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Abstract:

The Habitable Worlds Observatory is a NASA mission concept now in Pre-Phase-A study. It was a key 
recommendation of the Astro2020 decadal review, with a goal of launching in the early 2040s. 

It will be able to detect and spectrally characterize Earth-sized planets orbiting nearby stars.

Its ultra-stable telescope will also enable a broad range of transformational astrophysics in 
visible, near UV, and near IR wavelengths. 

We describe the coronagraph and observatory designs now being studied, and outline the 
technical challenges and the path to mission formulation.

We have studied three Exploratory Analytical Concepts to develop an understanding of 

• Coronagraph observing strategies and 
science data processing

• Flow of science goals to engineering needs

• Launch vehicle limitations

• Integrated Modeling of Observatory and 
Instrument performance

• Space environment including micrometeoroids

• Technology development needs
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Concept of Operations and
Post Processing (COPP)
• Measurement strategy
• Data analysis algorithms 
• Framework for error budgeting
• Framework for performance modeling
• Framework for life cycle system 

engineering
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Performance Metric Name 
Performance Goals 

(preliminary) 
Units 

Mean 2.0 pm 
Variance 4.0 pm2 

Delta Mean 0.2 pm 
Delta Variance 3.2 pm2 
Pointing Stability: ACS 4.0 mas RMS 
Pointing Stability: ACS + FSM 0.1 mas RMS 
Line of Sight (LOS) Jitter 0.1 mas RMS 
WFE Jitter 1.0 pm RMS 

Preliminary tolerances
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