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Table 1 Parameters’ prior distributions in the Hapke model and the parameters’

upper and lower limits

Parameter Prior distribution Lower bound Upper bound
w — 0.1 0.5
0 - 0.1 0.6
b Uniform 0.01 0.3
c — —-0.4 0.2
h — 0.01 0.15
By - 1.0 4.0

®2 (RIFRESEENIRRAZTEHETR
Table 2 Parameters’ prior distributions in the polarization model and the

parameters’ upper and lower limits

Parameter Prior distribution Lower bound Upper bound
Jo) Uniform 0.01 0.7
c1 Jeffreys 0.1 0.9
&) Uniform —-0.3 0.8
go Uniform 0.1 0.9
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Fig.1 The probability distributions of the parameters in the Hapke model
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Table 3 List of the parameters in the Hapke model

Parameter 68% Confidence interval Median 68% Confidence interval
Lower limit(16%) Upper limit(84%)
w 0.1866 0.1872 0.1878
0 0.3218 0.3250 0.3280
b 0.1302 0.1314 0.1328
c —0.4000 —0.3989 —0.3981
h 0.0559 0.0577 0.0594
By 2.3472 2.3684 2.3893

m (@)/mag
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Fig.2 The photometric phase curve of Mercury
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Fig.3 The probability distributions of the parameters in the polarization model
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Fig.4 The polarization phase curve of resolved Mercury
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Table 4 List of the parameters in the polarization model

Parameter 68% Confidence interval Median 68% Confidence interval
Lower limit(16%) Upper limit(84%)
Po 0.0824 0.0840 0.0856
c1 0.3968 0.4782 0.5599
c2 0.0686 0.1140 0.1605
g0 0.4340 0.4447 0.4563
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Fig.5 The polarization phase curve of unresloved Mercury. (a) The polarization phase curve with solar
magnitude of —26.75 mag; (b) The polarization phase curves with different solar magnitudes of —25.75

mag, —26.75 mag and —27.75 mag, corresponding the dot-dashed, solid and dotted lines, respectively.
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The Polarization Characteristics of Mercury-like
Exoplanets

SUN Jie"?2 QU Zhong-quan'  YAN Xiao-li'
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ABsTrRACT This paper aims at studying the polarization characteristics of Mercury-
like exoplanets via the polarization phase curve of the unresolved Mercury. We utilize the
Bayesian non-linear fitting method to get the photometric phase curve and the polariza-
tion phase curve of Mercury. From these two kinds of curves, we obtain the polarization



518 x X % # 53 &

phase curve of the unresolved Mercury. The results from the unresolved polarization phase
curve are as follows: first, in the visible light band the magnitude order of the polariza-
tion degree is 107'2; second, its maximum value in the case parallel to the scattering plane
is comparable to that in the case vertical to the scattering plane, and their correspond-
ing phase angles are changed evidently in comparison with the resolved Mercury case; third,
the polarization amplitudes decrease to zero when the phase angle becomes larger than 158°.
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