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WFIRST Mission: Coronagraph
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WFIRST Preparatory Science
(WPS) Program

Goal: Provide constraints on the giant exoplanet science
achievable with WFIRST-AFTA under the current (evolving) mission
design.

Key Science Questions:

1. How does the composition of gas and ice giant planets vary
with mass, orbit, and stellar mass and metallicity”?

2. How do clouds affect giant planet atmospheres and vary with
atmospheric temperature and other planetary parameters?

3. Do planets formed inside and outside the nebular ‘snow line’
have different compositions or C/O ratios?
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WPS Program Overview

e 1D radiative-convective models that include
cloud formation

e Probe variations in assumed gravity, metallicity
(-0.3 to 2.0 dex), C/O ratio (0.25 to 2.5 Solar),
internal heat (age), and cloud sedimentation

efficiency.

I e \We will deliver a large library of theoretical
albedo spectra that span the range of
planetary properties and orbital configurations

relevant for WFIRST coronagraphy targets
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Example Known RV larget
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Albedo Spectra WFIRST CGI Simulator Retrieval Analysis

A methane detection
Q 2 clouds vs. no cloud
v 1 cloud vs. no cloud
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Question #1

How does the composition of gas and ice giant
planets vary with mass, orbit, and stellar mass
and metallicity”
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Orbital Phase Matters!!!
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Question #3

Do planets formed inside and outside the nebular ‘snow
ine’ have different compositions or C/O ratios”
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Path Forward

Degeneracies exist between retrieved
parameters, such as methane
abundance, gravity, and cloud top/
bottom pressure. Investigating ways
of combining outside information
(priors) to limits these degeneracies

log(fCH,)

e g/fCH4 -> Constrain Msini
* cloud height/f{CH4 -> photometric
Information
* orbital phase/planet size/albedo ->
PO I RIS SRS RS photometric information, M-R

ogici) o0 el relationship
Lupu et al, in prep
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Near Term Goals

Complete C/O retrieval exercise for RV target in
ideal temperature range

Polarization estimates tor known RV targets

Begin ingesting Super-
theoretical spectra into

—art

retri

N to Neptune mass

eval exercises

Public release of spectral library



