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Introduction: The first study of the polarimetric 

properties of transneptunian objects (TNOs) brought 
along a number of interesting results [1-4]. In particu-
lar, two distinct polarization phase curve behaviors 
were found for TNOs [4]. The objects with diameters 
smaller than 1000 km exhibit negative linear polariza-
tion that rapidly increases (in the absolute sense) with 
the phase angle, reaching about -1% at the phase angle 
as small as 1º. The largest TNOs exhibit shallow nega-
tive linear polarization which does not noticeably 
change across the phase-angle range of the observa-
tions. The different types of polarimetric behavior have 
been suggested to be related to the surface geometric 
albedo and the capability of the objects to retain vola-
tiles [4]. We present new results of polarimetric obser-
vations of two TNOs and compare them to the pre-
viously available polarimetric data of TNOs. We 
search for a correlation between the polarimetric beha-
viour and the surface albedo by using highly improved 
data on the diameters and albedos obtained with the 
surveys aboard the Herschel Space Observatory and 
with stellar occultations by TNOs.     

Results:  We report results of the first polarimetric 
observations of (90482) Orcus and (136472) Make-
make. With a diameter of ~850 km [5], Orcus is the 
largest known plutino after Pluto. Orcus has a water- 
ice-rich surface with a geometric albedo about 0.3 [5]. 
Makemake is a dwarf planet with a diameter of ~1400 
km and albedo of ~0.8 [5], having a methane-ice-rich 
surface. The observations of Makemake and Orcus 
have been carried out in April - May 2011 at the ESO 
VLT. The linear polarization of their surfaces has been 
measured in the Bessell R filter with the FORS2 in-
strument operated in service mode. We find noticeable 
differences in the values of polarization degree for 
these two objects. 

(90482) Orcus. The linear polarization degree has 
been measured at the single phase angle of 1.1º. The 
measured value is about -1% which is in very good 
agreement with the data available for other TNOs 
smaller than 1000 km in diameter.  

(136472) Makemake. We have measured a small 
negative polarization, about -0.3%, in the phase-angle 
range of 0.6º-1.1º. Within the accuracy of our mea-
surements (0.05-0.1%), the observed polarization is 

practically constant across the phase-angle range cov-
ered. The phase-curve behavior of Makemake is simi-
lar to that of Eris and Pluto. The linear polarization 
measured for Makemake is closer to that for Eris than 
that for Pluto when we consider the values obtained at 
the same phase angles. 

Our new observations have increased the number of 
TNOs and Centaurs for which polarimetric measure-
ments were carried out to 14. The sample includes all 
dwarf planets, 3 Centaurs, 3 resonant, and 2 classical 
objects.  Physical properties of  these bodies have been 
recently studied with other techniques, in particular, 
within the Herschel Space Observatory survey. We 
analyze the polarimetric data together with other avail-
able data on each object in order (1) to better charac-
terize the surface properties of individual objects, and 
(2) to search for relationships between polarization 
parameters and other physical and orbital characteris-
tics of TNOs.  

Conclusions:  We present results of the first pola-
rimetric observations for (90482) Orcus and (136472) 
Makemake at the ESO VLT. They confirm the earlier 
detection of different polarimetric behavior for the 
largest TNOs and those smaller than 1000 km in di-
ameter. The analysis of the available polarimetric data 
on 14 TNOs and Centaurs together with data obtained 
by other techniques allows for a better characterization 
of their surface properties. We discuss possible rela-
tionships between polarization parameters and other 
physical and orbital characteristics of TNOs.  
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