This difference is due to incomplete atmospheric
absorption corrections. A small bump at 3.2-3.3 ;m is aso due to incomplete atmospheric cor-
rections. No correction for the thermal emission from Amalthea is applied because of its low
surface temperature of ~ 164 K (10). (The thermal emission is less than 1 % of the reflected
light.)
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Figure S2. A spectral comparison of Amaltheawith lo. The spectrum of 1o (observed on Dec.
10, 2002) exhibits several absorption bands attributed to SO, and H, S, while those absorptions
are not detected in the Amalthea's spectrum. A mark “x” denotes incomplete correction of a
telluric band. Band assignments in |0’s spectrum are taken from Nash and Betts 1998 (12).
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