
*Hubble: f/24

but adaptive optics and a wide field imager

Hubble: 1/100 the FOV

*Hubble: one image sensor

1.4 TB of data beamed back to Earth each day

The Nancy Grace Roman Space Telescope: Wide-Field Instrument



Why survey young SFRs?

Anchor planetary evolution in time 
• Probe planet occurrence rates as a function of  age 
• Capture the primordial radius distribution before atmospheric sculpting 

• Constrain radius-valley emergence and mass-loss timescales 
• Test in-situ formation vs. migration with close-in planets at a few Myr 

• Probe multiplicity and dynamical stability of  newly-formed systems 
• Build census of  young planets



3

0.5 1 1.5 2 2.5 3 3.5 4
Satellite Mass (M )

0.6

1

1.5

2

3

4

5

Sa
te

llit
e 

R
ad

iu
s 

(R
) Envelo

pe aft
er 1.0Myr in

 Disk

Envelope after 0.1Myr in Disk

Rocky Satellites/known exoplanets

Limbach, Soares-Furtado+2023

Trappist-1 
Solar System



Why survey young SFRs with Roman?

Near-Infrared Reach 
• Observe through dust that reddens young regions 

• Reaches embedded stars optical surveys miss  
• Sensitive to cool, low-mass hosts and brown dwarfs



Roman can monitor low-mass stars, brown dwarfs, and planets

51

Rosette Nebula (10 Myr, 1.5 kpc)



Large Field of  View & High Spatial Resolution 
• Wide field monitors large populations  

• High spatial resolution enables transit survey of  dense fields

Why survey young SFRs with Roman?
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Cycle 22 HST Treasury Program, 
Robberto+2020 Credit: ESO, H. Dress

The TEMPO Survey



Opens New Discovery Space 
• Transiting satellites and moons orbiting self-luminous free-floating / 

rogue planets

Why survey young SFRs with Roman?
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Light curve reveals host rotation and companion transits
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Prof. Sam Grunblatt, University of Alabama
planet hunter/asteroseismologist/galactic archaeologist/fan of mountains at all temperatures

sgrunblatt@ua.edu

skgrunblatt.github.io

detection of transiting exoplanet systems

around post-main sequence stars

asteroseismology of red giant stars

comparing population demographics to understand 

late-stage planetary system evolution

warm mountains

cold mountains

temperate mountains

mailto:sgrunblatt@ua.edu
http://skgrunblatt.github.io


Extending planet demographics to large star 
clusters will let us search for planet populations 

with unique origins.

Grunblatt+ (2023b)Huber+ (2020)



We can even consider searching for planets that 
formed in other galaxies—such as the metal-rich 

component of the Sagittarius core/stream. 



We can even consider searching for planets that 
formed in other galaxies—such as the metal-rich 

component of the Sagittarius core/stream. 
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A 3-week survey with Roman could detect ~25 hot 
Jupiters in Sgr, mostly around subgiant and giant 

stars in the Sgr core.



Exoplanet Demographics 
Opportunities with Roman General 

Astrophysics Surveys Time
Scott Gaudi (OSU)

2026 Sagan Summer Workshop
Exoplanets with Roman Surveys: Microlensing and Transits

7/24/2026



Coronagraph GAS?

• It is not possible to apply for GAS time on the coronagraph (at the 
moment)

• CGI is a tech demo instrument – not a science instrument
• There is no infrastructure for a CGI GI program (user support, 

documentation, general planning tools, etc.)
• One can submit white papers to the Coronagraph Community 

Participation Program (CPP) with observing suggestions. 
• Likely will be call for white papers after commissioning after the 

capabilities are better understood.

2026 Sagan Summer Workshop 27/24/2026



Extragalactic Planets
Probing Extragalactic planets with Roman 
• Survey: High-cadence imaging of one field 

in M31 (Ingrosso+2009) for ~2 months
• Microlensing yields: ~50 events/month for 

resolved stars
• Planet yields: ~few per campaign for giant 

planets
• Science: Bound and free-floating planets, 

stellar variability

Covone et al. 2000, Baltz & Gondolo 
2001, Chung et al. 2006, Ingrosso et al. 
2009



Other bulge surveys

• Very high cadence bulge survey (single field, ~minute cadence)
• Microlensing: low-mass bound planets, free-floating planets, moons
• Other variability: flares, ultra short period binaries, small transiting 

planets
• https://asd.gsfc.nasa.gov/roman/white_papers/2023/044_Kupfer_GBTDS.pdf
• https://asd.gsfc.nasa.gov/roman/white_papers/2025/003_Kupfer_GPS_WP.pdf
• https://arxiv.org/abs/2212.14887

• Wide survey for microlensing parallax?
• Cover ground-based survey fields or Earth 2.0 fields
• Would require a very high overhead

2026 Sagan Summer Workshop 47/24/2026

https://asd.gsfc.nasa.gov/roman/white_papers/2023/044_Kupfer_GBTDS.pdf
https://asd.gsfc.nasa.gov/roman/white_papers/2023/044_Kupfer_GBTDS.pdf
https://asd.gsfc.nasa.gov/roman/white_papers/2025/003_Kupfer_GPS_WP.pdf
https://asd.gsfc.nasa.gov/roman/white_papers/2025/003_Kupfer_GPS_WP.pdf
https://arxiv.org/abs/2212.14887
https://arxiv.org/abs/2212.14887


Very high cadence?

• Maximum data rate is set by downlink constraints (visibility 
windows from the White Sands ground station). 

• The GBTDS data rate (2 minutes x 6 downlinked frames per 
exposure) is close to this maximum

• May be able to increase this using ESA + JAXA ground stations
• But will need to assess data compression quality

2026 Sagan Summer Workshop 57/24/2026


