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• The SSC at IPAC works with the other Ground System elements to achieve the scientific and 
operational goals of the Roman mission.

• Primary SSC Responsibilities include:
– Science Data pipelines

• Science data processing for the Galactic Bulge Time Domain Survey
• Science data processing for all Wide Field Spectroscopy mode data including the High Latitude Wide Area, 

Time Domain and General Astrophysics surveys
– Coronagraph Instrument Operations

• CGI Observation scrips and procedures
• Data Analysis Environment for CGI data processing 
• High Order Wave Front Sensing and Control (deformable mirror) operations
• CGI health, safety and performance monitoring

– Proposal calls, peer reviews and community grants
• Issue General Observer (GO) /Guest Investigator (GI)/Theory calls for proposals
• Manage the peer review and time allocation process and investigator grants

– Community engagement

The Roman Science Support Center at IPAC
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• The SSC works with the Roman Project Science Office and the Science Investigation Teams to:
– Understand science requirements of the mission
– Define operational and data processing scenarios
– Discuss potential roles and contributions of future Science Teams

• IPAC and SSC scientists are directly involved in current Roman Galactic Bulge Time Domain, High 
Latitude Wide Area and High Latitude Time Domain Survey Science Investigation Teams.

• The SSC participates in Roman working groups focusing on WFI calibration, wide field spectroscopy 
data processing, data formats, simulations, etc.

• The SSC participates in the Formulation Science Working Group and The Roman Science Interest 
Group.

• The SSC team includes scientists with expertise in: 
– Microlensing data reduction and analysis
– Direct exoplanet imaging and coronagraphy
– Wide field Infrared spectroscopic data reduction, analysis and simulations
– Cosmology, supernovae, MW and galaxy evolution (theory and observation)

SSC Roman Science Support
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SSC Interfaces
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• Microlensing Science Operations System (MSOS): WFI microlensing data processing for the 
Roman Galactic Bulge Time Domain Survey, which will produce high-level science data products 
and deliver these to the Roman archive.

• Grism and Prism Data Processing System (GDPS): WFI wide-field spectroscopy data processing 
for the High Latitude Wide Area, High Latitude Time Domain and Guest Observer surveys, which 
will produce high-level science data products and deliver these to the Roman archive. 

• CGI Operations System (COS):  CGI operations support including validation of commanding 
products and instrument health, safety and performance trending, and support of the High Order 
Wavefront Sensing and Control (HOWFSC) Ground in the Loop (GITL) operations.

• CGI Data Management System (CDMS): CGI instrument support including low-level data 
processing, user support, providing a Data Analysis Environment (DAE) which will be used to 
produce high-level data products, validate and deliver these products to the Roman archive.

• Roman Telescope Proposal System (RTPS): Roman Telescope proposal ingest, time allocation 
committee review process, and grants management.

• Community Engagement: Interface with the scientific user community for Roman exoplanet
science, proposal preparation and submission, and spectroscopic science. 

Main SSC Systems
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Roman Data Levels



ESA Roman Information Session July 20217/7/21

The SSC will manage the Microlensing Science Operations System
(MSOS).  The primary responsibilities of the MSOS are to:

• Implement and operate the microlensing pipeline, including light curve 
generation, starting from Level-2 images, identifying microlensing events, 
deriving stellar and planetary parameters, and measuring the pipeline 
detection efficiency.

• Produce Level-3 & 4 data products, including images, light curves, catalogs, 
detection efficiency, completeness and reliability and DQA products.

• Deliver Level-3 & 4 data products to the Roman archive.  
• Support the community in analyzing Roman microlensing data.
• Release pipeline modules and associated documentation to the community.

The Microlensing Science Operations System

1: Simulated Galactic Bulge 
single exposure

2: Oversampled reference 
image

3: Difference image using 
measured effective PSF
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The Grism-Prism Data Processing System

The SSC and the Laboratoire d’Astrophysique de Marseille (LAM) are 
collaborating to create the Roman Grism-Prism Data Processing 
System (GDPS). The primary responsibilities of the GDPS are to:

• Implement and operate the Roman Wide Field Spectroscopy Mode 
(WSM) pipelines that will operate on all WFI spectroscopy data (High 
Latitude Wide Area, Time Domain and General Astrophysics 
surveys).

• Produce Level-4 WSM grism and prism science and calibration data 
products, including decontaminated 2D and 1D spectra, catalogs, 
redshifts and spectral fitting results, and DQA products.

• Deliver Level-4 science data products to the Roman archive. 
• Support the community in analyzing Roman WSM data.
• Release pipeline modules and associated documentation to the 

community.
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Roman Wide Field Spectroscopy Mode Surveys

• There are two core survey concepts being planned for the Roman Space 
Telescope which have significant spectroscopic components:

– High Latitude Wide Area Survey
• Combined four NIR band imaging and grism survey using WFI over >1700 sq. deg. in 4 passes, 

including dedicated time for deep field observations (20 sq. deg.).  Notional estimate of 200 total 
days over the 5 year baseline science mission. 

• Expect ~107 redshifts determined by two emission lines over 1 < z < 2.
– High Latitude Time Domain Survey

• A two tier imaging (six-bands over 16 and 5 sq. deg.), and prism (3.4 and 1.1 sq. deg.) survey for 
SNe.  A total of 146, 30hr visits every 5 days over 2 years of the mission. 

• Expect more than 100 Type-Ia SNe per 0.1 redshift bin over 0.2 < z < 1.7.

• These surveys will be interspersed with peer-reviewed community surveys and 
dedicated calibration observations throughout the Roman prime mission.

• The GDPS will process all WFI spectroscopic data (beyond Level-2) for the 
Roman archive.
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SSC/GDPS Collaboration: Euclid-Roman Synergies

• A CNES-NASA MOU that describes the intent to collaborate on WSM science data 
processing.

• An SSC-LAM Operational Interface Agreement (OIA) that describes the exchange of 
software, data, and documentation between SSC and LAM.  

• The GDPS leverages Euclid development and experience:
– LAM contributes OU-SPE expertise
– IPAC hosts the Euclid NASA Science Center (ENSCI) and Euclid SDC-US, and it 

participates in Euclid SGS and software development. A number of GDPS members 
are also part of ENSCI, actively working on the science and calibration pipelines.

• The GDPS team is also actively consulting with the Euclid OU SIR co-leads. 
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The SSC will manage the CGI Operations System (COS) and the CGI Data Management System (CDMS).  
The primary responsibilities of the COS and CDMS are to:

• COS
– Command and operate the CGI during commissioning and nominal operations.
– Develop tools to create, format and validate CGI programs and observing scripts, 

based on designs and goals of the Coronagraph technology demonstration team.
– Perform High Order Wavefront Sensing and Control/Ground In The Loop 

(HOWFSC/GITL) operations, processing and uplink.
• CDMS

– Produce Level-1 CGI data and deliver to the archive.
– Develop and operate a Data Analysis Environment (DAE) for the process of CGI data.
– Validate and deliver Level-2-4 CGI data produced by Coronagraph technology team to the Roman 

archive.
• Asses and trend CGI Health & Safety, performance.
• Support CGI I&T and Observatory I&T.

The Coronagraph Instrument Data and Operations System
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The Roman Telescope Proposal System

The SSC will manage the Roman Telescope Proposal System (RTPS).  The primary 
responsibilities of the RTPS are to:

• Issue the call(s) for General Astrophysics (GO), Archival (GI) and Theory proposals
• Support the community in proposal submission, and accept and ingest proposals 
• Design and maintain proposal submission software
• Maintain proposer/proposal database
• Manage the peer review process for all proposals
• Notify proposers of results and support post-selection process
• Manage GO, Archival, and Theory grants
• Support the proposal preparation and submission process via regular workshops, on-line 

documentation, and a helpdesk
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• The SSC will Interface with the scientific user community for Roman exoplanet science, WFI 
spectroscopy, CGI operations and observations, and proposal submission 

• Develop and maintain a Roman website (WFI and CGI simulations, meeting information, parameter 
updates, links to partner websites and other Roman resources, etc.) and a helpdesk system

• Support and organize Roman science conferences and workshops for the astronomical community, 
including splinter/special sessions at the AAS.

• Support the general public and provide educational and public outreach products in these areas, in 
coordination with, and following the procedures of the Roman Communications Board.  

SSC Community Engagement and Outreach

Example WSM data 
simulation available 
to community

Previous meetings on GO science, microlensing, exoplanets, etc.

SSC website: https://roman.ipac.caltech.edu
SSC Helpdesk: roman-help@ipac.caltech.edu

https://roman.ipac.caltech.edu/
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Exploring the Transient Universe with Roman
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• The Roman science pipelines and data products for microlensing and wide field spectroscopy, 
and related user support, will be made available to the worldwide scientific community.

– The WSM pipelines leverage the development work and testing for Euclid on the OU SIR 
and SPE, and they will take advantage of in-orbit lessons once Euclid is launched and 
commissioned.

– Close collaboration with LAM and consultation with OU-SIR co-leads ensures Euclid wide 
field grism spectroscopy algorithms are carefully adapted to the Roman surveys and 
science requirements, and that lessons-learned from Euclid get applied in a timely fashion.

• Participation on the Roman FSWG, core science survey teams, and the CCPP

• Roman proposals for observing time and general investigations are open to the worldwide 
scientific community, following standard NASA policies.
– ISO, Spitzer, Hubble, Planck, Herschel and Webb have demonstrated the great value of cross-Atlantic 

science community collaborations.

• Roman science meetings and workshops welcome and encourage participation by the 
worldwide science community.  This has been true for past meetings, and for meetings being 
planned for 2022 and beyond – e.g., Exploring the Transient Universe with Roman

Participation by the European Community
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35 Years of Science Operations and International Missions at IPAC

• IPAC advances the exploration of our Universe through 
science operations, data archiving, and community 
support with a special focus on:

o Cosmology
o Galaxy evolution
o Exoplanets
o Asteroids and the Solar System
o IR/Sub-mm Astrophysics

• IPAC has a long-standing, strong connection to the 
European community through joint development and 
research on ESA and NASA led missions.

• We look forward to building on this legacy and working 
together on Roman.


