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Introduction:  The C-type Near-Earth asteroid 

162173 Ryugu is the target of JAXA Hayabusa2 

spacecraft, which approached it on June 2018 [1]. 

Since then, images and spectral data of surface have 

been acquired by using the Optical Navigation Cam-

era-Telescopic, with a wideband and seven narrow 

band filters (ONC-T) [2] and the NIRS3 spectrometer, 

spanning in the 1.8-3.1 µm spectral range  [3]. Ryugu 

is a top-shaped dark object, and ONC data showed a 

surface covered by boulders [4,5]. NIRS3 data ac-

quired on 10 and 11 July 2018 and on 19 July 2018, 

taken from an altitude of 20 km (Home Position) and 

13 km, respectively, cover almost the entire asteroid 

surface, with a spatial resolution of 40 m and 20 m, 

respectively. Reflectance spectra of Ryugu are charac-

terized by a narrow 2.72 µm absorption band, suggest-

ing the occurrence of (OH)-bearing minerals and a 

weak positive spectral slope between 2.0 and 2.5 µm 

[6]. The aim of this work is to investigate areas with 

variations in spectral slope and constrain their physi-

cal/chemical properties to obtain information about the 

processes experienced by Ryugu.  

Method:  The calibrated and thermally corrected 

NIRS3 data, acquired on 10, 11 and 19 July 2018 were 

spectrally analyzed. For each NIRS3 data, the spectral 

slope, evaluated between 1.9 and 2.5 µm was retrieved. 

The values of spectral slope range from 0.10 to 0.29 

and the mean value (MS, i.e. Means Slope) is 0.163. 

Starting from the mean value of slope and moving in 

steps coincident with 1σ, that is 0.022, different fami-

lies of slope have been defined. All families are char-

acterized by positive spectral slope, but we identify as 

“High-Red-sloped families (HR)” the areas with a 

spectral slope higher than MS and as “Low-Red-sloped 

families (LR)” the regions with a spectral slope with a 

lower value than MS. The HR1 family involves areas 

with a spectral slope included between MS and 

MS+1σ; in the HR2 families are included areas with a 

slope between MS+1σ and MS+2σ, and so on. Similar-

ly, the LR1 family includes areas with a slope between 

MS-1σ and MS. A total of 3 “LR” families and 6 “HR” 

families have been detected.  

Family Range Min/Max  

Slope value 

LR1 MS-1σ/MS 0.141/0.163 

LR2 MS-2σ/MS-1σ 0.119/0.141 

LR3 MS-3σ/MS-2σ 0.103/0.119 

HR1 MS/MS+1σ 0.163/0.184 

HR2 MS+1σ/ MS+2σ 0.184/0.206 

HR3 MS+2σ/ MS+3σ 0.206/0.227 

HR4 MS+3σ/ MS+4σ 0.228/0.249 

HR5 MS+4σ/ MS+5σ 0.250/0.271 

HR6 MS+5σ/ MS+6σ 0.273/0.290 

Table 1: Definition of slopes’ families.  

Results:  For each family of slope, a mean spec-

trum was obtained and a spectral analysis was per-

formed, estimating parameters such as the depth of 2.7 

µm band and the reflectance factor at 1.9 µm, and 

comparing them with spectral slope. 

A dichotomy between northern and southern hemi-

sphere emerges, since the former hosts the LR families 

and the latter the HR families. The southern hemi-

sphere, is, therefore, characterized by more red-sloped 

spectra. The HR families are further localized in the 

floor and wall of impact craters, whereas the crater 

rims host the LR families. Ejiima and Otohime saxum 

are included in the HR families.  

 

 
Figure 1. Map of spectral slope, estimated between 1.9 

and 2.5 µm, of the Ryugu surface. 
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A strong anti-correlation is observed between spec-

tral slope and reflectance at 1.9 µm (Pearson coeffi-

cient is about -0.83) and between spectral slope and 

band depth at 2.7 µm, suggesting that the HR families 

are the darkest regions on Ryugu surface, poor in OH-

minerals.  

Dark asteroids as Ryugu are supposed to become 

brighter and bluer as a consequence of space weather-

ing effects [7]: areas related to HR families could be, 

then, indicative of fresher and less altered material.  

 
Figure 2: Scatterplot of 1.9 µm reflectance vs slope 

estimated between 1.9 and 2.5 µm for the families of 

slope (green diamonds) and mean Ryugu (red dia-

mond). 
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