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Hayabusa 2 spacecraft was successfully launched in late 

2014 and it will arrive at C-type asteroid 1999JU3 in 2018. The 
asteroid seems to consist of hydrated and dehydrated carbona-
ceous chondrite materials [1-3]. The Near Infrared Spectrometer 
(NIRS3) is an on-board spectrometer designated to detect absorp-
tions between 1.8µm and 3.2µm wavelength [4, 5].  We meas-
ured reflectance spectra of nine carbonaceous chondrites (seven 
CM, one CI, and one CV) using the NIRS3 flight model (now in 
space with Hayabusa 2) so as to see whether the NIRS3 can de-
tect mineralogical and compositional differences between carbo-
naceous chondrites and to understand how precisely water con-
tents can be estimated based on 3µm feature. The first results 
were reported in [6].  

Synchrotron X-ray diffraction analysis indicates that many 
of the CM and CI samples are heated and dehydrated. Reflec-
tance spectra of the same carbonaceous chondrite samples were 
obtained by the NIRS3 flight model and a FT-IR spectrometer at 
Tohoku University, at the same phase angle of 30 degrees and at 
various grain size (<3350µm, <512µm, <155µm, and <77µm) in 
a vacuumed condition. During measurement some samples were 
heated to 50°C and 80°C.  

The reflectance spectra taken by NIRS3 are basically similar 
to those by FT-IR: both show a positive linear slope from 1.8 to 
2.7µm, a variable decrease at 2.7-3.0µm due to absorption of 
structural and molecular water. NIRS3 shows slightly jagged 
spectra due to sensitivity differences between 128 pixels of indi-
um arsenide photodiode sensor, which is able to be calibrated 
using reference FT-IR data. The depth of the 3µm absorption 
band varies greatly depending on the degrees of heating: unheat-
ed samples (Murchison CM and Murray CM) shows the deepest 
absorption, moderately heated samples (Y793321 CM, Jbilet 
Winselwan CM, Y982086 CM, and Y980115 CI) show absorp-
tion ~ 40% shallower than Murchison, and strongly heated sam-
ples (B7904 and Y86720) show variable but shallow absorption. 
The depth of the 3µm absorption band correlates positively with 
water contents of meteorites. Irrespective of meteorite types, finer 
grain-size samples provide higher reflectance and more positive 
slope from 1.9 to 2.7µm in spectra. Samples heated at 50 and 
80°C show higher reflectance from 2.4 to 3.2µm than room-
temperature samples due to heat radiation. All results indicates 
that NIRS3 can characterize key properties of surface material of 
asteroid 1999JU3. 
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