
ExoPAG 12:

Science Interest Group #1 

Meeting

June 14, 2015

Scott Gaudi 

(SIG#1 Chair)



Meeting structure.

Sunday June 14

• 9:00-12:30 Introductory talks.

• 2:00-5:00 Discussions and Consensus Building
– Joint PAG reports?

– How do we define the missions?

– How do organize the STDTs?

– Add/subtract missions?

– Probes?

– Path Forward, Report Outline, Writing Assignments (if 
ready).







The Future of Exoplanets.

• Opportunity:

–The next 20 years of exoplanets science 

can be transformative and history-

making.

• Challenge:

–We want to maximize this opportunity.



Goal of SIG#1.

• Address this challenge, and maximize the 
opportunity via strategic planning.

• In order to achieve this goal, we must develop a 
compelling vision to accomplish this science:

– Our peers must be persuaded.

– Our stakeholders must be persuaded.

– Developed in time.

– Robust to positive disruptive science

– Doable within technology and funding constraints.



Positive Outcomes.

• Having a community vision going into the next 

decadal survey will improve the chances that 

our priorities will be executed and/or highly 

ranked.

• This will also facilitate coordinated efforts to 

attract other sources of support (industry, 

philanthropy, entertainment, international).



Defining a successful outcome.

• What does a successful outcome of the SIG 

activity look like?
– The SIG identifies a holistic, broad, unified, and coherent plan for 

exoplanet exploration, focusing on areas where NASA can contribute.

– Recommendation includes Science (“why”), Measurements (“what”), 

and Missions/Ground Instruments/Programmatics (“How”)

– Enthusiastically supported by ExoPAG, NASA Centers, community.

– (Response to Paul Hertz’s charge by October 2015)

– SIG1 preliminary report completed by end of 2015 (?).



NASA’s Charge to the PAGs.

“I am charging the Astrophysics PAGs to solicit 

community input for the purpose of 

commenting on the small set [of large mission 

concepts to study], including adding or 

subtracting large mission concepts.”



ExoPAG’s Response to Paul’s 

Large Mission Charge.

• The ExoPAG had already initiated the 
process of building consensus for an 
“Exoplanet Roadmap” through the SIG #1 
activities.

• The ExoPAG will respond to Paul’s charge 
under the auspices of this SIG.



Detailed Charge, Part 1.

1. Each PAG, under the leadership of its Executive Committee, shall broadly solicit 

the astronomy and astrophysics community for input to the report in an open 

and inclusive manner. 

• To accomplish this, each PAG is empowered to envision and use its own process. 

2. Each PAG will consider what set of mission concepts should be studied to 

advance astrophysics as a whole; there is no desire for mission concepts to be 

identified as “belonging” to a specific Program or PAG. 

• Each PAG shall keep the number of large mission concepts in the set as small as possible. 

• Each PAG is specifically charged to consider modifications and subtractions from the small set, and 

not just additions.

3. Each PAG shall produce a report, where it shall comment on all large mission 

concepts in its small set of large missions, including those in the initial small set 

and those added or subtracted. 

• The PAGs may choose to work together and submit coordinated or joint reports.



Detailed Charge, Part 2.

4.  Each PAG may choose to have a face-to-face meeting or workshop I in 

developing its report; said meeting may be scheduled in proximity to an existing 

community meeting or conference.

5. Although there is no page limit for the report, each PAG shall strive to be succinct. 

6. Each PAG shall submit its report in writing no later than two weeks prior to the Fall 

2015 meeting of the NAC Astrophysics Subcommittee (meeting schedule not yet 

known).



How are we going to accomplish 
this?

1. Define the challenge.

2. Define the goal.

3. Brainstorm.

4. Evaluate Feasibility/Risk/Opportunity

5. Develop Recommendation

6. Celebrate!



Structuring the Plan.

• Why?
• What are the big questions/inquiry areas in exoplanets?

• What?
• What measurements do we need to make to answer these 

questions?

• How?
• What telescopes/”instruments”/missions/technology do we 

need to make these measurements?

• When?
• What is the timeline for making these measurements and 

developing these technologies and missions?



Timeline for STDTs.

• 2015: 

– Identify a small set of candidate large missions to 
study

– PAG reports due by October 2015 APS meeting.

• 2016-2019:

– Initiate studies.

– Conduct studies.

– Identify technology requirements

– Deliver results to decadal survey.



Timeline/Meetings for Hertz Charge 
(completed).

• *January 2014: Initial discussion at ExoPAG 9. 

• March 2014: APS approves SIG #1.

• June 2014: Brainstorming session at ExoPAG 10.

• January 2015: Brainstorming session at ExoPAG 11, Paul’s charge.

• February 2015: First dedicated SIG #1 Meeting, brainstorming & consensus 

building.

• March 10 COPAG Virtual Town Hall

• March 19, 2015: Joint PAG EC meeting.

• April 11-14 2015,  Am. Phys. Soc. (Baltimore)  - PhysPAG

– SIGs and PCOS mini-symposium

• June 2, 2015 – ExoPAG Virtual Meeting

• June 3-5, Far-IR Workshop (Caltech) – COPAG



Timeline/Meetings for Hertz Charge 
(future).

• June 13-14, ExoPAG #12 (Chicago) - ExoPAG

– Half to full day to be spent on charge (2nd day)

• June 25-25, UV/Vis SIG Meeting, Greenbelt, MD – COPAG

• July 1 panel discussion during the HEAD meeting (Chicago) – PhysPAG

• July 14, 2015 – ExoPAG Virtual Meeting

• August 2015 – COPAG Virtual Town Hall

• August 7, Joint PAG Splinter Session at IAU, 1-5pm

• August 18, 2015 – ExoPAG Virtual Meeting

• July-September 2015: writing, circulating, finalizing report(s?).

• October 2015: Deliver report to Hertz (two weeks before the APS)



Inputs to date.

• Talks, brainstorming, and discussion at 

ExoPAGs 9, 10, 11, virtual meeting.

• NASA Astrophysics Roadmap.

• Solicited (and unsolicited) input from a several 

dozen members of the community. 

• COPAG White Papers









SIG #1 Stand-alone Meeting
• February 10+11, 2015 at JPL.

• Roughly 45 people attended in person and remotely.

• Talks, break-out sessions, brainstorming and group 
discussions.

• Afternoon of February 11 devoted to Paul’s charge.

• Consensus building.
– Start the process of developing a consensus on Whys and 

Whats.

• Defined path forward.
– Identified questions and topics for future discussions.



Takeaways from SIG #1 Meeting.

1. There was a general support for WFIRST with a coronagraph and a starshade.

2.  There was a general consensus that a broad range of apertures and architectures for direct 

imaging missions should be studied, encompassing both the nominal concepts of the HabEx and 

LUVOIR missions.

3. There were discussions about how the STDT or STDTs that study these direct imaging missions 

should be organized. There was a diversity of opinions as to whether there should be completely 

separate teams for HabEx and LUVOIR (including separate science and design teams), or a joint 

science team with two design teams, or one science and one design team. 

4. There was discussion about whether we should attempt to prioritize the various direct 

imaging mission concepts, or whether we are even capable prioritizing those missions.



SIG #1 Virtual Meeting
• June 2, 2015

• Roughly 40 people attended.

• Focused on Paul’s charge, mostly discussion and consensus building.

• Topics of discussion:

– Should we add any missions? (No)

– Should we subtract/merge any missions? (No)

– Should we study the full range of exoplanet DI architectures? (Yes)

– How should we organize the STDTs for these missions? (No consensus)

– What roles do the Far-IR and X-ray Surveyors play in exoplanet science? (Not a 
lot)

– What should we say about probes? (Discussion, no definitive conclusions)



Goals for this meeting.

• Continue brainstorming process.

– Are we missing any key questions?

• Consensus building.

– Start the process of developing a consensus.

• Define path forward.

– Identify roadblocks, questions and topics for 
future discussions.

– Draft outline, writing assignments, if possible.



Constraints.

• Technological.

• Financial.

• Programmatic.

• Social.  I suggest: let’s try to solve this one!





Reference Material.

• http://cor.gsfc.nasa.gov/copag/rfi/

• https://exep.jpl.nasa.gov/exopag/decadal/

• http://pcos.gsfc.nasa.gov/physpag/

http://cor.gsfc.nasa.gov/copag/rfi/
https://exep.jpl.nasa.gov/exopag/decadal/


NASA’s Charge to the PAGs.

“I am charging the Astrophysics PAGs to solicit 

community input for the purpose of 

commenting on the small set [of large mission 

concepts to study], including adding or 

subtracting large mission concepts.”



Initial list of missions.

Taken from NASA Roadmap (Surveyors) and 

Decadal Survey (HabEx)

• Far IR Surveyor

• Habitable-Exoplanet Imaging Mission

• UV/Optical/IR Surveyor

• X-ray Surveyor



Far-IR Surveyor.

• A) 4-6m filled aperture, single-dish, cold 

• B) 10m+ segmented 

• C) 10m+ equivalent interferometric system 

• Imagers, spectrographs 



HabEx.

• 4-8m monolith 
• Needs ~10-10 contrast 
• Coronagraph, wavelength of 0.5-1.0 micron 
• and/or starshade, wavelength of 0.25-1.0 micron 
• Camera 
• IFU, R=70 spectrum of 30 mag exoplanet 
• 1” FOV 
• Optimized for exoplanets, but other uses of 

instruments possible 
• L2 orbit or Earth-trailing 



Large UVOIR Surveyor 

• 8-16m (likely segmented, obscured primary) 

• HST-like bandpass (91nm – ~2 microns) 

• Suite of imagers/spectrographs 

• Need ~10-10 contrast for planet imaging 
(coronagraph and/or starshade), less contrast 
for other studies 



X-ray Surveyor 

• Angular resolution better than 1” 

• 3 sq. m effective area 

• High-resolution spectroscopy (few thousand) 
over a broad band 

• FOV ~ 5’ 

• Wavelength range ~0.1-10 kev 



Suggested Topics of Discussion.

• Joint PAG Reports?

– Joint summary.

– Joint table.

• Should we add any missions?

• Should we subtract/merge any missions?

• Should we study the full range of exoplanet DI architectures?

• How should we organize the STDTs for these missions?

• What non-exoplanet science can be done with smaller apertures 
(e.g., for HabEx)?

• What roles do the Far-IR and X-ray Surveyors play in exoplanet
science?

• What do we say about probes?



Requests:

• Let’s be careful to distinguish facts from 
opinions and speculations.

• Let’s focus on possibilities and solutions, 
rather than shooting down other people’s 
ideas.

• Participate!

• Be generous: to each other, to the process, to 
facilitator (me!)

• Have fun!



Organizing the STDTs for HabEx and 
LUVOIR.

• Separate or joint STDTs? 

• Strong opinions on both sides.

– “I am strongly of the opinion that NASA should 
proceed with studies of BOTH a “LUVOIR” mission 
and a “HABEX” mission

– “…we strongly endorse study of a merged mission 
concept that simultaneously addresses the 
scientic goals of the exoplanet and the UVOIR 
communities.”



Organizing the STDTs:
Points of Discussion.

• Wish to avoid duplication of effort and to maximize exoplanet community unity 

through shared exoplanet purpose, tools, science and technology.

• The breadth of technologies required may not allow for thorough study by one 

STDT.

• Separate STDTs may lead to fracturing of the community:

• One STDT may lead to marginalizing of the exoplanet science.

• Consensus:

– Separate engineering/design teams

– Some overlap/coordination between science teams

• Science Team coordination suggestions

– Two separate science teams with some overlap.

– Two separate science teams with some overlap, and a separate “referee” team (i.e., supported 

by ExEP).

– One science team




