Source of Acquisition
NASA Johnson Space Center
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» Moon (follow on) = =
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* Mars
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Development of |

Core Capabilities*
» Advanced Systems |
* Advanced Technologies

Operational Experience

» Autonomous Deep Space Operations

e Planetary Surface Operations

* Mars Analog at Lunar Pole
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Lunar
3 éi& Transfer
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SEP 1
i Landers
SEP Vehicle
SEP 2
Piloted Systems
- SEP Vehicle

Total Mass

203 mt
99 mt

1 88 mt
99 mt
589 mt
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N ear-Earth Asterozds

— Small bodies up to 40 km in diameter

Planetar y hlstory
Resource chdlactellzauq,p
— Potential commereial opp()rlunmes

Can provide an mexp@nszve and ear ly
validation of:

— Core exploration capdbllltles and technologles

— Development and demonstration of inter planetaly c1Luse
hardware T e

Deep-space operational experience



Asteroid 1991 JW
Total DV=3.81 km/s

Mission Times
Outbound!};’ == 105 days

Stay i 30.days

Return 229 days
Total Mission 364 days

[}

Asteroid |
Orbit

Earth
departure

5/16/2009

AV=1.20
km/s




Asteroid Diameter Synodic Departure - Trip Time(Days).
Designation (m) Period (yrs) Date Outbound |- St'ay" | “Inbound |
1991 JW 330-750 18,38 05/16/2009 105 A B0s el "ENDD0 il
1991 JW 330750 18.38 05/18/2027 112 80w | EEe00" e
1991 VG* 5:12 25.53 07/31/2016 clol ool 2R |
170-380 95 12/04/2015 248 gt il o7 R e
_ : 7.86 06/23/2005 | - 228 S8 & HETE
1997 YM8- 7.86 06/24/2013 L s yagad
1997.YM9. |77 26 : 06/24/2021 SO B s
1997 YM9 | 25-60" nfii oy, 06/27/2029 s o i
1998 KG3 0, | - 5498 04/21/2017 A0 189
1998 KG3 85-190 |- 4,08 04/26/2012 : Phd e Tl - i e | S
1998 KG3 |+ 85-190 08 4 || - 04/16/2022 e Bl TS RS S D Round=Trip
1998 KG3 85:190 4984l 04/12/2027 FRp s | SElpar e g S Missions
1998 VO 220-500 855 {1 11/09/2007 A R 1 549600 U
1999 AO10 44-100 755 4‘-/’@;{;{31/2005 0 ‘
1999 AO10 44-100 75 *||709/08/2011 0 #=07
1999 AO10 44-100 : .08/16/2018 ' :
1999 CGY 24-54 : 01/2972b11

1999 CG9 24-54 . 07/26/2022
1999JU3 | - 320720 : 06/04/2007 1
1999 AO10 44-100 ; 08/04/20264%
1999 CG9 24:54 . 08/05/2G10 |
1999 CG9 24-54 ! 07/24/2022
1997 YM9 25:60 ; 12/17/2005
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Hzgh E(ll th Orblt Boost Phase

+ 1) Launch of s 2) SEP yehicle boosts = | Z) Crew ll‘m ldkL\
Transit Vehicle ey Transit-Vehicle o : : ) VILI“ :” ";;‘“,'l‘ e
into Low earth : ,‘ High Earth ()1hn : A ! chieletin High 41111

. Orbit : : 'f Or hll :

Transit - Asteroid Operatwns And Return

5) Coast Phase (90-
260 days depending
On-Opportunity)

6) Asteroid Operations
» Rendezvous : o
S ADPPLORClESequence: s S 4 Sa i S 58 &9
. Sllnll lL:, lO)u Illmns e EbiccLEGHN
4) Trans-Asteroid : ; I . o i - Entey at End
i Injection SIS ORI R f Mission
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1988 Mirs Expedition (Cliem A/B)
1989 Mars Evolution (Chem - A/B):
1990,90-Day: Study (N'TR) = ==t
1991 Synthesis Group (NTR)

1995 DRM I'Long Stay (NTR):

1997 DRM 3 Refinement (NTR) &
1998 DRM 4 Refinement (NTR or SEP)
1999 Latest Results (SER) =

2 £) 4 ) 6
1989 1990 1991 ° 1995 1997

7 8
1998 1999
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Habitatlander
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Crew High Earth O 1bit N 180.dayson M‘ U5 © ﬂ)_n ' P‘j??“-’f'f“‘lf’ WHC 1ow TrnsiEV en ik
transitvehicle and fasthansit tagctony © AscentD escent e O
SEP resupply i poaE R V.ehickl 5
Jaunched B P
Sm all craw “taxa
delivers crew: to high
Earttyorbit




» Supports mission crew of six forup  ® &ehulg supports mission crew of
to 200-day transits to and from su;ml,ox up (0 8 months on llm
\Y FTES :

 Return propulsion stage integrated °'Pr0v?§l¢ robust prlm.ulon and
with tranbit system sc;cnce“_d apabilitics

B
. Provulcs_;rclurn-m Earth abort » Descent Vehicle capable of landing
capability forup to 30 hours post- 36,000 kg
™I & * Total Vehicle Mass in High-Earth
 Total Vehicle Mass in High-Earth Orbit = 99 mt
Orbit = 188 mt




[/r mait Kesearch & Technologies
 Radiation research and protection
Zero/ldw—ﬂravily research and countermeasures
’ Regeneuble closed loop life suppont

— Elecu ic/Plasma
Nu’clear Thermal
— Advanced Chemical

e Low-cost, high efficiency engmes

* Long- term cryogenic fluid managemenﬁ N

TR B b RSt § 07 St N

o E 75 4 B F7057% 13 VICT212372 €

SR (L& ’1‘,:{ F | "/:{ [ o B !,\ﬂl\; /’/"iﬁ’;“;\
A& i

» Generation, management, and storage

e Stationary and mobile

( Technolos ogies
High- speed aerocapture e
Automated Rendezvous and Dod\mg

Guided entry and pr ecnsmn‘l’&udm 0/lmzal d
avoidance :

& Atomation
e Advanced automation

«. Information technologies

e High rate communications and ddld tlanslu‘;'v? e
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o Light-weight materials

e Micro/nano electronics




Technologies and Designs to

Reduce Costs
Solar Electric Propulsion

AFFORDABLE HUMAN

EXPLORATION
-

Advanced Life Support

MARS
Crew Transfer o

Aerocapture ASTEROIDS

ROBOTIC
MISSION TESTS

In Situ Resource Utilization

LIBRATION

Lightweight Structures POINTS

and Systems

A TARLES
Shuttie - Compatible
Heavy Lift

80 METRIC N
TONS TO LEO



Common Technology Building Blocks
(Core Technologies)

Efficient In-Space Prop..

Aeroassisi
Low-cost Engines
Cryo Fluid Management
Robust/Efficient Power

Lightweight structures
| Radiation Research
Zero/Low-g Research
Regenerable Life Support

Advanced Lightweight
EVA

} “Breakthrough”
Technologies

Common System Building Blocks
(Core Capabilities)

Potential
Destinations




