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The Space Department of IPGP has started to develop seismometers for
the Mars 96 Russian mission.

Since 1994, we have started to design a new seismometer for future
Martian exploration programs. A VBB 3 axis mock-up was realized
and tested in 1997. This instrument proposed an interesting concept
with a very low mass, a low volume, a low power consumption and it
reached performances close to ref terrestrial sei weter like
STS-2.

In the framework of the Netlander mission which will install 4 landers on
Mars in 2007, we started to up-grade the VBB seismometer to fit its
performances to the objectives of the first seismic network planned to
be installed on Mars.

Objective 1 : Low Noise / High Sensitivity

+  Mechanics :

~ High mechanical amplification : (>3.107 %)
Tilted Inverted Pendulum technology (high amplification / low mass),

~ Very Low Brownian Noise : (<1010 m/s%Hz'?)
High Quality Factor (damping reduction on assemblying, spring...),

+ Electronics :

— High Sensitivit 2 (106 V/m)
Dedicated differential capacitance sensors (tidal & scismic outputs),

~ Mixed analog / digital feedback : (> 140 dB)
Provides stability / adjustment required.

Objective 2 : Low Sensitivity to Environment

+ Temperature :
— Low thermal drift: (<1 pm/K)
Specific materials and treatments for spring.
Thermo-mechanical finite element model (NASTRAN).
— Passive protection :
Lander used as a thermal shield + Efficient Thermal Insulation.
— Active correction :

Decorrelation with T measurement (uK).

+  Pressure :

~ Passive protection : .
Lander used as a windshield + evacuated rigid structure.

— Active correction :
Decorrelation with P measurement (ubar).

Block diagram
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