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Advancing scientific knowledge of

Earth’s environment




Space Physics at NSF

+ Division of Atmospheric and

Geospace Sciences

= Solar Physics

= Magnetospheric Physics

= Aeronomy

= Upper Atmospheric Facilities

= Space Weather
CubeSat program
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The need for observations
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Small Satellites: Obvious
Limitations

+ Physical size
(optics; booms;
antennas)

+ Power, data rate
downlink

+ Pointing,
maneuvering

+ Limited control of
orbits
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Satellite Sizes VRS

Class Mass(kg) Cost($M) Time(y)
Large-satellite 2,000+ 1,000 10+
Small-satellite 750 100 2-3

Mini-satellite 250 75
Micro-satellite 100 50
Nano-satellite 1-10 1-5
Pico-satellite <1 <500

University
Nanosatellite
25 kg

Cubesats
1-3kg STS
25 kg

SSTL MicroSat-70
70 kg




What i1s a CubeSat?

+ A pico-satellite Standard

= 1999 by Puig-Suari, CalPoly and
Twiggs, Stanford

+ Drivers

= Simple but safe

= Available COTs components
= P-POD deployer system




The P-POD

e Mission Objectives
Protect LV and primary payloac
Safe/reliable deployment
Compatibility with many LV
Simplicity

e Payload: 3 Single CubeSats
e Main Features

Tubular Frame

Spring Assisted Ejection
Standard Deployment System (NEA Electi
Deployment Detection Switch
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Rockot 2003
Dnepr 2006 (Launch Failure) & 2007
Minotaur 1 2006 & 2009

Falcon 1 2008 (Failure) & 20097

Minotaur 4 2010
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Some CubeSat Facts

e Over 100 Developers

Worldwide

o Including Government, Industry &

Acao
e 28 CU

emia
peSats in LEO (44

Launc

e Dedicated Workshops/Meetings
e CubeSat Industrial Suppliers

ned)




Cube-sat based science missionss
A new NSF program

» Space Wweather & atmospheric research
and education /
year

; + 2-3 New science missions |
¥y v Utilize CubeSat and P-POD technology N
Gt development '
Collaboratlon with NASA WFF on
comisioning and launch services
Collabora Gl DOD, NASA, Industi
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Current NSF
CubeSat Projects

Radio Aurora Explorer

SATAL
VNV.LT
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Message from one of the T
CubeSat fathers:

CubeSat’s limitation 1s mindset not resources

e Need change in approach to scientific
satellites that is compatible with CubeSat

e Limited Options + Limited Resources +
Significant need = High Risk Unconventional

Solutions

“Guerrilla Space”



Great science with limited
resources Is not new

Patent Office Clerk
Albert Einsteln




