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POLARIMETRY OF ASTEROIDS: PHASE ANGLE  

DEPENDENCE OF POLARIZATION DEGREE 
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The term of negative polarization is used to indicate that the direction of 

polarization is opposite to that which is normally expected for reflected 

light, i.e. that the electric vector maximum lies in the plane of scattering.  



POLARIMETRY OF ASTEROIDS: PARAMETERS 

Typical values: 

Polarization minimum Pmin = 0.3-2.1%  

Phase angle of minimum min = 5 - 12°  

Inversion angle inv = 17 – 23 (14 – 28)° 

Polarization slope   h = 0.04 - 0.35%/deg 

Polarization maximum Pmax = 3-10 % 

Phase angle of maximum max = 90 - 110° 

Pr(α) depends on the physical properties of the topmost surface 

layer (complex refractive index, porosity, roughness, particle size, 

heterogeneity) 
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POLARIMETRY OF ASTEROIDS: ALBEDO DEPENDENCE 

• Asteroids of similar surface albedos are characterized by very 

similar polarization phase curve behaviours 
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POLARIMETRIC  METHOD  OF  ALBEDO  DETERMINATION 

Zellner et al. 1977  

log (p) = C1 log (Pmax) + C2 

log (p) = C3 log (h) + C4  

log (p) = C5 log (Pmin) + C6 

σp 

Cellino et al. 2012  



POLARIMETRY OF NEAR-EARTH ASTEROIDS  

Even a single measurement of polarization at phase angle α>40° 

can be sufficient to obtain an overall albedo estimation and 

discriminate between low, moderate and high albedo asteroids. 
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POLARIMETRY OF ASTEROIDS: 

AVAILABLE DATA AND TELESCOPES 

• ~450 asteroids 

• ~150 polarimetric albedos  

• ~80 asteroids with measured Pmin & αinv 

•~15 asteroids observed at α>40°  



SUMMARY 

• Polarimetric observations can provide complementary 

data to derive physical properties of asteroids discovered 

by GAIA. 

 

• NEAs are the best targets for follow-up polarimetry. 

Observations at the phase angles α>40° will give a 

prompt assessment of an asteroid’s geometric albedo. 

 

• Guaranteed telescope time is needed  

 ~1-2 nights per month at 2-m class telescopes  

 ~1-2 hours per month at 8-m class telescopes (FORS/VLT) 

 


