urrent Status of
Mars Scouts

Steve Matousek

2002 THEE Acrospace Conterence
Bio Sy Montang
Nbech BF 2002

The word described here was pertormed ar the fet Fropulsion Laborators - Calitornne Ineaete of Technelogy

pnder contrict with the Natienad Acronantec < and Space Vdmamaeoiion
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Outline

hy Mars Scouts?
hat are Mars Scouts?

/hen is a Scout likely to launch?
»Summary of Concepts to Date

»Concepts Currently Studied

» Mars Infrastructure and Scouts
» Scout Technologies
» Future Work
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Mars Mission Timeline

cronyy BT

&

Poteooan Kol

ton-orbit:

veioas b efesat

Orbiters

[N B TR D

Reagle 2
MER Nethander

Competed Scout Micion

z
';:12
—
L L
= £
S 2
3
e

Smart Lander, MSR and Other Technologies
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What are Mars Scouts?

Pl-led missions:

Orbital

Platforms

March 11, Matouseh




NASA . .
- When is a Scout Going to Launch?

FY2002 | FY2003 | FY2004 |
Mars Scout | 1 |
07 Phase

FY 2005 | FY2006 | FY 2007

Pre-AO studics
CBD notice

Dratt AO released
Final AO released 5 ,
Step | proposals Step band 2 duration based on
Phase A (Step 2) recent Discoverny eypenience
Phase B | R0
TRL6 tch nsert |
Phase C/D (max) (/30

1

Schedule reserve |
Launch Period x,/lb I

Dol 3l 4|15t o 4| 15t pna|3ra|ath | 15t 3ral| 4t 15t rd|3rd 4t pocarafat

March 11,2002 Matousek 6




Nﬁisﬁ
» En
» Sel
» Sel

May ‘01 Scout Workshop

courage Community Cross-Fertilization
ect 6-10 Concepts for Further Study
ected Concepts Help Scope “02 AO

4

Possible Science

v'Needed Technology
v'Cost/Schedule/Risk

r43

Concepts Submitted. 10 Selected

» Selected Concepts DO NOT Prejudice AO

March T 2002 Matousek



NAzA
~ Summary of Submitted Concepts

Ncience
Instrument
S5
L Balloon
Mavhe Use '01 115
lander
N 10

Combo of Xir(“:j,aft
Platforms? 137
94

Subsurface
access?
3%

Rover (mobility)
7%
Lander
Sample Return 24%

=l 474
S0

Orbiter
13%

NMuarch 1L 2002 Nitousch




Concepts Currently Studied

Science
Maybe Use Instrument
‘01 lander -, 0% Balloon

o/ ' ]
Combo of 13% Aircraft

Platforms?-.
6%
Subsurface
access? -,
6%

Rover .
(mobility)-
6%

; Ten Concepts
- Orbiter Selected for Study
25%

Sample Return
6%
(~ 150K each)

March 11, 2002 Matousek




NV

Ten Selected Scout Studies

Area

Study Title

Pl rinctitution) |

I.anders/Rovers

The Ureyv Macaon

The NATADES

Artenmis

e i o et e e e 2o e e

Cryoscout

Carsev (1P

\4

PASCAL

Huberle tARCH

| Muluple pebe onatt bainders 1o the north and

Short Description

Fomder/Ron e tow aoe dating

[ ow frequency clecnomuaenetic sonnding

o croundu ey

wouth poles.

North Polar probe melts o ice

Crlobal meteorotogy netaork

Orbiters

Mars SAR

Campbell

Clohd imavine radw Domoorhin

Murs
Obs

Atm Const

Kuarvmeaks o8 2y

Mars Env Obs

Fanssen oJPLD

SIS T

Radio sounding ~f Mars atmosphere from

multiple orbiters,

Orbital observation of Mare atmosphere,

Aerial

Kitty Hawk

Calvin (1U'NR)

Multiple ghiders observing Valles Marieris.

Sample Return

SampleCollection
for Investigation
of Mars

March 17,2002

fechim (ASTD

Hich altitude Martian dust collection and
return to Farth via Mars atmospheric flyby,

Matousek




" General Scout Technologies

» Lightweight Propulsion Components
v Tanks
v Filters. Regulators. Valves
v Thrusters (Low Min Impulse Bit [mN])
» Lightweight telecomm components
v Antennas
v Transmitters
v’ Receivers

» Minimum mass structures

» Low mass, low power. small volume
instruments

Moarch 11,2002 Matouschk




Scout Orbiter Technologies

3

» Minimum mass Electra

» High capacity. low mass. on-board storage (mass
memory)

» Low mass Mars-Earth antennas (deployable?)

» High power. low mass Mars-Earth transmitter

» Cross-link (receive only?) capabihity

b
L4

Driver for orbiters is always data to Earth capability!

March T1. 2002 Matousek




Scout Near-Surface /
Surface Technologies

» Small. robust Entry/Descent systems
(delivered surface payload varies from 5 - 150 kg)

» Precise control of entry corridor camitar o MSI)
~ Entry/Descent Critical Event Comm

» Accurate delivery to atm intertace (opnav,
adv radio nav techniques)

» Autonomy --> ability to carry out mission
with minimal ground interaction as time 18
short for small missions

NMarch 11, 2002




e Near-Surface (airplane, balloon)
Technologies

» Guidance and Navigation ¢small lightweight sun
sensors. horizon <ensors. terram recooniion)

» Extremely lightweight telecomm total payload may be

£

only a few kg per probe. including instruments)
v Antennas

v Transmitters/Receners

» High efficiency. light weight <olar cells

» Adv structures (thin materials for balloon. light
weight airfoil shapes. deployment mechanisms)

March 11,2002 Matousck




Surface Technologies

» Low temperature, long life. low mass (low
power?) power sources (solar. batterv. RHU. RPS)

» Precision landing, hazard tolerance thazurd

’

avoidance?) similar to MSI . but for <eory much smaller probes

(5 - 150 kg payload)
Mobility (meters to kilometers)
:)epl()yment Iﬂﬁﬁhdﬂlgln\ o ohec s B and on o sortacd)

Low mass (~0.1 kg?). lonohfe (years’) low
power (mW - W) power systems enabling for

network mission

March 112002 Matousek



Future Work

»Get AO out so schedule can proceed!!!

» Finish Analyzing Results of Studies

»Begin Preparation for Competed Scout

Technologies tor post-2007 Scouts
»Get 2007 Mission Selected for Flight

Mars Scouts are an Exciting
Addition to the Mars Program!

March T1.2002






