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Yield for Search Only
(curves are qualitative examples only)
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Yield for Search + Characterization
(curves are qualitative examples only)
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SAG13 Power Law parameters are 
Yield Simulation Inputs

10



• EXOSIMS
• Modular: just added SAG13Universe to synthesize a universe 

based on the SAG13 power law model 

• Creates ensembles of DRMs which can be analyzed statistically.

Universe n

Universe n+1

Universe n+2

2 Detections

1 Detection

1 Detection

What is EXOSIMS?
https://github/dsavransky/EXOSIMS
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SAG13 Model as Occurrence Input
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HabEx Yield Results by EXOSIMS
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Each ensemble >  500 DRMs

G-dwarf model used for all star types

Pessimistic model = broken power law fit to avg – 2sigma
Optimistic model = broken power law fit to avg + 2sigma
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• HabEx

– 4m unobscured, τ=0.3

– Vector Vortex Charge 6 
Coronagraph

• 500 nm

• BW: 0.1 

• dMagLim: 26

• PostProc: 0.1

– Detector

• QE: 0.9

• sread: 1.7e-6

• idark: 3e-5

• CIC: 1.3e-3

• texp: 100

– Geom. Albedo: 0.4

– Mission

• 1 year, 100%

• sunKeepout 45 deg

Preliminary Results



4m HabEx: 30 hr at 7 pc
12m LUVOIR: 30 hr at 17 pc

Shawn Domagal-Goldman



A Word on WFIRST

• Many great targets (Jupiter-like planets at 1-3 au from Sun-
like hosts) have already been discovered by RV.

• Occurrence rates for survey component are well-
constrained by RV data.

• Largest source of uncertainty is albedo models of Jupiter-
like planets.
• Haziness of targets isn’t modeled.
• Location (in insolation) of coming/going of water clouds is key.

• E.g., warm targets with few water clouds are expected to be very low-
albedo.

• Coverage of water clouds hasn’t been modeled.

Shawn Domagal-Goldman
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Parameter Choice for 

• How to choose a parameter value for design?

A. Worst case (nominal, protected by margin)

B. Most likely, and consider impacts of

1. Risks (likelihood and consequence)

2. Opportunities (likelihood and benefit)

• Importance of common parameter definitions, 

vs common parameter value
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