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Scientific Objectives

e MSASI is “Mercury Sodium Atmosphere
Spectral Imager.”

e Spectral resolution of ~¥85,000 enables us to
observe distribution of Na exosphere on the
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Scientific Objectives (new)
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The orbit plane of Mercury is tilted against the
symmetry plane of Interplanetary dust.

e |s Solar Wind Sputtering
the dominant source process? =2 Various sources



Dawn-Dusk Asymmetry #1

Table 4. SODIUM DIURNAL VARIATION AT MERCURY
Mean low-latitude abundances, 10!° atoms em~?

Early Mid Mid Mid Late
Morning Morning Day Afternnon  Afterncon Hunten and Sprague, 1997

17.0 19 15 6.7 5.2

el Ground-based observation

T It is impossible to observe

Dawn and dusk side at the same time.
From statistics,

Sodium density on dawn side is

~3 times higher than that on dusk side
<Dawn-Dusk Asymmetry was observed
at transit.

Sodium adsorbs night side (Low temp)
—is released from dayside.

Schleicher et al., 2004

(or lon sputtering rate is higher at dawn side)



Dawn-Dusk Asymmetry-2
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ossibly, sodium in the surface
released and depleted in the morning.

ear perihelion,
otation against Sun is reversed
it the TAA of 25 degrees)

East-West asymmetry may be also
reversed??



Dawn-Dusk Asymmetry #3

0.4867AU 0.3075AU

o—ViOJ

On MMO orbit, we can observe dawn and
dusk side simultaneously near Perihelion

X tkm]

Sodium Exosphere can be observec
based (or Earth orbit) telescope.
However, dayside dawn-dusk side can be
observed

by ground-

are needed for observation
(inc. preparation time)
T Minimum requirement.




Mercury Radii

Scientific Objectives: Loss process (Sodium tail)

atoms/ecm?

Sodium Tall

6 8 10

. eteoroids
Mercury Radii * J

McClintock et al., 2008

force and solar radiation pressure. If its release velocity is low, it impacts to the
surface and if it is high enough, it gets photoionized by solar UV and picked up
by solar wind to the interplanetary space.




Scientific Objectives: Loss process (Solar Radiation Pressure)

atoms/ecm?

Black shows the result of ours. J, Avexp(—t/T)dt dv N
Na tail will be long at TAA of ~40. o [Fexp(—t/T)dt dt |




Mercury Sodium D2 Maps
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Observation of Dayside

What is source process?

Temporal variability

1 min -1 day
Sodium tail

— Solar radiation pressure

Dawn-Dusk assymmetry
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Cross-sectional Diagram
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MSASI-M (Main body of the instrument)

MSASI-D)
CMOS

Light entrance

MSASI-G)
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Fabry-Perot
interferometer Fringe

Light source: He-Ne laser
(Red)

/ Detector size




M=o [ 1-()" sin ] 2

Where: }\.9 =Wavelength at angle of incidence
\g =Wavelength at normal incidence
Ne = Refractive index of external medium;'
N* = Effective refractive index of the filtef
8 = Angle of incidence i

COS

L 0.65° g
197iozo 1074
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