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Early Science is defined as 
any science enabled by 
Rubin for its community 
through and including 
the first data release, 
Data Release 1 (DR1)

https://www.lsst.org/scientists/glossary-acronyms


Vera C. Rubin Observatory    |   Early Science PI Briefing 2022   |  LSST@Europe4,  24-28 October 2022 Acronyms & Glossary

Motivations for an Early Science Program

3

● To enable high-impact science prior to the first data release, DR1, 
both before and during the first year of regular survey operations. 

● To provide early access to both static-sky and time-domain 
science-ready data products to support the community as they 
develop their LSST analyses in preparation for DR1, 

● To enable time-domain astronomy via Alert Production during 
commissioning and in the first year of operations. ╫

╪ Due to the need for Data-Release-derived templates, Alert Production cannot run at full scale nor full fidelity during commissioning and year one.
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Elements of the Early Science Program

4

● A series of Data Previews based on reprocessed data taken during the Rubin 
Observatory commissioning period:

○ Data Preview 1 (DP1): based on ComCam data, 
○ Data Preview 2 (DP2): based on LSSTCam data, 
○ Data Release 1 (DR1): based on the first 6 months of LSST data.

● Template generation prior to the start of regular survey operations based on 
data collected during commissioning with LSSTCam to maximize the number 
of templates available for Alert Production at the start of the 10-year survey.

● Incremental template generation during the first year of operations, as and 
when sufficient images passing quality cuts have been acquired. These 
templates will then be used immediately during year 1 to generate alerts, thus 
steadily increasing the number of Alerts generated over the course of year 1. 
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Commissioning Data Collection – Timeline

5RTN-011, valid as of October 2022

LSSTCam
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Early Science Scenarios

6

We consider two scenarios to ensure Early Science:  
● Scenario A: The full commissioning plan comprising system optimization and science 

validation is successfully executed as planned. The Operations team then carries out an 
Operations Readiness Review (ORR) to effectively conduct a "full dress rehearsal" of 
science operations and demonstrate the readiness of the Operations team to execute 
the 10-year survey. Data collected during commissioning and the SV Surveys is 
reprocessed to produce DP2, which will be released 6 months following the completion 
of the SV Surveys

● Scenario B: On-sky time in commissioning is reduced as the construction work draws 
to an end, resulting in the SV surveys not being completed prior to the end of the 
construction phase.  The Operations team spend up to 3 months prior to commencing 
the 10-year LSST survey carrying out any remaining SV Survey observations and 
releasing DP2 with the same data products as planned in Scenario A.
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Early Science Scenarios – Key Points

7

● Contents of DP2 will be the same irrespective of which Early Science 
Scenario materializes – Only the timing of the release of DP2 and the start 
of the 10-year survey is different between the two scenarios. 

● In both scenarios it is assumed that the Rubin Construction project delivers 
an integrated system that can capture, transfer and process 
science-grade data at the time full/survey operations begins.

● Both scenarios will include alert generation of some type, with the major 
distinction being the relative availability of templates in time, sky position, and 
filter.

● As we approach full/survey operations and the commissioning program 
emerges and is executed, a single scenario will be adopted and executed.

https://www.lsst.org/scientists/glossary-acronyms
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RTN-011: A Roadmap for Early Science – V2 

8

rtn-011.lsst.io

Cite RTN-011 as follows:
Leanne P. Guy, Keith Bechtol, Eric Bellm, Bob Blum, Melissa L. 
Graham, Željko Ivezić, Phil Marshall & Michael Strauss (2022). 
Rubin Observatory Plans for an Early Science Program (v2.1). 
Zenodo. https://doi.org/10.5281/zenodo.5683848

BibTex available via the DOI zenodo link, an in the back-ups

RTN-011: Plans for Early Science  is the guiding document for 
Early Science with Rubin.  It is a living document that will 
evolve over the course of the pre-operations period. 
● Provides the plans for a Early Science Program

● Describes the Early Science Data Products

● Describes plans to implement incremental template 
generation to augment alert production in the early phases 
of the survey.

● Provides a timeline for execution 

● Describes how the community can contribute

● Can and should be cited in research proposals
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Timeline

9
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This is Early Science Proposal Year

10

Research 
Proposal 

PI Briefing 
2022This academic year (FY23), grant and fellowship proposals will be for 

the 3-year Early Science period FY24-FY26:

● Grant Period Year 1 (FY24): 
○ Preparation
○ DP1 (ComCam) FY24 Q3

● Grant Period Year 2 (FY25): 
○ Survey Start
○ DP2 (LSST Cam)

● Grant Period Year 3 (FY26): 
○ DR1 (first 6 months of LSST)
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Prompt Data Products
Alerts: Alert packet containing: alertId, DIASource, DIAObject or SSObject,  previous up to 12 
months of detections,  science/template/difference image cutouts 

Images: Single visit images, difference images, template

Catalogs: DIASource, DIAObject, SSObject, ForcedSource.

Prompt Products Database Timescale
The prompt products database, containing the prompt 
catalogs will be updated on a 24hr timescale. 

Static Science Data Products
DR data products from DP1 and 2 based on commissioning
and SV survey data, and DR1 based on the first
6 months of data.  

Definitions
Source = A detection in an image with SNR>5
Object = Sources associated by coordinate
DIA = Difference Image Analysis
DIASource = A detection in a difference image 
with SNR>5
DIAObject = DIASources associated by coordinate
SSObject = Solar System Object
Template = Transient-free image

Early Science Data Products

https://www.lsst.org/scientists/glossary-acronyms
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Data Preview/Release Schedule &  Contents

12RTN-011, valid as of October 2022

https://www.lsst.org/scientists/glossary-acronyms


Vera C. Rubin Observatory    |   Early Science PI Briefing 2022   |  LSST@Europe4,  24-28 October 2022 Acronyms & Glossary

The Rubin Data Products, Abridged

13

● Introduction to the Rubin Data 
Products and Rubin Science Platform

● Tells your proposal reviewers what 
Rubin will provide, and hence what will 
still need to be developed e.g. by you, 
if your proposal is successful

● Can and should be cited in research 
proposals
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Cite Graham (2022) as follows:
Melissa Graham. (2022, August 19). The Rubin Data Products, Abridged (2022). Zenodo. 
https://doi.org/10.5281/zenodo.7011229

BibTex available via the DOI zenodo link
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Data Previews: a Path to Operations

14

Goal: To help scientists and students learn to use the RSP’s tools and the LSST data products.

Data Preview 0: happening now, based on simulated LSST-like data from the DESC’s DC2
Data Preview 1: ~Mar 2024, based on data from the Commissioning Camera (single-raft)
Data Preview 2: ~Jan 2025, based on commissioning data from the Science Camera

How many participants? For DP0, 600. The number of RSP users will scale up throughout 
the Data Previews, until everyone can have an account by the time of the start of full 
Operations.

Why is the number of users limited?
● The tools and data products are in active development: software is evolving.
● The DP0-era RSP offers limited functionality compared to the future version.
● There remain some risks (e.g., data sharing safeguards, finite compute resources).
● Rubin staff are still limited in their capacity to provide support during DP0.

https://www.lsst.org/scientists/glossary-acronyms
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Alert Generation in Year 1

15

To maximize the opportunities for Early Science,  Rubin will incrementally 
generate templates during Commissioning and year 1 using the best 

images available and covering as much sky in as many filters as possible. 

● Commissioning Data Templates: Build templates, where possible, from all 
science-quality commissioning data before the start of year one, and use them to 
generate alerts during year one

● Year One Data Templates: Build templates progressively from data obtained during 
year one (e.g., on a weekly or monthly timescale), and use them to generate alerts 
during year one, either instead of, or in addition to using commissioning data to build 
templates.

 See: DMTN-107: Options for Alert Production in LSST Operations Year 1 

https://www.lsst.org/scientists/glossary-acronyms
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Commissioning Data Templates

16

● Where possible, if commissioning observations are agnostic to pointing and 
filter, we will endeavour to choose a pointing and filter that optimizes building 
templates to enable early science.

● Different science drivers naturally lead to different prioritization strategies
○ Milky way science would prefer templates that cover the galactic plane, 
○ Time domain science prefes templates in multiple bands vs. single band for a larger area. 
○ SN, transient and variable star science prefer templates for all bands in the Deep Drilling Fields.

Several science 
collaborations have already 
been pro-active in 
providing input on 
considerations for template 
generation in year one 

https://www.lsst.org/scientists/glossary-acronyms


Vera C. Rubin Observatory    |   Early Science PI Briefing 2022   |  LSST@Europe4,  24-28 October 2022 Acronyms & Glossary

Incremental Template Generation

17

● DM has committed to constructing a system capable of building Image 
Differencing Templates outside of Data Release Processing:

○ 1.4.5 Template Coadds ID: DMS-REQ-0280 (Priority: 1b) 
Specification: The DMS shall periodically create Template Images in each of the u,g,r,i,z,y 
passbands. Templates may be constructed as part of executing the Data Release Production 
payload, or by a separate execution of the Template Generation payload. Prior to their 
availability from Data Releases these coadds shall be created incrementally when sufficient 
data passing relevant quality criteria is available. 

● To enable artifact rejection, templates in year 1 will be built with at least three 
images (five in subsequent years.)

● Templates are not necessarily built from the first N images that are collected, 
● Once a template is produced for a sky position and filter it will not be 

replaced until the next Data Release to avoid repeated baseline changes.

https://www.lsst.org/scientists/glossary-acronyms
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Access to Early Science Data

18

LSST Full-Stream  Community Brokers

LSE-319: LSST Science Platform Vision Document
Next to data, collaborative, cloud computing 

environment, ~1TB storage and 2 cores per user

● SNAPS
● POI/Variables

● Alerce
● AMPEL
● ANTARES
● BABAMUL
● Fink
● Lasair
● Pitt-Google

Downstream Brokers 

https://www.lsst.org/scientists/glossary-acronyms
https://lse-319.lsst.io/
https://alerce.science/
https://ampelproject.github.io/
https://antares.noirlab.edu/
https://docs.babamul.dev/
https://fink-broker.org/
https://lasair.roe.ac.uk/
https://pitt-broker.readthedocs.io/
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Strengthening your Research Proposal

19

● Position your program relative to Rubin  
○ Cite Graham (2022) to be very clear about what Rubin will not provide, and hence what 

you need to be funded to do
○ Cite RTN-011 for the data products expected in each of DP1, DP2 and DR1, to 

demonstrate your program’s feasibility
● Leverage Rubin and LSST Science Collaboration (SC) resources 

○ Cite your DP0 delegate experience, and/or explain your vision for how the LSST User 
resources (Graham 2022) on the Rubin Science Platform will enable your program 

○ Describe how your research program will benefit from being embedded in your SC
○ Are there in-kind contributions for your SC that may be related to your expertise and 

that you would like to help direct? Add time to your proposal to technically and 
scientifically direct a related in-kind contribution for your SC. This will demonstrate 
leadership, and you can couple the incoming effort to support your planned program.
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Getting the Details Right: 
Early Survey Observations and the SCOC

20

● Rubin’s Survey Cadence Optimization Committee (SCOC) aims to deliver its 
Phase 2 recommendations for the baseline cadence in Dec. 2022.  See: SCOC 
Handout  and  SCOC Information.

● The Survey Cadence Optimization Committee (SCOC) will work with the 
Rubin Survey Scheduling Team to study the impacts of optimizing the early 
survey (Year 1) observations for early science.

● The SCOC will continue to solicit input from the community on many aspects 
of the LSST cadence, including the details of the Year 1 observing strategy, 
see  SCOC v2.0 and 2.1 simulations review timeline

● The SCOC will make recommendations for the details of the early survey 
observations, based on the plans for commissioning and the realized 
performance of the telescope and software

https://www.lsst.org/scientists/glossary-acronyms
https://www.lsst.org/sites/default/files/SCOC%20Handout.pdf
https://www.lsst.org/sites/default/files/SCOC%20Handout.pdf
https://www.lsst.org/content/charge-survey-cadence-optimization-committee-scoc
https://community.lsst.org/t/scoc-v2-0-and-2-1-simulations-review-timeline/6712
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Timeline for Early Science Decisions 
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● Very dependent on commissioning 
● Will know a lot in a year and will check in every few months.
● Track the celebratory milestones page : DMTN-232

Bob

https://www.lsst.org/scientists/glossary-acronyms
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Early Science is coming: get ready! 

23
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Questions 
and Answers
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FAQ: Early Science

25

What is early science defined as?
● Any science enabled by Rubin for its community through and including the 

first data release, Data Release 1 (DR1)
 Is this all of year 1 observing? 
● No,  Early Science includes the first 6 months of LSST data, which will be released 

one year after the start of the survey, as Data Release 1 (DR1)

Will there be any special observing surveys in the first six months? 
● No, Rubin Operations will not conduct any observing that is different from the 

SCOC approved baseline. If the commissioning SV surveys are not completed 
during construction, they will be completed exactly as planned during the first 
3 months of Operations. 
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FAQ: Incremental Templates

26

rtn-011.lsst.io  states that plans have been revised to include the generation 
of incremental templates in year 1. Has the ability to create and handle 
incremental templates  been incorporated into the Rubin codebase? 
● No, not yet. The requirement to be able to build templates outside of Data 

Release Processing has been added to the Data Management Requirements.
● Functionality to coadd arbitrary input images does exist; what is needed is an 

algorithm for selecting those inputs, and some tooling to make this easy to do 
operationally.

If not, what is the timeline for this work to be completed?
● Start of the LSSTCam Science Verification surveys, ~mid 2024 

https://www.lsst.org/scientists/glossary-acronyms
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FAQ: Timeline for decisions
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What is the current timeline for early science considerations/decisions? 
● Concrete plans for Early Science depend strongly on how we emerge from  

commissioning.  We have defined two scenarios to cover different 
commissioning outcomes. We expect to  be able to provide more details in 
about a year.

How does the SCOC recommendations on cadence and early science plans 
play into this?
● We will work together with the SCOC to maximize Early Science while not 

doing something that would be problematic for the survey cadence. 
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FAQ: Citing Rubin documents
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How do I cite RTN-011 from my LaTeX proposal document?
● Using BibTeX, like this, to cite the latest version of RTN-011:

@manual{RTN011,

  title        = {{Rubin Observatory Plans for an Early Science Program}},

  author       = {Leanne  P. Guy and Eric Bellm and Bob Blum and Melissa L. Graham and

                  \v{Z}eljko Ivezi\’{c} and Michael Strauss and Keith Bechtol and

                  Phil Marshall and Robert Lupton},

  month        = oct,

  year         = 2022,

  doi          = {10.5281/zenodo.5683848},

  url          = {https://doi.org/10.5281/zenodo.5683848}

}
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