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A Community-defined Roman Galactic Plane General 
Astrophysics Survey 

✓ In 2021 the Roman Project released a Request for Information to the science community to solicit 
comments on (a) whether to select an Early-Definition General Astrophysics Survey, and (b) to 
outline and submit survey concepts that would demonstrably benefit from selection as an Early-
Definition General Astrophysics Survey. 

✓ Twenty complete submissions were received with over 340 unique authors. 

✓ The top-ranked concept was a survey of the Galactic plane (Sanderson et al. 2024).

✓ Accordingly, a community-defined Roman Galactic Plane General Astrophysics Survey, of up to 
approximately 700 hours, was defined by a committee of community members.

✓ There were  no mission level science requirements on a Roman Galactic Plane Survey, leaving the 
full parameter space available to define the observational strategies (filters, depth, cadence, etc.) 
in a way that enabled a broad range of astrophysical investigations.



The Roman Galactic Plane Survey 
Definition Report:  

https://science.nasa.gov/mission/roman-space-
telescope/galactic-plane-general-astrophysics-survey/
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The Survey in a Nutshell 
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I. - The Wide-Field Survey

1.  Sky Coverage: 691 sq. deg
•  more area provides larger samples

2.  Filters: F129, F158, F184, F213 – disk / F129, F158,F213 – bulge 
• these overlap with commonly used JHK filters, favoring comparisons with 

other data sets

3. Photometric Depth: ~23 → ~21 mag
• 10X deeper than any other IR GP survey

4. Timing of the Observations:  F129 and F213 as early as possible / F158 and 
F184 as late as possible 
• Proper motion measurements 

~ 20B sources !
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II. - The Time-Domain Survey
Roman repeated observations are particularly valuable in crowded fields where ground-based observations become 
compromised due to source confusion, extinction and related photometric uncertainties

Modified from Bellm et al. (2022)

➢ High-cadence (11.3 min): 
• two sets of six contiguous Roman pointings that  fully cover 

the Central Molecular Zone/Nuclear Stellar Disk. These two  
regions complement the GBTDS Galactic Center field

• A third inner-Galaxy region, seven degrees from Galactic 
center, sampling both the NGC 6334/NGC 6357 star forming 
regions and the background Galactic bulge

• Further out in the disk, Carina and W43

➢ Hourly cadence with increasing intervals (6,8,10,12, 14 and 16  
hrs): 
•  Serpens South/W40 star forming region 
• Central Molecular Zone/Nuclear Stellar Disk

➢ Weekly cadence:  
• Central Molecular Zone/Nuclear Stellar Disk 
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II. - The Deep-Field Spectroscopic  Survey

➢ Roman grism: wavelength range 1.00-1.94 μm, resolving power R=481 𝛌 [μm] 
➢ Roman prism: wavelength range 0.75-1.80 μm, resolving power R=80-180  

Advantage → Provide the opportunity to obtain spectral information on an overwhelmingly large number of sources 
Challenges → from guiding in crowded fields to extracting information from overlapping spectral traces

➢ Fourteen directions, spaced roughly every ten degrees, with a range of 
stellar density, extinction, and expected level of diffuse emission

➢ A fifteenth direction was added with much greater photometric depth and 
prism observations towards star formation region W40
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Summary of the RGPS Observations
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Synergies with Other Surveys

Rubin- LSST
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The Roman Galactic Plane Survey and 
the Other Roman Observations    
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The Roman Galactic Plane Survey and 
the Other Roman Observations    
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Enabled Science 

I. Galactic Structure
II. Galactic Dynamics 
III. Star Formation and The Interstellar Medium 
IV. Low-Mass Stars, Brown Dwarfs, and Free-floating Planetary 

Mass Objects
V. Dust and The Extinction Curve
VI. Microlensing
VII. Star Counts
VIII.Eruptive Variables 
IX. Pulsation Variables and Evolved Stars 
X. Compact Binaries 
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Microlensing

➢ Microlensing events are typically identified from time series photometry, but the models suffer several
degeneracies and additional data are required to unambiguously determine the mass and distance of
the lens:

• The Roman Galactic Plane Survey can deliver these constrains, e.g.: 
• for thousands of previous events by detecting light from now-separated lenses
• by identifying the source star in contemporary events, enabled by Roman’s high spatial 

resolution
 

➢ Synergies between Roman Galactic Plane Survey observations and past and future surveys including the 
VVV, OGLE, LSST and more,e.g.: 

• deblending and characterizing source stars in crowded LSST image
• high-cadence  time sampling of stellar clusters would allow  FFP events to be detected

➢ Time-domain observations in the Galactic Plane with Roman would produce better constraints on 
parallax and proper motion of stars in obscured or crowded regions, for which Gaia was not designed. 
This could lead to better prediction of future microlensing events. 
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