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ABSTRACT
A basic strategy for observing a small Solar System object using radar is to measure
the distribution of echo power in time delay and Doppler frequency for a circularly
polarized transmitted wave, in the same and opposite senses of circular polarization.
The circular-polarization ratio (μC) is the ratio of the echo power in the same circularpolarization state to that in the opposite circular-polarization state relative to the
transmitted signal. The radar albedo (σ) is the integrated echo power in a specific
polarization state, that is, a measure of reflectivity of the target using radar. The
observed values are to some extent taxonomic-class dependent, varying from μC =
0.10 (G class) to μC = 0.83 (E class), and from σ = 0.06 (P class) to σ = 0.27 (M
class).
Earlier, we have computed μC as a function of the refractive index (m) and the size
parameter (x) of the material using the superposition T-matrix method for aggregates
of spheres (Virkki et al., JQSRT, in press, DOI:10.1016/j.jqsrt.2012.08.029). The
behavior of μC in backscattering comprises two sets of bands of maxima: the primary
band, following the extinction efficiency of a sphere with the same size parameter as
the monomers of the aggregate; and the secondary bands, a result of bi-sphere
resonances between the monomers. Of these two sets, the primary band has
substantial relevance for radar applications in planetary science. Our goal is to relate
the computed μC and σ for aggregates of spheres to the observational data of
asteroid regoliths measured using radar, so including both μC and σ is important.
While earlier we have concentrated mainly on μC, now we intend to concentrate on σ.

We use
u
the electric permittivitie
p
es measu
ured near microwave frequ
uencies
(approxximately at 450 MHzz) for vario
ous rock ty
ypes known to exist on the Mo
oon and
select from them
m the types that are also know
wn to exisst in astero
oids. We mix
m the
selecte
ed materials in termss of the refractive ind
dices of th
he spheress, using tru
uncated
power--law (r-3) size distribu
ution for 30
0 spheres (the numbe
er of spherres has little effect
to x). An
A example
e mix of th
hree minerrals include
es olivine peridotite
p
((dunite, m = 2.5 +
0.002i)), anorthossite (m = 2.6 + 0.0
002i), and an average value for basalts (e.g.,
amygdaloidal bassalt, m = 2.7
2 + 0.00
03i). This mix
m is com
mpared to tthe case of
o mere
anortho
osite in ord
der to see the effect of deviatio
on in the re
efractive in
ndices. Forr μC, we
obtain the curve
e that can be seen in Fig. 1. The results for thiss sample show
s
a
distincttive peak near x = 1 and little
e variation
n due to 5 % deviattions in re
efractive
indicess. Smaller refractive indices yiield lower and wider peak, off which ma
aximum
can be
e found at higher valu
ues of x. The
T corresponding σ is still work in progrress, as
obtaining it is lesss simple th
han obtainiing μC.

Figure 1. The circular-pol
c
larization ratio (μC) as a function of the effectiv
ve size
parame
eter of the spheres (x) and the
e size parameter of an
a equal-vo
olume sphe
ere (xV)
for an example aggregate
a
(solid line, see the te
ext), comp
pared to the
e case using only
anortho
osite (dash
hed line).

