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Undiscovered cosmic dust within

the orbit of Mercury
Why are we going to find it?

¥ Cosmic dust environment near Mercury is little-known. ]
It object is in-situ measurement of dust environmen
in the around orbit of Mercury. )

We have only few data of Mercury orbit with Helios spacecraft

If we obbserve the dust environment in the vicinity of Mercury, We may turn
out fo be ...

B Mercury has a ring.

B A part of Mercury's atmosphere is generated via dust impact.
(To what extent the impact participates in producing mechanisms of
Mercury's atmosphere.)

B In-site measurement reveals valuable information about the space
weathering on the surface of Mercury.

B etc..



Mercury Dust Monitor
What is MDM?

*  The Mercury Dust Monitor (MDM) to be onboard the BepiColombo
Mercury Magnetospheric Orbiter (MMO).
A matrix of cosmic dust impact sensors comprised piezoelectric
sensors made of lead zirconate titanate (PZT) ceramics.
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Mercury Dust Monitor

The principle of PZT element.
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The sensors generate electric signals by a compression
a strain and tensile strain.




Mercury Dust Monitor
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Experimental conditions

We performed experiments HIT and
MPI-K under the following conditions

® PZT element with the refractor.
® Projectile : Fe and Ag
® Speed ranging : 1 to 6 km/s.
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White paint
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Material
Thickness

Density
Elastic modulus :

: polyimid resin
: ~ 150 tm
: 1.3*103 kg/m3

2.68*10° Pa

PZT

\_

Thickness
Density

2 mm
: 7.8*%102 kg/m3

longitudinal wave : about 5 km/s
transverse wave : about 3 km/s
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propagation velocity basic concept
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u, P+ PxC U P+ P0, Transmission : 0.64
u: particle velocity
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Reflection :0.34
Transmission : 0.64

Amplitude of PZT without white paint  Amplitude of PZT with white paint

Condition Condition
particle velocity : v km/s particle velocity : v km/s
particle mass Hialalale particle mass  :*** kg
Amplitude Amplitude
X mV Y mV

Transmission of experiments
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