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Introduction

* Purpose of study
— Define science requirements for Mars in situ
sample preparation systems
— Determine PROs and CONs of a common (facility)
vs. distributed (PI-provided) system
— Assess required technology development.

* Scope
— Mars Landers: 2009 (MSL) through 2020
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Analysis of Sample Preparation Systems

 In order to decide between common and distributed
sample preparation, we need comparative analysis
 This study describes the characteristics and

constraints of a common system

— Essential subsystems, flow logic, engineering constraints
— Mass estimate

— Technology development program needed

» Separate systems hard to document, since they are
100% dependent on PI selection, and their
strategies.
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General Common SPAD System Relationships

Interface Interface
Sample Sample Prep and |Advanced
Acquisition| Distribution System | Sample
System Sample Storage | | Analysis
Primary Sample i~ System
Analysis D Hage
(overlap) celsion (overlap)
Sample Preparation Subsystems Disposal
\ Examples:
* crush * split * sieve Cleaning

* surface e« precision load s sizing

SAMPLE MOVEMENT
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Roadmap of Shared SPAD Science Priorities

(listed in approximate priority order)

First Decade Needs Second Decade Needs

« Coarse Crushing * Selective

« Splitting (of Subsampling
crushed material) * Advanced surfacing

 Purging between « Sample
samples preservation

* Temporary sample * Breaking, cutting of
storage uncrushed rocks

» Sieving * Fine crushing

e Environment control * Precision loading

Sometime Later: Thin section, Mars H,O filtration
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Common System: Mass vs. Performance
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Common SPAD Technology Development
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Prep Functionality: Common or Distributed?

PRO CON NEUTRAL/
* Synergy between |+ Time driven by UNKNOWN
< | instruments slowest
g « Triage decision Instrument  Lower mass,
= |* Optimize analysis power
o sequence » Enhance
O . More prep accuracy,
capabilities detection llm{ts
,_,QJ * Prepare samples |* No synergy * Sample quality
~ EXACTLY as between * High throughput
8 needed instruments * Adds complexity
T * Diffficult for Pls, e Cost
7 complex t optimization
a managemen

Conclusion: This analysis is VERY dependent on the
number of instruments which share the prep system.w
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Long-Term Considerations

What can we do in the in-situ program to 20207

« Given a reasonable technology program:

—  We can develop substantial robotic sample preparation
capability for missions in the next two decades.

—  However, some MEPAG measurements are dependent on
sample preparation capability that exceeds reasonable
expectations of the robotic program |

« Given landed missions of the size of MSL:

—  SPAD functionality will be limited by the mass fraction
that can be allocated to it.

o Increasing complexity in sample preparation will limit in-
situ sample science. |
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What Next?

The decision on whether to use common or
distributed sample preparation on MSL needs to

be incorporated into the AO strategy.

— COMMUNITY INPUT NEEDED ON THIS
DECISION!

— PIs need to know this in order to respond properly
to the AO.
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Acquire Example: MSL(A) Ref. Payload
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Primary
Analysis
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Example: MSL(A) Ref. Payload

Note: By-pass needed for fast analysis of regolith
Advanced Analysis System

Instruments designed to look at:
all rocks Sed. Rocks, Regolith Regolith only

|
XRF ~ MOD TOFMS MOI
(200 mg) (1-4g) (20 mg?) (19)

i )

B P! Instruments Decisions

Facility Processing X Routing
—>» Sample flow




Benefits to Future Missions

Longer Term Technology Development

Higher

Med

Lower
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Surfacing

 Splitting/cleaving
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e Autonomous control

» Sample Selection and
Management

* Selective Subsampling

e Cross Contamination
Control

* Fine Crushing

Precision Loading and

» Sample Preservation

: : (incl. Environmental
Manipulation Controls)
Lower Medium Higher

LEAD TIME REQUIRED
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