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Introduction: Asteroids with their diversities in
albedos, compositions, surface structure, geometry of
observations can be a very useful tool for checking and
improving theoretical models of light backscattering,
which is actively developed (e.g. [1,2]). In particular,
the dependence of opposition effect (OE) amplitude on
albedo is of a great importance. According to [3,4] the
coherent backscatter effect can be distinguished obser-
vationally from the shadow hiding effect since the OE
amplitude should decrease with increasing albedo for
shadow hiding while for coherent backscatter the OE
amplitude increase with increasing albedo.

Observational data: For analysis the magnitude-
phase dependencies of 33 asteroids were chosen which
have a good phase coverage with small scatter of ob-
servational data. Although the number of asteroids
under consideration has not changed considerably as
compared to previous anaysis [5], the quality of the
considered data set has essentially improved. More
than half of asteroids under consideration were ob-
served down to phase angle of 0.3 deg. To describe the
OE phenomena we avoid to use model dependent pa-
rameters. The OE amplitude was calculated in two
ways as a total increase in asteroid brightness at small
phase angles and as the relative increase compared to
the extrapolation of the linear part of magnitude phase
curve. An approximated function is used only to de-
termine asteroid magnitude at chosen phase angles

Results: Table summarized the mean vaues of op-
position effect parameters and their standard deviation
(in parentheses) calculated for different asteroid types.
It gives the number of asteroids of each type, mean
albedo, the OE amplitude measured at phase angle 0.3
deg. relatively to the extrapolation of the linear part of
phase curve, ratio of intensities 1(0.3)/I(5) - the abso-
lute increase in intensity of scattered light measured at
0.3 deg. to that a 5 deg., and the angle of OE begin-
ning - the angle at which non-linear increase in a mag-
nitude-phase dependence begins. The differencesin the
ratio of intensities 1(0.3)/1(5) determined by using dif-
ferent approximations (Hapke [2], Akimov [6],
Shevchenko [7]) are less than 3%. Nevertheless to
avoid any dependence on a kind of approximating
function used, average vaues of the OE amplitude are
given in the Table. The differences in magnitude-phase
dependences are clearly seen for the main asteroid
classes. The OE amplitude differs in both definition as
absolute and relative increasing in brightness.

Table: Mean values of opposition effect parameters for

different asteroid types
Type N Albedo OE Ratioof  Angle
ampli- intens-  of OE
tude ties begin-
(mag) 1(0.3)/I(5 ning

)

P 4 0.04 0.11 1.30 4.1
(0.01) (0.04) (0.03) (2.8)
C 6 0.07 0.16 134 4.2
(0.01) (0.05) (0.05) (2.3
M 6 0.15 0.34 144 6.8
(0.02) (0.04) (0.04) (1.1)
S 10 0.21 0.35 144 6.3
(0.04) (0.04) (0.04) (1.3)
E 4 0.51 0.23 1.28 34
(0.03) (0.03) (0.03) (1.2

Fig.1 shows dependence of the OE amplitude on

albedo of asteroids. It is clearly seen that the amplitude
of OE depends on asteroid abedo in a non-monaotonic
way. The amplitude of the OE decreases both for dark
and high abedo asteroids. The largest amplitude oc-
curs with moderate albedo asteroids (about 20% of
albedo). A non-monotonic dependence of the OE am-
plitude on albedo observed for asteroids is impossible
to explain within a single mechanism. A maximum for
moderate abedo asteroids may give an evidence of
almost equal contribution of coherent backscattering
and shadow hiding effects. The same conclusion was
made for the OE of the Moon [4]. Obvioudly, the con-
tribution of coherent backscatter dominates for the
high albedo E type asteroids. However, the coherent
backscattering mechanism may be also important for
low albedo asteroids since the darkest P type asteroids
show smaller OE amplitude as compared to other low
albedo abjects. The angle of OE beginning also varies
from type to type (see Table). The mean value of the
angle is about 5 deg increasing for M and S types and
decreasing for both high and low albedo asteroids. For
some of them the magnitude-phase dependence re-
mains linear down to 2-3 deg. (Fig.2). It is rather un-
expected result since previoudy it was considered that
the OE of asteroids begins at phase angles of 7-9
deg.[5].
Conclusions. The amplitude and width of OE depend
on asteroid abedo in a non-monotonic way with
maximum for the moderate albedo asteroids which is
impossible to explain neither by coherent backscatter
effect nor shadow hiding effect alone.

1374.pdf



Lunar and Planetary Science XXX 1374.pdf

ASTEROID OPPOSITION EFFECT: I. N. Belskayaand V. G. Shevchenko

1.60 T T T T 01T T T 1T 7—1 10 T T T 17T T T 1T 7—’
7 |
0 1.50 — _g’ 8— —
s | JfG | 5 | c ]
g / =
o 140 C )7 — g, 6 —
e 7 o PCXG - i E
m - LP 3 i w - g . 1
8 e O % s
T 130 §%g’ 2 _ 2 4 -
- %C | 5| c E
5 S
S 120 | <CE 2+ b _|
T F
4 | | L i

L L1l ‘ L I
110 L | ‘ Lol O
0.01 0.10 1.00 0.01 Log A 100
Log Albedo o9 0

Fig.1. Amplitude of the opposition effect calculated Fig.2. Angle of the opposition effect beginning ver-
as raio of intensities a 0.3 deg to that a 5 deg. of sus abedo for asteroids of various compositiona
phase angle versus abedo for asteroids of various ~— YPES
compositional types.
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