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In SAG15 we will identify the key questions in exoplanet characterization 
and determine what observational data obtainable from direct imaging 
missions is necessary and sufficient to answer these. 
1) What are the most important science questions in exoplanet 
characterization apart from biosignature searches?
2) What type of data (spectra, polarization, photometry) with what quality 
(resolution, signal-to-noise, cadence) is required to answer these science 
questions?

SAG15 Charge

The report developed by this SAG will explore high-level science questions on 
exoplanets ranging from gas giant planets through ice giants to rocky and 
sub-earth planets, and — in temperatures — from cold (~200 K) to hot 
(~2,000 K). For each question we will study and describe the type and quality 
of the data required to answer it. 
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What is not included:
1) Biosignatures (but habitable planets are!)
2)  Evaluation of instrument capabilities or advocacy for mission 
architectures

SAG15 Charge
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1) Future STD teams will be able to easily connect observational 
requirements to missions to fundamental science goals;

2) By providing an overview of the key science questions on 
exoplanets and how they could be answered, it may motivate new, 
dedicated mission proposals; 

3) By providing a single, unified source of requirements on 
exoplanet data in advance of the Decadal Survey, the science yield 
of various missions designs can be evaluated realistically, with the 
same set of assumptions.

Uses of the Report
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Approved in October 2015
Initial SAG 15 Team Assembled Dec 2015

Status and Milestones
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Approved in October 2015
Initial SAG 15 Team Assembled Dec 2015

Status and Milestones

Status:  Completed, ready for submission to EXOPAG
1) Collaborated on 31 incremental drafts, 11 telecons
2) Scope slightly extended
3) “Advanced draft” circulated in Oct 2016
4) “Near-final draft” circulated May 2017
5) Final version: 99 pages, 275 references

Next step: Summary version for submission to  
peer-reviewed journal (Nature Astronomy?)



Daniel Apai EXOPAG SAG15

Community Involvement

Sag15 Team

AAS Presentations
Email Updates/Inviations

Open Doc. Drafts
Updates to Exec. Cmtt.

EXOPAG

General and Targeted 
Email invitations

Session at NExSS F2F
Open Doc. Drafts
Biosigs Workshop

NExSS

Shared Members
Report Draft + slides 

shared

LUVOIR/HabEx STDTs
WFIRST PS

Targeted Invitations and Inquiries

International
Exoplanet Community

Open Working 
Drafts for Report

Monthly Telecons
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Throughout the project the SAG15 team has provided up-to-date information on the report's status and next steps to different 
constituents (EXOPAG, EXOPAG EC, NExSS, exoplanet 
community, STDTs) via the following channels:
- SAG15 website always containing the up-to-date report draft and links to all relevant documents
- Monthly telecons open to anyone in the exoplanet community
- Minutes of most telecons were circulated on the SAG15 mailing list to keep all members abreast of the progess
- Emails sent to the NExSS group and EXOPAG groups
 
Status updates provided to the EXOPAG community at every AAS meeting during the project:
- Presentation/hackathlon session during the NExSS Face-to-Face meeting in May 2016
- Representatives of the LUVOIR and HabEx STDTs on the SAG15 team and attended telecons
- The up-to-date version of the SAG15 report was shared with the LUVOIR STDT
 
Soliciting Input:
- Presentations at the EXOPAG/AAS meetings
- Presentations to the NExSS community
- Emails sent to the NExSS group and EXOPAG groups
- Targeted emails soliciting input from scientists with required expertise
- Input collected from the NExSS Biosignatures and SAG16 workshop
- Input collected from hackathlon session at NExSS Face-to-Face meeting (25 participants)
- Representatives of the LUVOIR and HabEx STDTs on the SAG15 team, attended telecons, and provided updates on progress
- ESA/Gaia Mission
- ESO/ELT Project

 The advanced draft of the report was circulated in Oct 2016 in the EXOPAG, NExSS communities and sent to topical experts
Near-final draft was circulated in May 2017 in the SAG15 group.

SAG15 Website: The SAG15 website (http://eos-nexus.org/sag15/) was established right after the approval of SAG15 by the 
Astrophysics Subcommittee. The website contains links to the SAG15 report draft, providing step-by-step overview on the 
evolution of the report as well as a copy of the up-to-date report.

Community Involvement
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Website: eos-nexus.org/sag15

http://eos-nexus.org/sag15
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Content and Organization of the Report

High-level Science Questions
(Overview, State-of-the-Art,

Constraint Types, Next Decades)

Observables

Required  
Data Type
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Summary

• SAG15 report completed, available from website 
• A refereed/shorter overview version planned

•Thanks to main contributors:  
Nick Cowan, Peter Plavchan, Renyu Hu, Ravi Kopparapu, Tony del Genio, Markus 
Kasper, Eric Mamajek, Karl Stapelfeldt, Stephen Kane, Mark Marley, Yuka Fujii, 
Caroline Morley, Avi Mandell


