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nASA NASA'’s Missions

Exploration -

* Local space
~.environment

* Returni@ithe Moon

 Manned pre e on
\WETES (future)
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Science

. Understand the na%we o
the solar system anEl' A
universe St 3‘"\

» Near Earth Objects
(NEO) \

e Lunar sciences



a2 ARC Small Spacecraft Division

f/

e Develop spacecraft and related systems to
make access to space routine [VENTURE CLASS]
~« Cemmon, reusable architectures |

. Place emg hasis on payloads and science
missions

e Secure arld:prow Sunethods to access space
reliably, frequent

» Small space sy_%m N
« Secondary payloads N

» Reduce overall nﬁssmn COS __ \

. Goal: Maintain or increase Scien and*

exploration return while reducn'-\g I| ycle costs




vasa  Small, Low Cost, Fast Missions
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# dmes Research Center

Developing three efforts:
« Mission Design Center (MDC)
 Process development, toolsets

 Near termsflight experiments demonstrating “What Is Possible
Today” '
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Teochnloal
Parformancse Moasuros

e 3
Mission Cost $M
Call Up to Operational Capability




ﬂ% Small Spacecraft Projects

e GeneSat and GeneBox
(flown)

e Lunar-s 'nce Orbiter (LSO -
proposed)™
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e Lunar Crater Obser akion
Sensing Satellite (ECRO¥
In development) 7 & N
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« Common Bus (lunar lander ~ =%
concept shown)



.ﬂf\%ﬂ Benefits of Cubesats

APer

o EXxisting Cubesat standard(s)

e Large, open development community
. Wealth of ideas, approaches

* Flight'prexen platform interfaces and
accommodat
e Low cost _
« Small size“é@d_mpss
- Secondary payload acCogmot
* Repeatable h‘]is'si'on'-s;*ﬁmultl L

= —

 Affordable operatlons g %
« Expanding capabllltles- R
b i) 2
* ldeal test bed for new technolo asin

* Wide variety of mission: archltecttire%



J}@ Roles of Cubesats

e Science and Exploration Missions

e Space Biology
« Radiation effects on biology
e Lunar dust interactions
zffects of microgravity on biological
SEL
e ‘Space Scienee
* Near Earth Objé&
o Astroblafogyh.ﬁ

. Biological E)‘ﬁms
. Astrochemlstry g

» Survey forhabitable.z
« Space Physics

» Heliophysics

« Space weather -
e Lunar Sciences
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nASA Roles of Cubesats

APer

e

 Technology Demonstrations
* Propulsion
« Communications

Form_aﬁtiqn fly1e
- Novel space architeg




NASA Advanced Nanosats

Advanced NanoSat Program

Goals:
: : - . Advanced Nanosat 2
= High Capability Achieve 80% capability of larger
spacecraft (100-150 kg class) - Delta-V >700 m/s
« Low Recurring Costs ~$ 1 M for bus - 3-axis Stabilized, <10 arc-sec pointing
- Ultra-low power ADACS
Advanced Nanosat . Leygrage Latest technology advancements & - Advanced Multifunctional Materials
» existing Ames Nanosat bus (GeneSat) for space - <4 kg bus mass

- 6 W payload power
- 1 kg payload capability

validation of key sub-systems
Enable Space Exploration Big science in a
small, highly functional form factor

Advanced Nanosat | NASA Ames NanoSat
In-Space Validation of

igh Data Rate Downlink (Gb/day) Key Technel@gies
-sec pointing accuracy

ormance Avionics

Advanced Nanosat X

Micro-Propulsion

- Delta-v > 300 m/s .

- Sub-arc min pointing accuracy 1 i |

- Ultra-low power commercial CPUs #
T—

- Micro/Nano based attitude position & * NASA Amés Naﬁ' Sat

tracking sensors : R
- Integrated GPS receiver/antenna In-Space Va“deﬁ“"?-'g
Key Technologies

NANOSAT CAPABILITY

Sun Sensor

12 Months

12-15 Months ' onthid8. S8N118-24 Months

6-9 Months



NASA Roles of Cubesats

e Payload packages on larger spacecraft
* Flight heritage from Cubesat missions

e Use Cubesat derived technologies to support
er spacecraft missions

NASA/ARC GENEBOX




J}Qsja Roles of Cubesats

e Education and training

e Space systems development and test
~..* Systems Engineering

 Operations

Santa Clara University



aSA The Future of Cubesats

f/

 Cubesats on every available launcher
e Multiple opportunities per year
e Launch supply >> Cubesat demand

Mutltiple low cost NASA missions

« Currentdocus is on 3U configuration

 Other variatioRs possible and under investigation
. Cubesat;asath rsenior project at all
the leading & engingeriigguniversities

« More solutmnéi:;;nor iDPNAches, more ideas

+ Large familiarity. wi \:

« Common foum:tatlon Or o\ education
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NASA Roadmap (notional)

i

2007 2008 2009 2010

Missions/Science Disciplines

Space Biology

Astrobiology

Technology Demonstration /

Platforms

Launch Opportunities

GeneBox; Flown 16 July 2006
GeneSat-1; Flown 16 Dec 2006
Pharmasat-1; Launch 10 Dec 2007

| Overarching Goals:
» Contribute substantially to NASA’s missions
Do big science in small spacecraft
» Provide rewarding, focused objectives for the Next Generation of space
Falcon 1 Minotaur | Atlas V Minotaur IV scientists and technologists
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* How can we advance theTISIBikN
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« Provide ‘Rides’™? = SR
 Sponsor Contests? Nt
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University Nanosat?
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