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What We Want
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What We Can Reasonably Expect
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One Solution: Monte Carlo Mission Simulation
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As always: garbage in/garbage out

See: Delacroix: 9911-47; github

.com/dsavransky/EX0SIMS


github.com/dsavransky/EXOSIMS

An Alternate Approach: Depth
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Depth of Search

© Choose a grid of your favorite pair of parameters (Mp,a/v'L), (Rp,a),
(s, Amag), etc.

@ Calculate the portion of planets at each grid point that would be
detectable by your instrument

© The depth of search of the survey is the sum of detection probabilities
over the full grid for the full target list

— Provides a measure of ‘Statistical Robustness’ of the survey

These calculations are completely independent of any assumptions about the
distributions of planetary properties J

E[detections] = nZk Z Hpi H(l —pi)= ani
k=1 i=1
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Well, Except for the Target Li

Maximize:
J = Z ¢ ¢; — Target Metric
ieT
subject to:
Z ti < tmax t; — Target Integration Time
ieT

If your target metric is anything like completeness, you are building
population assumptions into your calculation J




An Alternate Metric

Consider a toy model population with only circular orbits and log-uniform
distributed semi-major axes
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Comparing to Completeness
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A Quick Note on Calculating Planetary Joint
Probability Distributions

|

0 1 2 0 1 2 3 4 5 6
(AU) s (AU)

fs Amag Ama‘g / / fs JAmag,p,R ( Amag b,r ) dRr dp

Garrett and Savransky (ApJ submitted)
see: github.com/dgarrett622/FuncComp


github.com/dgarrett622/FuncComp

Solving for the Target List

Use a GA, for no particular reason (but it actually works quite well)

T=1{i: 2z, =1V €x}

F(x) = Zzl:ej;ci + (1 _ M) — ag (Z t; > tmax>

bmax ieT

as > a1 > 1



WEFIRST HLC Depth of Search

1.6 mas jitter, 10x post-processing gain
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Comparing with Mission Simulations
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Need an Occurrence Rate Grid
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Note: Much better results coming soon from SAG13



Depth of Search-Derived Detection Rates

1.6 mas jitter, 10x post-processing gain
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Conclusions

e Depth of Search is a powerful metric for fast mission concept evaluation

e Independent of planet population assumptions, and a single depth of
search calculation can be used to forecast the number of detections based
on multiple different populations

e Reproduces full mission simulation results (in terms of expected number
of detections) to within 1o error bars

e But: cannot capture all of the constraints of a real mission, or provide all
of the metrics of a full mission simulation



	Talk

