Current status of Life Detection Microscope (LDM)
for Mars surface exprolation
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REH IR (the Mars Global Surveyor mission)

H,O 74 X (the Mars Odyssey and the Phoenix mission)

IKFNBRERIE EDsO2 ) Ak (the Mars Express mission)

HEFEE EFREKEE (the Mars Exploration Rover Opportunity)
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Fig2. SAM(Sample analysis on Mars) on MSL: Curiosity
D. W. Ming et al. 2013 science.1245267 Science express Dec.19
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Survivability of terrestrial life on Mars
Factor Limit for terrestrial life Mars
Gravity ~ 0 to unknown higher g 0.376 g
Temperature Active from -20°C to 122°C  -87°C to -5°C or 20°C?
Pressure Growth lowest: 0.6 kPa Atmosphere 0.6 kPa
Survivable highest: 1.6 Gpa (ca. 6/1000 of Earth)
Salinity (NaCl%) 0 to >30% (saturation) Evaporates
Water activity ~ 0.6 (bio-activity) Liquid water?
(Desiccation) ~ 0 (survival) ~0
lonizing radiation 1440 Gy 150 mGy year’
pH -0.06 to 12.5 7.7£0.5
Redox potential Limits undefined Highly oxidizing
UV radiation ~ 5000 J m=2 ~20J m2s"
UV can be shielded by thin layer of soll
Hyperchloride can be used for energy source.
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Detectable Bio signatures
. . Target
Characteristics . Fluorescent probes
bio signatures
. . . . SYBR Green | and Il, SYBR Gold,
Genetic Information Nucleic acids Acridine orange, DAPI, etc.
Metabolism Enzyme-like CFDA, CFDA-AM, SFDA, etc.
catalysts
Discrimination of self from |\, 1 ones ANS, FM1-43, FM4-64, etc.

non-self

Organic compounds including
pre-biotic materials

Amino groups

Fluorescamine, etc.

Antarcticice Alpine soil
stained by SYBR Gold stained by CFDA-AM

Antarctic soil

stained by FM4-
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