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Palmer Quest mission goals
« Determine the presence of amino acids, nutrients, and geochemical heterogeneity in the ice sheet. s E0%. et

e Quantify and characterize the provenance of the amino acids in Mars’ ice.

« Assess the stratification of outcropped units for indications of habitable zones.

« Determine the accumulation of ice, particulate matter, and amino acids in Mars ice caps over the
present epoch.

+Period of Reactor Startup is critical as a result of radiation dose to surroundings and lander avionics
+A detailed startup scenario has been devised that would have the reactor started at low power and the
cryobot fully submerged within 26 hours of first insertion of reactivity
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Cryobot Science Goals and Measurements FRAM Rover Science Goals and Measurements Surface Station Science
1. Characterize the biologic potential of the Basel layer. 1. Characterize the Basal Unit (BU) Goals and Measurements
1. Identify and quantify organic material at the Basel layer, including 1. Determine the characteristics of the Basal Unit including the mineralogy, 1. Associate the internal properties of the PLD with mass
2 st eventy st b forssining of e chemisry. and ce omponert nvertory accumulation ot the surface
3. Identify nutrients available for life at the boundary layer. 2. Characterize the transition between the PLDand BU 1. Betermine raes of accumulation of accumulation/ablation of CO;
4. Image any pm;[m microorganisms present in the melt water around the 3. Identify the sedimentary structures and nature of material derived from the BU 2 Eé‘m‘m annual net CO,, H,0 and Dust accumulation/ablation
stationary cryobot. 2. Characterize the stratigraphy of the Polar Layer Deposits (PLD) y ine fi et
2. Characterize the chemical composition of the Martian northern polar N Jat 9raphy « oo and di ver Deposits (PLD) 3 Fe'e"“'”e""e'sc"'e strueture and morphology of seasonal frost
cap during descent 1 Deter‘mlned the rel a‘lIVS PTDFDOR!UI'\S of ice and dust layer
1. Identify and quantify organic material, including determination of amino acid 2. Identify the layers size distributions, 4. Relate fine-scale morphology and structure to current polar
chirality 3. Investigate the PLD formation
2. Measure inorganic material present in the ice L dentity elat tions of ices and dust
3. Measure isotopic ratio of H/D, C12/C13, and O16/018 of material through the - \dentify relative proportions of ices and dusts
cryobot descent 2. Determine ice characteristics and grain sizes with depth
3. Characterize the properties of solid material in the ice sheet. 3. Characterize pole-face and equatorial facing troughs
1. Determine chemical and mineralogical composition of particulate matter present 4. Identify PLD modification mechanisms _ Acknowledgement _
in ice sheet 1. Image the marphology and sructure of the surface expression of different layers The research described here was carried out at the Jet Propulsion
2. Continually image ice sheet to determine past impacts/volcanism through iforni i
SaCUine tayers of the stratigraphy Laboratory, California Institute of Technology.

2. Measure H,0 vapor pressure with Altitude



