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* Probability of planet detection based on planet’s apparent
separation from star and difference in brightness (magnitude) [2]

 Computed by integrating joint probability density function
generated from probability density functions in Planet Population
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Lists of stellar properties (e.g., position, proper motion, mass)
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Example of completeness joint probability density function

_ _ Models optics and starlight suppression systems (e.g., inner and
Simulate observation outer working angle, contrast, and throughput)

Update universe * Describes science instruments (e.g., detector details) .
* Computes integration time for target system under observation Ta rget List Module

)
Cn

Form target star list

i
@)

Mission Determine next il OB Ryt Phaididiop i ° Gen.erates list of targ.et stars (based on input modules)
complete? target star mask  PlaN€  magk  mask wheel * Or list of pre-determined targets (e.g., stars with planets

mask
'

........................................................... IS (DT USRS N, . determined via radial velocity measurement)
Yes Coronagraph Bench ! : : "

T i ‘N -Bo " Simulated Universe Module
% : , ; * Creates synthetic universe of systems in target list

o, Ty [N PREGEN R

- * Propagates planet position and velocity vectors in time
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complete? * Performs specific simulation
e Returns mission timeline — list of observations and outcomes
* Encodes final state of simulated universe and observatory

Survey Ensemble Module

* Runs multiple survey simulations
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Distributions of science yield

Flowchart of simulation of exoplanet direct imaging mission ensembles

Zodiacal Light Module

yielding distributions of science yields  Computes local and exozodiacal light levels for each target system
Background Sources Module
* Provides density of background for target stars
;s E)((jOS"V(:SI Framewo;k f e Used in post processing to determine false alarms
* Integrates independent modules written in Python pertforming - 5025 co.
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* Interface control document defines input/output specification for
each module
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All Detections Full Spectral Characterizations

lllustration of look vectors Examples of results obtained from mission simulation ensemble with EXOSIMS [3]
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Time Keeping Module

* Encodes mission start time and duration Daniel Garrett
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- False positive (false alarm) Planet Rea_l False [1] Spergel, D., et al., (2015). Wide-Field InfraRed Survey Telescope-Astrophysics Focused Telescope Assets
— True negative (no detection when Detection = Alarm WFIRST-AFTA 2015 Report. arXiv: 1503.03757.
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