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Earthshine: looking for life signature in Earth-like exoplanets
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The Moon: Giant Impact Hypothesis and composition

David J. Stevenson, Nature 451, 261-265 (2008).

Apollo 17 sample JSC-1A lunar Mars analog
70051 simulant basalt

SiO3 42.2 45.7 43.9
Al2O3 15.7 16.2 8.4
CaO 11.5 10.0 6.3
MgO 10.3 8.7 7.0
FeO 12.4 - -
Fe2O3 - 12.4 20.7
Na2O 0.2 3.2 2.1
K2O 0.1 0.8 0.7
TiO2 5.1 1.9 0.8
P2O5 - 0.7 1.0
MnO 0.2 0.2 0.4
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JSC-1A lunar regolith simulant

Mare regolith simulant (low-Ti).

Composition: basaltic ashes. No
chemical treatment performed.

Physical treatment: milling and
sieving to reproduce size
distribution.

Refractive index (in the visible):
1.65+0.003i (Goguen et al.
(2010)).

Size distribution: reff =17.68µm,
veff =1.59
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JSC-1A: SEM images

Jesús Escobar-Cerezo (IAA) CPESS4 8-10 June 2015 5 / 14



Measurements theory and methodology
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Cosmic Dust Laboratory (CoDuLab)

Cosmic Dust Laboratoy (CoDULab) at IAA.
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Results
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Results: Degree of linear polarization comparison with previous works
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Pmax αmax Pmin αmin Inversion angle

µm Lyot 6.5-9 % 100o 1.3 % 10o 22o

Kvaratskhelia 18 % 104o 1 % 10o 22o

Our measurements 16.5 % 90o 1 % 10o 22o

Lyot (1929).

Kvaratskhelia et al. (1988) (430nm).
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Results: Degree of linear polarization for lunar and martian dust simulant
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Liu et al.(2015).

x =
2πr

λ

Size parameter formula
n=1.5+0.001i

LunarJSC Martian analog

Refraction index(visible range) 1.65+0.003i 1.52+0.00092i
Size distribution(Mie) reff =17.68µm ; veff =1.59 reff =6.9µm ; veff =7
Effective size parameter(488nm) 227 88
Effective size parameter(520nm) 213 83
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Results: Degree of linear polarization for lunar and martian dust simulant
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LunarJSC Martian analog

Refraction index(visible range) 1.65+0.003i 1.52+0.00092i
Size distribution(Mie) reff =17.68µm ; veff =1.59 reff =6.9µm ; veff =7
Effective size parameter(488nm) 227 88
Effective size parameter(520nm) 213 83
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Results: Degree of linear polarization for lunar and martian dust simulant

�
���

0 45 90 135 180

Phase angle (degrees)

−5

0

5

10

15

20

%
L

in
e

a
r

P
o

la
ri

z
a

ti
o

n

520 nm

Lunar520nm

Martian520nm
�
���

�
�
���

Zubko et al.(2005)
LunarJSC Martian analog

Refraction index(visible range) 1.65+0.003i 1.52+0.00092i
Size distribution(Mie) reff =17.68µm ; veff =1.59 reff =6.9µm ; veff =7
Effective size parameter(488nm) 227 88
Effective size parameter(520nm) 213 83
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Future work

Measurements for 633nm.

Calculations with irregular particles.

Measurements with high-Ti sample to fully characterize Moon surface.
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