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Small spacecraft are power starved
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Surface area, mass, and volume are limited resources.
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Capability 1s
choked...
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Grow spacecraft...or shrink subsystem...




|OUR THIN-FILM SOLUTION]
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Coupled with thin-film solar cell work throughout the community... Space Administration







[THE LISA-T SYSTEM]
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Core components can also be configured as high power planar
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|[ENVIRONMENTAL TESTING AND SURVIVABILITY ]
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Atomic Oxygen Exposure
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Particulate Eadiation Exposure
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Rapid Thermal
Cycling
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Hot/Cold thermal
vacuum deployments

Stowed % Deployed % Deployed Deployed ’
Os 0.8s 1.14s 1.40s
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Hot/Cold thermal
vacuum deployments

\%

Stowed Mast release  Mast deployed closed Petal unfurled
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Sequential testing for ‘combined’ environments

Protons 50, 100,

UV 250ESH Hlestisie Ly
ectrons Livie 500, 700keV

UV 250ESH

Anneal +116C Thermal cycling Atomic Oxygen
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MISSE10 Launch and
Install November 2018
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LISA-T can operate/survive in LEO and 1s moving forward...




|TRL 7 FLIGHT DEMONSTARTION: LEAPEM]
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Tech demonstration to facilitate infusion?
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“Dispense

Target Duration:
1 Months minimal
4 Months nominal
6+ Months desired

Cyclic Operations
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LISA-T
Communications with
Helical Antenna

Sun Pointed Earth Pointed




National Aeronautics and
Space Administration

' M"...
[, | |
R ] |
w.r

- THEEEERP 4 IIIIIIJ




National Aeronautics and
Space Administration

Large scale production for swarms or large single asset?
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A large single asset?
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[POWER SAIL]

BOL | 28°C | 30% IMM

0.6m? (herein) -- 200W 1AU | 86W Mars

2.9m? (office desk) -- 1kW 1AU | 431W Mars

860m? (3.3 tennis courts) - 300kW 1AU | 192W Pluto |-



[POWER (W)]
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PowerSail to RTG power (W) Comparison

[Jupiter]

—8—NeaScout Class (86m~2) —o—Kon-Tiki Class (700m”2)
—8— Cassini-Huygens (3x GPHS-RTG) —— New Horizons (1x GPHS-RTG)

—e—Pioneer 11 (4x SNAP-19) —e—Juno (Solar Array)

20 25
[AU]

—0— Ulysses (1x GPHS-RTG)
—e—Scaled KonTiki (1400m~2)

—e—Flexible Fold Out (Solar Array)
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30 35 40

—eo— Galileo (2x GPHS-RTG)
—e—Pioneer 10 (4x SNAP-19)



