
Objectives Observing Blocks
Analyze the projected performance of the Sequential Least-Squares 
Quadratic Programming (SLSQP) scheduling of the WFIRST coronagraph. 
Compare how variations in: planet population priors, mission length, 
overhead time, observing blocks, and observation selection metrics effect 
projected exoplanet detection yield.
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EXOSIMS
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Completeness is based off an assumed planet 
population. How does the SLSQP Scheduler perform if 
optimized for SAG13 
but the actual planet
population is
KeplerLike2?

Unique Detection Yield/sim.

Completeness Based On

SAG13 KeplerLike2

Actual 
Planet Pop.

SAG13 16.664 16.758

KeplerLike2 4.901 5.701
Takeaway: Optimizing using completeness based on KeplerLike2 produces strictly more unique 
detections (although 0.1 detections is within error)

Takeaways: SAG13 planet population produces >2x the planets of keplerlike2, SAG13 generates 
larger planets than KeplerLike2, SAG13 produces 3x the detections of Keplerlike2

Takeaway: Dynamic scheduling (proportional observing 
block duration) wastes strictly less observation time, 
generally yields more unique detections, and produces 
strictly more characterizations.

How should Observing Blocks be spaced for coronagraph 
observations in a 3mo (91.3125d) mission?

Methods & Convergence
Takeaways: 100 simulations 
gets you ෝ𝝁𝒅𝒆𝒕, 1000 
simulations get you 𝝁𝒅𝒆𝒕

𝐶0 vs 𝐶𝑡𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑
How does the initially optimized completeness 𝐶0 compare to C at the time 
of observation for the 3 month mission?

Takeaway:  σ𝐶0 ≈ σ𝐶𝑡𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑
Aside: Longer mission σ𝐶 decrease by 5-10%

• ran >100,000 survey 
simulations of the 
WFIRST CGI over 
differing planet 
populations, target 
selection metrics, and 
temporal parameters

• Each run type was 
executed 1,000 times. 
We ran a sim. for 
10,000 iterations to 
verify convergence.
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Mission Length & Overhead Time

Takeaway: Variations in the 
overhead time have a 
negligible impact on yield for 
a 1 year mission

Takeaway: A continuous 3mo mission yields ~5.1 exoplanets, 12 months 
produce ~8.7 exoplanets
Takeaway: A 3mo mission 
has a 99.6% chance of 
yielding at least 1 detection

Observation Schedules

Universe 
Distributions

Mission Life: 3yr
Mission Portion: 0.083
OB duration: 7d

Mission Life: 3yr
Mission Portion: 0.083
OB duration: 3.5d

Mission Life: 3yr
Mission Portion: 0.083
OB duration: ∞


