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FLAG working group status
● Goals:

○ Collect and synthesize community input on capabilities & 
technologies that motivate large (Probe-class or Flagship-class, 
>~$1B) gamma-ray mission concepts for implementation in the 
next decade.

● Today: update on input received so far.



ASTRA - Astrophysics Strategic Technology & Research Accelerator
 

The goal is to identify a small set (4-6 across all areas of astrophysics) of compelling mission 
concepts (in the >$1B class) that address the most important open questions in astrophysics 

and that could be advanced through the ASTRA incubator program.

Each SIG is asked to:
● Review the context: Consult Astro2020, Enduring Quests, ...
● Identify science priorities.
● Account for upcoming missions, Webb, Roman, HWO, potential IR/X-ray probes, and 

international missions.
● Prioritize for the entire astrophysics community (not your subfield).
● Streamline community input.



18 submissions so 
far.

Web-site open 
through May.



Big Picture: What do we need to do now?

Astrophysics 
Questions

Observational
Capabilities

Mission 
Concepts



Step 1: Astrophysics Questions that need to be addressed with 
Gamma-ray Observations

● Goals for report : 
○ Present a map of questions to observational needs
○ Present a map of generalized concepts that could meet 

observational needs
● Starting Point for Table of Questions (most of this has already been 

done)
○ Build on FIG SAG
○ Reference Astro2020
○ Other older surveys and reports may still be relevant and 

important
■ Keep this in the Goldilocks zone… enough questions to 

cover key areas of astrophysics where gamma ray 
observations are needed. Not so many to make it a big 
laundry list.



Working Table of Astrophysics Questions, Goals, and Observational Needs

https://tinyurl.com/
2vsrr9ut

Edit the table directly using this link or send 
comments to Henric and Liz.

● Homework for the group
○ Settle formulation of questions for the report (FIG SAG?) 

■ Some are written as observational goals 
■ Are there key questions central to astrophysics and with very 

high impact from gamma-ray observations that are missing?
○ Specify observational needs well enough to assess basic feasibility 

and allow definition of estimated measurement needs from 
generalized concepts.
■ Where is work is needed to obtain more quantified terms?











Next steps: How to address key astrophysics questions? 
Develop mapping of capabilities to observational needs

Initial draft table in progress to be shared next with the group. 
We will need your help to improve this.

Goal: 
● Use community inputs to derive generalized capabilities, e.g., 

MeV/GeV imaging spectroscopy, wide-field transient 
monitoring, MeV/GeV polarimetry … 

● Include estimated performance levels that can be reached, 
some assessment of concept maturity.

● Connect these capabilities to the observation needs of science 
questions.



Enabling Technologies 



Threshold?



Transients & 
multimessenger 

astrophysics
(GW, 𝝂, 𝛾). 

New Astrophysics 
through new 

measurement 
capabilities

𝛾-ray 
optics

Bigger &  
Better

𝛾-ray 
polarization

MeV 𝛾-ray 
spectroscopy 

𝛾-ray timing

𝛾-ray 
imaging

Approaches

Satellite 
Fleet



Shy et al.: cadmium zinc 
TElluride Radiation 

Imager (TERI)

CZT Detectors & Coded mask & 
Compton imaging (Moiseev+, 

Orlando+, Karwin+)

Orlando+

Sophie Fendler (WashU Satellite): X-ray/gamma-ray burst detection with 
optical/IR capabilities, possibly involving smallsats or cubesats.



Zoglauer et al. ARCTIS — the All-sky 
Recoil-electron and Compton-photon 
Tracking Imager and Spectrometer — 

leverages novel hybrid germanium pixel 
detectors (HGePDs). 



APT (Buckley+)
AMEGO-X 
(Caputo+)

GRAMS (Aramaki+)









Swarm+

Gamma-Ray Imaging

Mates+

Kislat+
Imaging 

Spectroscopy



Next Steps



Next steps:
● Complete ASTRA input for GR SIG (May)
● Compile draft report (June)

○ Summarize mission concepts, organized according to readiness.
○ Identify approaches that address high priority astrophysics science
○ Identify development needs

● FLAG meeting AAS 248 (Pasadena), 6/15, from 10 – 11:30 AM PDT
● FLAG can be highlighted as part of the Fermi Gamma-ray Astrophysics AAS 

Special Session on Monday, June 15, from 2 – 3:30 PM PDT


