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Introduction: The 3-um spectra of low-albedo as-
teroids exhibit a rich variety and contain the absorption
bands of hydrous minerals, water ice, and organics,
and so on. Thus, detailed characterization of this wave-
length range is extremely important. Extensive obser-
vation efforts have been made for detecting this 3-ym
band feature over the last few decades and have re-
vealed that low-albedo asteroids exhibit wide varieties
of spectra shapes, particularly in 3-ym range. For ex-
ample, distinctive shape absorption band have been
observed for many asteroids [e.g., 1-3]. This distinctive
spectral shape is considered as the evidence for hydrat-
ed minerals [e.g., 4, 5]. Some asteroids categorized as
“Ceres-like” show a sharp 3-ym absorption feature [3],
while many of the asteroids actually exhibit a shallow
and broad absorption about 3 ym and called a “round-
ed” feature [5].

Hydrous minerals can be detected through absorp-
tion bands around 2.6-2.8 pm [5]. However, observa-
tion using ground-based telescopes cannot be easily
performed due to telluric water. In order to observe the
asteroids in this wavelength region with high quality,
we need to use satellite-borne telescope. To date, there
have been four infrared astronomical satellites for
spectroscopic observations, which are IRAS [6], ISO
[7], Spitzer [8] and AKARI [9]. Among these four,
only ISO and AKARI observed asteroids covering the
wavelength range from 2.5-2.85ym. ISO could only
observe 1 Ceres in its asteroidal observation campaign
[5]. In contrast, the Japanese infrared satellite AKARI
observed continuous spectra covering the 2.5-2.85 ym
range and observed 33 low-albedo asteroids. In this
paper, we analyze the continuous near infrared spectra
observed by AKARI and exhibit thirty-three spectra of
the asteroids covering 2.6 to 3.1 ym.

Observation and Data Reduction: The AKARI
satellite, which has a 68.5 cm cooled telescope, was
launched on 2006 February 21 UT, and started obser-
vation in following May [9]. The Infrared Camera
(IRC) is one of the two instruments onboard AKARI,
and is to cover mainly 2-26 ym for both imaging and
spectroscopic observations [10]. AKARI’s liquid heli-
um cryogen boiled off on 2007 August 26 UT, 550

days after the launch. After the exhaustion of liquid
helium, the spacecraft entered a warm mission phase,
which is called "the Phase 3". During the Phase 3, the
telescope and scientific instruments were kept below
50 K by the mechanical cooler, and only near-IR ob-
servations (NIR channel; 1.8-5.5 ym) were carried out.
Most spectroscopic observations of asteroids were per-
formed in the Phase 3. Spectroscopic observations
were carried out with two or three times for each aster-
oid to take sufficient redundancy. A grism spec-
trograph with a 1’ x 1’ aperture was used for obtaining
spectra of the asteroids between 2.5 and 5 ym with a
spectral resolution of AL (A: wavelength) ~0.01 ym
[11]. The observation mode utilized IRCZ4, which is
designed for spectroscopic observations. Exposure
time of each frame is 44.41 seconds and typically eight
frames were taken for each target. A spectral analysis
was performed using the IRC Spectroscopy Toolkit for
Phase 3 data (version 20110301), except for the mov-
ing object correction [12]. Most observed asteroid
spectra are influenced by the effect of thermal radia-
tion from the asteroids themselves in the longer wave-
length range. The thermal radiation effect was re-
moved by using a thermophysical model (TPM) [13].
Literature values [14, 15] are used for TPM parameters.

Analysis Results: In order to examine the accura-
cy of the obtained spectra, we compared our AKARI
spectra and those observed with ground-based tele-
scopes in previous studies. Among our 33 asteroids,
the spectra of 21 asteroids were measured over the 3
um region in previous studies [1, 3, 16-22]. Twenty
asteroids show spectra consistent within one sigma of
error bars between this and previous studies, but an
asteroid 185 Eunike does not exhibit consistency be-
tween previous work [20] and this study in the longer
than 3-ym. Because the spectral shape over the longer
wavelength range depends highly on the method of
removing thermal radiation, such a difference may not
be real. It is also noted that the discrepancy is within
two sigma of error of our observations. Furthermore,
considering that some low-albedo asteroids have been
proposed to have large regional difference in reflec-
tance spectra [e.g., 23], such discrepancy for a single
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asteroid between previous and the current studies does
not pose a serious question.

Thirty-three typical spectra of the observed aster-
oids are shown in Figure 1. The spectral portion rang-
ing from 2.6 to 2.85 pm in wavelength has been ob-
tained with high quality by AKARI. Especially, the
peak around 2.7 pm related to the hydrous minerals
absorption has been clearly observed in asteroid spec-
tra for the first time. Almost all the observed asteroid
spectra exhibit absorption band(s) around 2.6-2.85 ym,

and their detailed features vary greatly among asteroids.
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Figure 1. Thirty-three reflectance spectra of asteroids observed with AKARI. The number shown for each spectrum
in this figure is its asteroid number.

(0] I I S NS R N




