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What do we mean by “Early Science”

● Early Science is any science enabled prior to the first data release, DR1. 

● DR1 is scheduled for release for 12 months after the start of operations (and 
based on the first 6 months of data), 

● Expectations of early science have been built on the basis of substantial science 
verification and validation surveys, and data previews coming out of 
commissioning (Rubin PCW2019).

● We have also informal guidance from NSF to ensure early science is evident (i.e. 
year 1).
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Current On-sky Observing Schedule
Early System Integration 

& Test w/ComCam

Technical  I&T with 
ComCam

Engineering verification: Active 
Optics, calibration & instrument 

signature removal

Technical I&T with 
LSSTCam

Engineering verification: Active 
Optics, calibration & instrument 

signature removal

3 months

Full System Integration & 
Test w/LSSTCam

Survey 1: Wide Area
Template Generation

Science 
Verification/Validation

Survey 2: Full Depth
10-year survey   in selected 

reference fields with external 

imaging and spectroscopy

Survey 1: Wide Area
Real time  Alert Production

Time

• 3 months of technical I&T with ComCam
• Required verification of system interfaces
• System software integration & data transport to NCSA
• Commissioning the LSSTCam refrigeration system

• 3 months of technical I&T with LSSTCam
• Re-verification of interfaces, software and data transport
• LSSTCam startup on the TMA – vacuum, refrigeration, utilities, SW, etc…

• 2 months of on-sky performance and science verification

3 months

2 months

From: Commissioning Science Verification Session, 
Bechtol & Claver

Speaker: Bob Blum 

https://project.lsst.org/meetings/rubin2020/agenda/session/rubin-commissioning-and-science-validation


Rubin Science Advisory Commitee 2020 October 30

Current Commissioning Data Expectations

Phases of planned on-sky data collection:

● ComCam and LSSTCam Integration and Test
○ Expect to deliver modest amounts of science-quality imaging (e.g., few hours to few nights)

● Science Verification Surveys (example “minimal” plan)
○ Single-visit Performance:

■ 6 star flats in ugrizy * 4 epochs = 4 nights
○ Nominal observing for scheduler testing = 3 nights
○ Challenging regions = 1 night
○ Full-Depth Survey:

■ 20-year depth in ugrizy overlapping at least 1 external reference field, allowing multiple 
dither tests (factor ~3) → ~5K visits = 8 nights

○ Wide-Area Survey:
■ 800 deg2 in griz filters to 1-year equivalent depth, repeated in two phases → ~12K visits = 

20 nights

From: Commissioning Science Verification Session, 
Bechtol & Claver

Speaker: Bob Blum 

https://project.lsst.org/meetings/rubin2020/agenda/session/rubin-commissioning-and-science-validation
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Ensuring Early Science 

Rubin Operations Team is developing a plan to ensure Early Science based around 
three possible scenarios:

1. Commissioning goes well but there is little template generation in SV. The 
system is “ops ready” but templates from commissioning and SV surveys do not 
cover the full sky nor in all filters.

2. Hugely successful commissioning and  SV,  with huge amounts of templates 
generated before year 1. 

3. There is still commissioning work work left to do in year 1  for full operations 
readiness, which would constrain any early science and also the ability to 
generate lots of templates.  

| 5

Speaker: Bob Blum 



Rubin Science Advisory Commitee 2020 October 30

Early Science with minimal SV surveys 

● A ~3/6 month “campaign for early science” is a possibility 
○ Non-survey activity could delay DR1 and must be reconciled with survey cadence 

10-yr science goals. 

● What is the best use of time in this period?
○ Align early science as closely as possible with regular survey operations
○ Time domain science enabled by incremental template generation (do SV survey 

1?)
○ Provide catalogs (e.g. Magellanic Clouds, DDFs, and other calibration fields)
○ What is needed for cosmology and galaxies?
○ Peer review for one month of community proposals
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● The DM Science team (DM-SST), recently carried out a study, of several options 
for Alert Production in Year 1, reported in DMTN-107: Options for Alert 
Production in LSST Operations Year 1.  

● Representatives of the LSST-PST, DM-SST and Operations reviewed the 
proposed DM-SST options at a meeting in October, 2019 and converged on a 
proposed strategy for Alerts  in year 1:

○ Commissioning – Data Templates: Build templates, where possible, from all 
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 monthly timescale), and use them to generate alerts during year one, either 
instead of, or in addition to using commissioning data to build templates.

Strategy for Alert Production in year one
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http://ls.st/dmtn-107
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● LCR-2273: Construct Image Differencing Templates Outside DRP

○ -- 1.4.6 Template Coadds ID: DMS-REQ-0280 
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. -- Accepted

● To enable artifact rejection, templates will be built with at least three images in year 
one, and five in subsequent years.  (Rubin OSS-REQ-0158)

● 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.

● Templates are not necessarily built from the first N images that are collected.

Constructing templates outside DRP during year one
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https://project.lsst.org/groups/ccb/node/4059
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Implications for year 1 cadence

What does incremental alert generation capability and SV/commissioning 
template generation imply for cadence of year 1? 

● Science collaborations have started to publish research notes highlighting early 
science opportunities in year 1 based on detections in difference images and 
the requirements on templates (e.g maximize area vs noisier difference 
images. )

● Different cadences/filters will favour different science; need to run simulations 
and present the possibilities to stakeholders; choices will need to be made. 

● If the year 1 cadence is different, we need to understand the impact on the 
10-yr science goals of the survey.
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Coordination of Early Science 

● Working with the Survey 
Cadence Optimization 
Committee (SCOC) and Science 
Advisory Committee (SAC) to 
coordinate the Early Science and 
the initial survey cadence. 

● SCOC recommendations on 
Early Science will be considered 
by Operations Director.
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https://www.lsst.org/content/charge-survey-cadence-optimization-committee-scoc
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Next Steps

• Discussing topic with SAC (This Meeting!)
• Pre-COVID we aimed to have an initial plan for early science by end of 

2020. 
• Finalize plans later in FY21 (Rubin full operations proposal now planned for 

Dec 2021).
• Work with SAC to ensure we get the right input:

• Reach out to all science collaborations,  ensure they have had the 
chance to give input. Agree on a process for providing input.

• Review community feedback on Alert Generation in year 1,  understand 
what is possible and what the implications of the various scenarios are, 
and then present it to the SCOC for their recommendation.

• Other

| 11

Speaker: Bob Blum 



Detail Slides
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Alert Production in year one

● Alerts are a product of Difference Image Analysis (DIA), which requires coadded 
transient-free template images.

● Templates are built during Data Release Production (DRP) and made available 
through LSST Data Releases.

● The LSST Data Release Scenario currently envisages Data Release 1 (DR1) for 
one year after the start of LSST operations, and to be based on the first six 
months of data.

● Consequently, Alert Production cannot run at full scale nor full fidelity in year 1.

● “Baseline” science thus implies from year 2.
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Wide range of science-based observations and 
considerations from recent community input...

● High impact Solar System science prefers template generation options that 
maximize the sky coverage.

● Time critical TVS science enhanced by templates in multiple filters, 
preferably r and g bands

● To address the large range of variability timescales templates generated 
from images collected at a range of time separations is desirable 

● DESC SN and SL WGs emphasize important of building good DDF 
templates in commissioning for SN science operations to begin in year 1,

● Noisier image subtraction compared to DR1 often preferred to no DIA at all 

 …. etc and many more 
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https://community.lsst.org/t/science-driven-prioritization-of-sky-templates-during-commissioning-plans/3937

