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Fig. 1. NIRS3 footprints of the spectral data used in this study are overlaid on the ONC-T V-band standardized re-
flectance map [1]. The circles are sized to the footprint resolution of the spectra with blue representing 4-6 m/pxl 
resolution, teal representing 6-8 m/pxl resolution, yellow representing 8-10 m/pxl resolution, and red representing 
38-40 m/pxl resolution. 

 
The Near-Infrared Spectrometer (NIRS3) onboard 

the Hayabusa2 spacecraft obtained infrared spectra of 
C-type asteroid 162173 Ryugu near opposition (phase 
angles below 1 deg) at various spatial scales over the 
near-equatorial, low latitude regions (Fig 1). We exam-
ine the wavelength dependence of the opposition re-
gion, photometric modeling of the opposition data sets, 
and comparisons with the opposition measurements 
acquired by the Optical Navigation Camera (ONC).  

 

 
Fig 2. NIRS3 opposition data at 2001.38 nm (dia-
monds) and 2701.81 nm (circles) within the various 
footprint resolutions. 

Examples of the reflectance variations seen with 
wavelength (and footprint resolution) are shown in 
Fig. 2. These observations suggest that the physical 
structure and roughness of Ryugu are constant over the 
size scales sampled by the different wavelengths, but 
that the grain size and porosity vary. 

The NIRS3 data were modeled using the Hapke 
set of equations [2]. Preliminary results suggest that 
both the single particle scattering function and surface 
roughness parameters are nearly constant with wave-
length. Variations with wavelength are seen in the sin-
gle scattering albedo, the opposition amplitude, and the 
opposition width. Single scattering albedo variations 
mimic the spectral signature and the opposition param-
eters show variations centered about the 2.7 µm band. 
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