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Introduction: Unlike other missions [1], one of the goals of the MELOS1 mission is to find life directly on Mars. To fulfill this purpose, observation of potentially existing cell images will be performed using a
microscope. To distinguish 1 micro-m sized cells from sand particles, fluorescent dyes are planned to be used together with an excellent fluorescent microscope. Use of different types of dyes that can stain
nucleic acid, cell membrane, or protein-like molecules will be used. Detection of a wide variety of organic compounds would be able using the same method. To operate unmanned microscopic observation
on Mars, one bottleneck would be the handling of dye solution. Concerning the temperature and pressure on Mars, choice of dye solvent and the way of its supply to the collected sample sand should be
carefully performed. Here we report the method of dye solution supply onto the sampled sands. Effect of material property (wettability) on solution dropping will also be reported.

Mars
Temperature
at the equator in the summer : 20°C
at the poles : -153°C
In the mid-latitudes (average) -60 ~ 0°C

The average air pressure
7.5 millibars = 750 Pa
(can vary by as much as 50%)
[http://quest.nasa.gov/aero/planetary/mars.nt
ml]

Fig. 1 Sampler

Fig. 2. Microscope housing. Field lens is designed to move
vertically to find a focal point. Dichroic mirrors are used to have
fluorescent images.
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Fig. 3. Relative pressure of glycerol solution. Curve Sampling Sealing Measurement

fitting was performed using published data [*].
Approximation function of 'y =-0.0001x"+0.0032x +0.87

1.01x10°Pa
rozen

was used, where y = (relative vapor pressure), X =
(glycerol concentration in weight per volume).
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Fig. 5. An example of dye solution handling procesure.Sampling procedure
will be followed by sealing and measurement. Dye solution addition
(dropping) onto the sample will be performed after sunrise
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Fig. 4. Schematic phase diagrams of H20 and 30% d
glycerol solution.Possible phase boundary for the 30%

glycerol solution were drawn in red. —> €
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Pressure difference between Al foil
(Sza)mCErIZv(i:tl:/Vs:mtT\/laa?: (cz(lg;e ?%n;?c'?heer' Fig.9. Experimental setup. A hole was made at the center of an Al foil that covered the
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one on Earth). bottom. 100 micro L of 30% glycerol solution was added at a time. The addition was

A L\ repeated, and solution level when dropping occured was defined as "threshold of

Fig. 8. Wettability of Al foil with boehmite-treatment solution height"
(left) and the one without (right).
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Fig. 10 Effect of metal foil surface treatment on
the relationship between the hole size and solution height.
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