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Presenter
Presentation Notes
Key themes:
Enroll the audience in the relevance of cubesats for science
JPL is a place they can come for such things
Get them thinking about their own ideas for how they might use cubesats for their next science mission
Solicit community to start thinking about what instruments they could put on a cubesat


 Advances in satellite technology and
sensor miniaturization have JPL
looking at what could ]
CubeSats/SmallSats do for Planetary
science. |

A new class of small and low cost
robotic probes to perform focused
high priority science investigations
and instrument technology |
demonstrations.is.now.possible. INSPIRE
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Instrument Availability

Origins Isotopic, elemental, In situ (atmospheres,
mineralogical surface) Submm spec
composition Dust spec,
Returned sample (small  Sample Return Capsule (possibly
bodies) Acquisition as well)
Planetary Volatile, organics In situ, distributed
Habitats composition, endogenic network, subsurface
activity, heat budget, env  (e.g., penetrators)
Processes Atmospheric structure, Close proximity, in situ,
dust, fields, geology distributed networks
Human Dust, fields, radiations, Close proximity, in situ,
Exploration Dynamical properties, extreme environments
(SKGs) Mechanical properties, Subsurface probing,

ISRU (composition)
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Color code:
Green = instrumentation exists Cube-sized
Orange = instrumentation is in development
Red = intrumentation with relevant performance/capability does not exist yet
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“NSPIRI

Interplanetary NanoSpacecraft Pathfinder In a Relevant Environment

Pl: Dr. Andrew Klesh, Jet Propulsion Laboratory
PM: Ms. Lauren Halatek, Jet Propulsion Laboratory

University gartners:

* U. Michigan — Ann Arbor
e Cal Pol#f= San Luis Obispo
* U. Tex@is= Austin

e U.Ca ia — Los Angeles

Collabq

e Gola 7 pple Valley Radio Telescope (GAVRT)
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Technc monstration Mission Objectives:
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e Technology demonstration platform for low-cost
COTS / university components
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Now introduce various projects we have going on.


Completed I&T on Cost and Schedule in June 2014
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e Laser light ref/ectedWLﬂﬂt

surface enters the reflectometer
to distinguish water /ces from

EBtic:  15-9000km
Period: . 12hrs A
o Perilune: ‘South Pole’

regolith,
o * Sci Pass: <6m|P_

Teami"%’ Mllestones/PhaseE _
> . JPL- MSIEC i
| el * Launch:  SLSEMA, 7/2018
> Mlssmg:Des:gn & Nav: JPL * LOL: _ L+6 n;bnths
> Propulsion: ‘Green prop’ (MSFC) ‘o Orbit: 24 months :
> Paylobd: 4 laser bands and reflectometer ' ; . , : -
» I&T: JPL : Predecisional - For Discussion Purposes Only 8



Nasa Mars Cube One (MarCO)

Two Spacecraft in 14 months
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Don’t try this at home!
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Secondary Orbiters and Flyby Constellations
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High Rés\olution Distributed, Simultaneous Particles Ice P,réspectingglnfrared
Proximity Imaging & Fields Measurements / Spectrometer

/ \

In Situ Impactors and,Landers

A

Deep Space Reconnaissance

I

Deep Space Navigation & Radio
Science Demonstrations

Asteroid/Comet Instrumented  Surface Landing w/ Gamma
Surface Penetrator Ray Spectrometer

Mission Concept - Pre-Decisional — for Planning and Discussion Purposes Only



Europa

e 10 Universities were funded to do
studies pre-instrument selection.

* Europa science measurements
requested/responses:
O Landing site reconnaissance — 1
O Gravity Science -0
O Magnetic fields — 5

0 Atmospheric and plume Science
(dust composition, gas composition,
isotopic composition) — 2

O Radiation Measurements -2
e Results were innovative!
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Tailoring Form Factor to
Different Applications

Small Body Hoppers
Atmospheric Probe (Hedgehog, Stanford/MIT/JPL; POGO, APL)
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Here state that there is no real driver to keeping the CubeSat form factor


Conclusion

 Smallsats/CubeSats have the potential to enable
decadal-class science

— Innovative capabilities (instruments and engineering)
are being created

 We have found that these kinds of missions are a
great training ground for early career hires

* |Inthe future, these kinds of missions will present
greater opportunities for Universities and
students to develop probes and perform planetary
science
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