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1. High-Cadence Seasons
2. Low-Cadence Seasons
3. Grism Snapshots
4. Multiband Snapshots
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(~ Jan 2032)The Galactic Bulge Time Domain 
Survey

• 6 Seasons (S1-3, S8-10)
• 70.5 day duration
• 4.5-year Total Baseline
• Primary Filter: F146 (0.9-2.0 um)
• Secondary Filters: 

• F087 (0.8-1.0 um)
• F213 (2.0-2.3 um)

• Secondary Filters Taken at ~3 hr cadence 
(Every ~14th exposure)



• S4-7: Low-Cadence (~3 days)
• Multi-bandpass Snapshots: 

3x/season (30 total)
• 5 Filters: F062, F106, F129, F158, F184

• Grism Snapshots: 3x/season (30 tot)
• R~500-800, ~8-10 km/s resolution
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The GBTDS for Transit Scientists
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The GBTDS for Transit Scientists
Because for the first time ever, a space-based, high-
cadence photometric survey is not just for us. 
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Transiting Planets 
in Roman
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Transiting Planets 
in Roman

1. Demographics for Rare* 
Planetary Systems

2. Demographics across all 
major Galactic 
populations

3. Demographics of (Ultra-) 
Hot Jupiter Atmospheres

Rare*: occurrence has yet to be 
measured well due to sample size
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Kepler-Like Occurrence [M/H]-Scaled Occurrence
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Roman Transits vs. Microlensing 
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Roman Transits and Microlensing 

Joint Demographics! 
• Sensitivity to different 

features 
• Mass vs. Radius
• Mutual inclinations & 

multiplicity
• Coverage from 0-

infinity AU for gas-
giants

• Same Stellar 
Population at long 
periods
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Kepler-Like Occurrence [M/H]-Scaled Occurrence



Exoplanet Atmospheres with 
Roman Yiwei Chai 

(JHU)
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Exoplanet Atmospheres with 
Roman – Yield Estimates 

Case 1 - Chromatic Transits 
(at least ~500 total)

Case 2 - Secondary Eclipses 
(at least ~900 total )

Yiwei Chai 
(JHU)
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Detecting Orbital Decay with Roman
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Carden et al. (2025)
Predicting up to ~10 planets with 
detectable orbital decay in the 
GBTDS 

Kylee Carden 
(JHU)
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Roman’s Habitable Transiting 
Planet Yield

Earth-like: 
• R = 0.5-1.5 R_e

Conservative HZ Yield: 18 +/- 6

Optimistic HZ Yield: 33 +/- 6

Host stars all late M dwarfs
• 0.1-0.3 M_sun
• Periods from ~9-40 days
• F146 = 18-21 mag_AB
• Distance: ~1-1.5 kpc
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Fernandes et al. 
(Accepted)



Summary and Things to Look Forward to

• At this time next year, Roman will be collecting data.
• Challenges for GBTDS Transiting Planets

• Faint stars
• High Noise Floor
• Uncertain Stellar Parameters (Patience!)

• Roman Transiting Exoplanets have a lot of new science to offer
• Demographics of Hot Jupiter Atmospheres: ~1000 secondary eclipses
• Transit + Microlensing covers giant planets at all orbital separations
• And yes, even habitable zone planets! 
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BACKUP SLIDES
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Quirks of the GBTDS for Transit Scientists:
Roman will not be Staring.

• Images will be Dithered
• Likely sensitive to systematics 

such as inter-/intra-pixel 
sensitivity variations
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Quirks of the GBTDS for Transit Scientists:
Roman will not be Staring.

• Images will be Dithered
• Likely sensitive to systematics 

such as inter-/intra-pixel 
sensitivity variations

• Increased Overhead:
• Each Star has ~91%  Overhead
• Noise Equivalent to a ~0.8-m 

Aperture with no Overhead

• Transits are Undersampled
• Likely some implications for TTVs 
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Challenges of the GBTDS for Transit Scientists:
Roman Stars will be Faint.
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Challenges of the GBTDS for Transit Scientists:
Roman Stars will be Faint.

• Follow-up is Hard
• But not as hard as Kepler!

• RV Follow-up is REALLY Hard

January 3, 2026 ExoPAG 33 39



Challenges of the GBTDS for Transit Scientists:
Roman Stars will be Faint.

• Follow-up is Hard
• But not as hard as Kepler!

• RV Follow-up is REALLY Hard
• Roman is Deeper than Gaia

• No a priori input catalog**
• Reliable stellar parameters will 

take a while

**see Sean’s talk next
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Stellar Parameters in the GBTDS

• Will rely on 
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