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Electrospray thrusters are providing new capabilities in space-
craft propulsion. Colloid thrusters using an ionic liquid propel-
lant are providing precision micronewton thrust for drag-free
operations for the first time on the ST7/LISA Pathfinder Mis-
sion. Electrospray thrusters could provide attitude control ca-
pability for very small spacecraft, like cubesats, and replace
reaction wheels for precision pointing in exoplanet observato-
ries. Electrospray thrusters operate at very high efficiencies
and have the potential for extremely compact architectures to
be highly distributable on very large and very small spacecraft
with microfabricated arrays of silicon emitters.

A Microfluidic Electrospray Propulsion (MEP) thruster is under
development at the Jet Propulsion Laboratory using a novel
silicon emitter array microfabrication approach using indium
propellant. Electrospray thrusters extract charged particles
from liquid propellants on needle emitters by electric field

Wednesday evaporation and ionization processes. Hundreds of tall com-
Aprll 5, 2017 plex silicon emitters were microfabricated in 1 cm? in arrays

using grey-scale e-beam lithography, thick 3-D oxide masks
3:30 pm and dry ion etching only. The thruster assembly was tested at
Room 1005 EECS an estimated thrust of >100 uN and specific impulse >3100 s

with a mass of 26 grams and volume < 10 cm®. The design,
fabrication and demonstration of the microfabricated indium
electrospray emitter arrays and the performance of the indi-
um-fueled electrospray thruster with the microfabricated
emitter arrays will be presented for discussion.
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