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History and Japanese Future Plan of
Martian Atmospheric Escape Study

1976 | Arrival of Vertical profile of upper atmosphere
Viking 1 & 2 landers | Pressure imbalance problem :
lonospheric plasma pressure
< Solar wind dynamic pressure

1989 | Arrival of Phobos 2 | lon escape in the nightside
1997 | Arrival of MGS Discovery of

localized crustal magnetic field
1998 | Launch of NOZOMI | Failed to orbit the s/c around Mars
2003 | Arrival of MEX Lots of plasma observations

But no magnetometer

2012 |Launch of EXCEED
2014 | Launch of MAVEN
2022 ? | Launch of MELOS

Atmospheric Escape Study




NOZOMI (Planet-B)
1998 ~

M Magnetic Field (MGF)
Energetic Electron (ESA)
Energetic lons (ISA)
Energetic lon Mass (IMI) Sweeden
High Energy Particles (EIS)
Thermal lon Analyzer (TPA) Canada
Electron Temperature (PET)

Plasma wave (LFA)

MASS UV spectra imager (UVS)
dry mass 255.9 kg EUV spectrometer (XUV)
. . HF sounder receiver (PWS)
(incl. sci. payloads 34 kg ) Visible Camera (MIC) (France)
fuel 279.5 kg Dust counter (MDC) Germany
Neutral Gas mass (NMS) USA
UsO(10-14) USA

Imaging of atmospheric escape by
EXCEED (2012-)

* Global imaging of atmospheric escape of Mars and Venus by
EUV spectrometer from the upstream to downstream at a glance




Mars Exploration with a Lander and Orbiters
(MELOS)

common question :

To answer the above question:
Need to fully understand the evolution of Martian atmosphere, the water,

and its climate. The atmosphere to solid-body interactions are significant
also.

Sub-groups in MELOS WG:

Atmospheric escape Two orbiters

Meteorology An orbiter

Gas exhaust from the Rover

surface

Interior Network observation by two or more
landers with seismometers and heat-flux
meters

Dust Sample and return

Geomorphology Airplane

Biological probe Pinpoint lander

Two or three targets will be selected and combined
into a project.
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Advantages by two-satellites observation

- Simultaneous observation of atmospheric escape by
— Imaging of the global structure
— Measurement of in-situ process

Orbit of Orbiter B

- Monitoring of the
upstream by the solar-
radiation and solar-wind
instruments

— Essential recognize of the
escaping process

Orbital plane of
Orbiter B

In-situ measure-

Global imaging
ments of

of “atmospheric ]

— Improvement of the Upstream ~ “3tMOS- L
estimation about the solarwind pheric escape”
monitor

escape-rate at the anci€
Mars

Orbit of Orbiter A
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Orbit plan . The orbit planes of ‘in-situ’ and ‘remote-
sensing’ observation orbiters are required to
be perpendicular to each.other

— Theinssi

Remote-sensing obs.s/c
300km x 8RM

in-situ obs. s/ [ESRSSSIAN L
300km x 7000km nominally ét"S-'F'b_‘je__te_vES_ Ok

<150km in the aero-breaking >
phase ‘0




Preliminary Plan of the Maneuver Sequence

s/c A aero-breaking
Apo-apsis 50Rm —-8Rm

IX—INO—4 2 X5

MOI 888.9m/s 50Rm x 300km, i=8.67deg
Orbiter Separation
Inclination Maneuver 150.9m/s 8.67deg~>102deg
Q Rotation ~220 days
Orbiter-B Aerobrake 16.8m/s 50RmM—>8Rm, at120km altitude
(walk-in/walk-out)
Orbiter-A Aerobrake 31.2m/s 50Rm->7,000km, at120km
(walk-in/walk-out) altitude

dQp | dog  dQy

ar ar ar =0.4142deg/day

..I.....éE.SgR.m..X..g,QQ:km__.(_.l6 hrs)

50Rm x 300km (216hrs)
i=8.67 deg

- Gt 360K 3. 9891 hrs)
x . i=102.0904 deg  x




Requirement to the launch year

» Observation at the high solar activity is important to
estimate the ancient atmospheric escape.

* The solar-maximum of about 2024 should be aimed.

Solar Cycle 24 Sunspot Number Prediction
Detta Through 31 Mar 97
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