
Spectrophotometric behavior of Ryugu’s surface as inferred from the

Hayabusa2/NIRS3 data

 
*Andrea Longobardo1, Ernesto Palomba1,2, Anna Galiano1, Fabrizio Dirri1, Angelo Zinzi2, Mario

D'Amore3, Deborah Domingue4, Kohei Kitazato5, Takahiro Iwata6, Moe Matsuoka6, Takahiro Hiroi
7, Driss Takir8, Tomoki Nakamura9, Masanao Abe5, Makiko Ohtake5, Shuji Matsuura10, Sei-ichiro

WATANABE6,11, Makoto Yoshikawa6, Takanao Saiki6, Tatsuaki Okada6, Yukio Yamamoto6, Yoh

Takei6, Kei Shirai6, Naru Hirata5, Naoyuki Hirata12, Koji Matsumoto13, Yuichi Tsuda6

 
1. Istituto Nazionale di Astrofisica - Istituto di Astrofisica e Planetologia Spaziali, Rome, Italy, 2. ASI-SSDC, Rome, Italy,

3. German Aerospace Center, Institute of Planetary Research, Berlin, Germany, 4. PSI, Tucson, AZ, USA, 5. University

of Aizu, Aizu-Wakamatsu 965-8580, Fukushima, Japan, 6. ISAS-JAXA, Japan, 7. Department of Earth, Environmental

and Planetary Sciences, Brown University, Providence, RI 02912, USA, 8. Jacobs/NASA Johnson Space Center, USA,

9. Tohoku University, Miyagi, Japan, 10. Kwansei Gakuin University, Hyogo, Japan, 11. Nagoya University, Nagoya

464-8601, Japan, 12. Kobe University, Kobe 657-8501, Japan, 13. National Astronomical Observatory of Japan,

Mitaka 181-8588, Japan

 
We studied the photometric behavior of the main spectral parameters describing the Ryugu near-infrared

spectrum as measured by the Hayabusa2/NIRS3 spectrometer with a focus on albedo at 1.9 um, the band

depths at 2.7 um, band depth at 2.8 um, spectral slope between 1.2 and 1.9 um. 

 

We applied the same empirical model used to examine the surfaces of other small bodies such as Vesta,

Lutetia. Ceres, Churyumov-Gerasimenko (Longobardo et al., 2014, 2016, 2017, 2019). The model

methodology involves removing the topographic influence by dividing the radiance factor by a disk

function and deriving the phase function by means of a statistical analysis approach. 

 

In the following we summarize the results. 

 

Albedo. Due to the small phase angle coverage (15°-40°), we approximated the phase function as a

straight line and compared its slope with the slope of the phase function of other asteroids retrieved in

the infrared range. We found a similarity between Ceres and Ryugu and flatter phase functions for Eros

and Vesta, confirming the well known anti-correlation between albedo and phase function steepness. 

 

Band depths. Band depths are observed to decrease with increasing phase angle. This is a unique

behavior that has not been observed on any other small body visited by a space mission. This behavior

can be ascribed to Ryugu’s very dark surface (~2% of incident light is reflected from the surface, Sugita

et al., 2019; Kitazato et al., 2019), in which the role of multiple scattering is negligible and the large

absorption properties of the surface reduces the radiation reflected at larger phase angles. 

 

Infrared slope. A small phase reddening is observed, very similar to that observed by the ONC camera in

the visible range (Tastumi et al., 2020), suggesting a constant particle phase function between visible and

near-infrared and/or microscopically smooth particles. 
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