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   Introduction: During the 26 months the Rosetta 

spacecraft followed the Jupiter-family comet 

67P/Churyumov-Gerasimenko (hereafter 67P/CG) , 

the OSIRIS instrument collected a trove of observa-

tions of the comet' surface.  Over that time period, 

the Rosetta spacecraft notably performed three fly-

by manœuvers over the comet, during which the 

OSIRIS instrument observed some regions of the 

comet' surface with a  sub-meter spatial resolution 

(12 cm/pxl in the most resolved images) while 

sampling densely the phase angle domain from less 

than 1° to 30° and beyond, thus allowing not only 

to investigate usually shadowed nooks and cran-

nies, but also to constrain the “true albedo” [1] of 

the comet surface and search for for spectral and 

compositional heterogeneities. Further observations 

have also allowed to detect  sudden activity related 

morphological changes and monitor the presence of 

compositional heterogeneities on the comet surface.  

 

   Methodology: OSIRIS observations acquired 

with the Narrow-Angle Camera (NAC) and the 

Wide-Angle-Camera (WAC) [2] were reduced us-

ing the standard calibration pipeline OsiCalliope 

[3].  

Set of filter images aquired in short succession 

were coregistered to set a correspondance between 

pixels and surface elements. For each coregistered 

set of observations, ancillary data (e.g. correspond-

ing mappings of the illumation conditions) were 

computed using 3D shape model of the comet and 

the reconstructed trajectories of the spacecraft rela-

tive to the comet [4,5,6]. Prior to spectrophometric 

analyses, a Lommel-Seeliger disk correction was 

applied. 

 

Results: The OSIRIS instrument has notably 

contributed to investigate the properties of the 

nucleus and the coma (e.g. [7]). In particular, it has 

shown that the comet' surface was markedly dark 

(Ap, 650nm ~ 6.8\%), with a featureless red  spectrum 

(with a slope in between that of blue and moderatly 

red TNOs) [8], presenting only singular meter-

sized spots or patches where water-ice rich 

material was identified inbound to perihelion, yet 

only in a very limited amount, as corroborated by 

the spectrometer VIRTIS (e.g. [9,10,11]). 3 grand 

types of terrains were identified according to their 

spectral slopes in the 480-882 nm range and 

normalsed at 535 nm, and their morphology 

associated typically with either to organic-rich and 

dust-covered   (« red » terrains, S > 16 %/100nm) 

or water-ice rich terrains (« blue » surfaces, S < 

10 %/100nm).       

The flyby manoeuver of February 2015 took the 

spacecraft over the frontier between two different 

morphological regions and then allowed to map 

locally the surface with a resolution of 10 cm/pxl 

[12]. This area was particularly covered by fine 

dust deposits, and decimeter-sized spots brighter 

than the local average (Ap, 650nm up to 10%) were 

not associated with a water-ice rich composition 

but with a organic-rich material comprising 

refractory elements. This is in contratry to the area 

of the flyby manoeuver of April 2016 [13], which 

took place over the same lobe of the comet as the 

previous flyby, but at its opposite end of this area, 

several meter-sized spectrally blue bright patches 

were observed, most in proximity to underhangs 

and alcoves. Some of those surfaces were at least 3 

times as bright as their surroundings (Ap, 650nm up to 

24%). One such surface exhibited that behaviour 

for several weeks [14]. The survival of spectrally 

blue bright patches, before, around and after the 

passage at perihelion has been notably been 

investigated in [15,16]. In particular, the formation 

and ephemeral presence of frost was most 

particularly evident outbound from perihelion, as 

only then were frosts observed on numerous areas 

of the nucleus. We will summarise the findings of 

our studies and present our latest results for the 

area of the April 2016 flyby. 
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