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Objectives:

Milestone 2: Develop thrusters-only ACS architecture and simulation capability

« Establish JPL capability in the design, modeling, and optimization of micro-thruster
spacecraft precision pointing, an enabling technology that could support the demanding
stability requirements of next gen telescopes such as Habitable Worlds Observatory (HWO)

 Thrusters-only ACS follows same operational approach as HabEx. When a target is
commanded, ACS transitions through modes in “Slew to Science” Roadmap. Momentum
unloading is not required, and a phased array antenna provides downlink during observations
* Examine “thrusters-only” ACS that eliminates reaction wheels (and their induced ACS Operational Modes — The “Slew to Science” Roadmap
disturbances) in favor of RCS thrusters for maneuvering and micro-thrusters for pointing
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torque is computed from 6MST geometry assuming reflective multi-layer insulation on all
surfaces. Solar torque during science is minimized using the aperture cover as an

, - Milestone 3: Evaluate preliminary performance of thrusters-only ACS architecture
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« ACS performance is evaluated statistically over a large set of observations. “Slew to Science”
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A e Significance/Benefits to JPL and NASA:
e « R&TD leverages JPL's expertise in electrospray micro-thrusters to establish Lab as technical
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leader in micro-thruster spacecraft precision pointing. R&TD work presented at “Towards
Starlight Suppression for HWO Workshop” on 9/8/2023 to inform HWO community of on-
going micro-thruster research at JPL. (Publication A)

Propellant reservoir

* NASA created the Science, Technology, Architecture Review Team (START) and Technical
Assessment Group (TAG) on 9/6/2023 to guide technology maturation activities for HWO.
R&TD is well timed for JPL to support ACS architectural trades that will soon occur.

National Aeronautics and
Space Administration

Jet Propulsion Laboratory

California Institute of Technology PUldlfeEL ot : . - R_eferences:
o [A] C.Haag et al., “Micro-thruster ACS Architecture for Precision [1] J. Ziemer et al., “In-Flight Verification and Validation of Colloid Microthruster Performance,” 2018 Joint Propulsion
Pasadena, California - . \
Pointing of 6-meter exo-Earth Imaging Space Telescope, Conference, 2018
www.nasa.gov Towards Starlight Suppression for the Habitable Worlds 2] C. Dennehy et al., “Application of Micro-Thruster Technology for Space Observatory Pointing Stability,” NESC-RP-18-
Clearance Number: CL#00-0000 Observatory Workshop, Pasadena, CA, August 8-10, 2023. 01375, Dec. 2020
Poster Number: RPC# Pl/Task Mgr. Contact Information: 3] T.Flinois et al., “Microthruster-based Control for Precision Pointing of Next Generation Space Telescopes,” 44th

Copyright 2023. All rights reserved cameron.e.haag@jpl.nasa.gov, x41223 Annual AAS Guidance, Navigation & Control Conference, Breckenridge, CO, AAS Paper 22-151, Feb. 2022



mailto:cameron.e.haag@jpl.nasa.gov

