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VIS5I0N OBJECLIVES ™

‘Characterize environmental threats to human exploration

—

B

MEPAG |V Goals —1 ' 1— “Safe On Mars” Document

) J\/J]:ﬁ;‘ Willfhelpr us to understand:
=Nieliadiation environment produced by GCR (Galactic

. _b_smic Radiation) and SPE (Solar Particle Events) and their
B interaction with surface particles

=2 —

&= =~ — The chemical toxicity of the regolith

' — The chemical, physical and mechanical characteristics of the

~ dust and regolith (including distribution and composition of
minerals, rocks, and soils)

— The Martian climate and atmosphere
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Science Measurement Objectives




VISSIoNT Design

> Iwo parate MisSions
BEMPHASIS: Exploration to Mars for

reparatlon of Human Arrival with Science
done In Situ

= SPHERE: Scientific Preparation for Human
Exploration and Return to Earth




— ;EInCh
SNnstrumentation
= Shructures

= FDIL; Entry, Descent and Landing

e e
= Power
A, —

am—

= — GN&C: Guidance, Navigation and Control
= CR&DH: Computing and Data Handling
— [Jelecom
— Propulsion
— Thermal
— Costing
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pSphere Mission Ovenview

J T; identicall tumbleweed=lIke devices
SalinehediiniOct. 2011 fromia single: Delta 11
SENIRENRSHUMERS conaUCH rFEmMoLe & In-Situ
MEASUTEMENTS
SENUImblEweed traverse capacity up to 100s of km

SRATTHVE N Aug. 2012 at three distinct sites within
/= 80P atitude, mean MOLA or below

e EDIL reminiscent of Beagle 2
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== 8| Operational life: 1 year S e T —
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~— — e Cost: < $500 Million
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SPIasIS MissionrOverview

peiree identical Lanaers;. @ Class A-Bi Mission
= EREIID o 210 m—y e Tiechnology
= ldentical Instrument Cutoff

B payloads
B individual Carriers & EDL e $850 M - $1 B
B Tihree Launch Vehicle ($ 2004)
' Adaptors (LVAs)
= Jihree sites
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ElREN and Trajectory. Ovemviews

SN inCh:
NP VAL LR cHNIRAEWROEHSHENeVA20, 2011
SNoninal Launchi Date: October 31, 2011
SN Eniedy Space Center
= DIA ~ 22.9°

= == vpe Il Yirajectory Direct to Mars
_:,;— C; = 9.5 km?/s?
= — V_(arrival) = 2.8 km/s

® Arrival:

— Spacecraft 1: Aug 17
— Spacecraft 2: Aug 31
— Spacecraft 3: Aug 24




[FaURcANCOniiguration
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C ISErConfiguration s

Internal Payload

Heat Shield
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SIIISE Configuration s

Solar Panel Antennas

l Sun Sensor Suite

Star Tracker (1 of 2)




ACS Cruise Configuration

S —

Smart Vehicle

Y
‘/ Configuration does not change for
3 TCM burns

X
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Cruise Separation




Cruise Separation




Cruise Separation




Cruise Separation




Cruise Separation




Cruise Separation




nSstruments

Technology

IViass

quantity:| (Type: o (kg)Power (W) Volume (em)  TRL

2 BallC1-633 2.50 9.00 13.5DIA x 14.2 7.00
8.001 | Adcole 0.04 0.02 4.23x4.23x5.51 7.00
2:00" & Honeywell MIMU 4.70 32.00 7203 cm”3 7.00
1,00 | HGS550 4.5 35 | 8.89 x16 x 22 7

total/craft 19.22
overall total 57.66

3_ = _Upcomlng Technology

e

Instrument guantity = Type Mass (kg) Power(W) Volume (cm)

Star Tracker 2 JPL APS 0.042 " 4.23 x 4.23 x 5.51

Sun Sensor 8  JPL Micro 0.008 . 1.7x1.2x 4

IMU 2  HG1940 0.50 . 32.77 cc

Radar Altimeter . HG9550 4.5 8.89 x16 x 22
total/craft 5.65

overall total 16.94
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S
SVPHASIS |-ander Configuration
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2 By m|55|on studles WEre presented to
JHL management

o [ ch mission study was documented in a

0 Cost analysis was performed by Team-X
for both missions

e Both missions are now being considered
for flight




