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First On-Sky Image April 15th
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Rubin First Look!
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NYT Science Section

   5 pages! 
June 24, 2025
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   Rubin First Look “watch parties” 

6

Designed and executed by 
NOIRLab’s CEE (Phoebe 
Dubisch, Lars Lindberg 
Christensen...)

Over 360 locations around 
the world:

Attendance: 

150,000 (including 1000 
journalists)
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Planning for Early Operations

7

● Operations begins 25 October following a engineering (on-sky) shutdown and 
pre-survey maintenance period that commenced the week of September 21st.

● The LSST will begin when we have obtained the reliable performance needed for the 
10 year survey. The system as delivered from the Construction team is capable of 
meeting our requirements. We need to optimize the system to reliably meet that 
performance night after night. 

● Today, we review data for the community in hand now (DP1) and plans going 
forward including what data was obtained at the end of Commissioning (Science 
Validation Surveys) to set the stage for what is to come in the next year and decade.
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Data for the Community: DP1
Slides provided by Leanne Guy
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Data Preview 1 (DP1) – Delivered 30 June 2025 

9

First data preview from Rubin Observatory based on 
science-grade data from the Commissioning Camera 
(LSSTComCam), acquired between 10 Oct – 11 Dec 2024

● 1792 raw exposures in ugrizy over distinct 48 nights;

● ~15 sq. deg. total area across 7 ~equal-size 
non-contiguous fields that span a range of stellar 
densities, latitudes and overlap with external datasets;

● 2.3 million distinct astrophysical objects;

● 3.5 TB total data volume;

● Access via early version of the Rubin Science Platform 
for data rights holders.

● data.lsst.cloud

rtn-095.lsst.io

https://www.lsst.org/scientists/glossary-acronyms
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DP1 Deep Coadded Images

Maps of coadded depth 
in r-band.

LSST 10-year               25.7    26.9     26.9    26.3      25.6      24.9
(Bianco et al.)

DP1 deep coadds  are built from single visit 
images with a PSF FWHM smaller than 1.7′′.

https://www.lsst.org/scientists/glossary-acronyms
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DP1 fields support a wide range of science
This table summarizes and 
compares the seven DP1 fields.

It is available in tutorial notebook
“301.0 DP1 Overview”.

Find it at
dp1.lsst.io/tutorials

“Low Ecliptic 
Latitude Field”

“Low Galactic 
Latitude Field”

“Euclid Deep 
Field South”

“Extended Chandra 
Deep Field South”

“Seagull Nebula”

“Fornax Dwarf 
Spheroidal Galaxy”

“47 Tuc
Globular Cluster”

https://www.lsst.org/scientists/glossary-acronyms
https://dp1.lsst.io/tutorials/index.html
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First results from DP1

13

CMDs and Color-Color plots with 
Stellar isochrones for 47 Tuc.
Choi et al. 2025

Ultra-diffuse galaxy in Euclid+Rubin.
Romanowsky et al. 2025

Extragalactic transients in DP1.
Freeburn et al. 2025

Three example figures from the earliest DP1-based papers.

https://www.lsst.org/scientists/glossary-acronyms
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Data Preview 1: data from ComCam released on June 30 ʼ25
        First Rubin science papers are appearing on arXiv!! 

14

See ls.st/rtn-095

Rubin Comet Catchers: the 
first Citizen Science project!
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RFL data with LSSTCam: 3I/ATLAS paper on arXiv  

15
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Data for the Community: SV
Slides provided by Keith Bechtol
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Science Validation (SV) Surveys: Design

17

Two main components interleaved as part of a 
single FBS configuration
● Deep Survey – optimized for testing deep 

coadds at the equivalent integrated exposure 
of the LSST 10-year survey and beyond, 
achieving a rapid temporal sampling in those 
fields, and validating the observing strategy 
for the LSST Deep Drilling Fields (DDFs);

● Wide Survey – optimized for testing 
template generation and Prompt Processing 
with difference image analysis at data rates 
that would be expected during the first year 
of LSST, thereby providing a sustained 
full-scale test of the Data Facility

Charge Question: B1,B6

SV surveys adopt many of the design elements of 
the standard LSST cadence, with modifications to 
increase the likelihood of delivering a stand-alone 
high-impact dataset to enhance opportunities for Early 
Science. Figure shows design survey simulation.

See LSST Community Forum 
post on SV Surveys design 

https://www.lsst.org/scientists/glossary-acronyms
https://community.lsst.org/t/enhanced-baseline-science-validation-surveys-design-for-start-of-pilot-observations/10210
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Science Validation (SV) Surveys: Timeline
15 Apr First night sky images w/ LSSTCam
4 May Rubin First Look observations completed
9 Jun Start wide-area survey-mode observation engineering
20 Jun Start of pilot SV Survey observations w/ ~2 hours per night
Early Jul Multiple consecutive full nights of SV survey operations; System First Light technical milestone
Late Jul-Aug Multiple winter storms substantially limit opportunities for on-sky observing 
24 Jul One of the five filter sockets on LSSTCam becomes non-operational until engineering downtime
Early Aug Test priorities shift to emphasize improvements to consistency of delivered image quality
10 Aug FBS configuration updated to reduce footprint of Wide from 3000 deg2 → 750 deg2

12 Aug Last filter swap during on-sky campaign w/ LSSTCam; remaining observations use griz filters only 
5 Sep FBS configuration updated for longer DDF sequences; prioritize ECDFS and ELAIS-S1 DDFs
15 Sep FBS configuration updated to target only regions with deployed template coverage
21 Sep Last night of on-sky commissioning campaign w/ LSSTCam
22 Sep Start final construction downtime and the first operations engineering downtime
Late Oct Forecast to resume on-sky observations; transition to Early Operations system optimization

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


Vera C. Rubin Observatory    |    CAA    |   October 07,, 2025 Acronyms & Glossary

SV Surveys Wide Footprint

19

Left = original plan [~3000 sq deg in primary area] 
Right = update (10 Aug) [~750 sq deg in primary area] 
Yellow = primary ʻwideʼ SV area 
Purple = backup (available but not priority) template-generation area 
(LIGO/Virgo/KAGRA) (useful as late-night area or if moon interfering with primary area)

https://www.lsst.org/scientists/glossary-acronyms
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SV visits dayobs 20250620 to 20250921
These are the visits from the start of the SV survey 
(20250620) until the end on dayobs 20250921.
The background gray areas indicate the main 
survey footprint (dark gray - WFD). The light blue 
area in the foreground indicates the permitted SV 
footprint (visible light blue = area included as 
backup template gathering area in response to 
community request (LVK area)). 
First table below is visits per healpix point within 
the (750 sq deg) primary wide SV survey area.
Second table is number of visits total.

https://www.lsst.org/scientists/glossary-acronyms
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Area covered in multiple bands

Area covered in SV survey with at least 
ʻminimum number of visitsʼ in each 
band of the various combinations.

Coverage in griz looks fairly uniform, 
but requiring y or especially u brings 
the available area down significantly.

This does not account for image 
quality or clouds. 

https://www.lsst.org/scientists/glossary-acronyms
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Delivered image quality (per detector - quicklook)
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Estimated image depth (per detector - quicklook)
Preliminary per-detector values from 
quicklook processing currently include 
zeropoint gradients across the FOV due to 
flat-field variations (these would be 
corrected during DRP processing as part of 
FGCM processing). The strength of variations 
depends on bandpass (some flatfields are 
more evenly illuminated than others). 

Table below shows median per-visit SNR = 5 
depth across all visits (actual and simulated)

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

24

● We have made significant progress in advancing our understanding of the system 
performance. We will still need to continue optimizing for reliability of performance 
before starting the LSST. This is our highest priority in early operations. 

● We will use the data obtained, analysis done and in work, and discussions through 
the September - October Engineering shutdown/pre-survey maintenance period to 
plan for what November/December looks like. 

https://www.lsst.org/scientists/glossary-acronyms
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Evolving Data Release Schedule following DP1 
Experience

25

● A 6-month data release (“DR1”) was initially conceived (when the Project requirements 
were defined over 10 years ago) as a way to help the LSST Science Community prepare 
for analysis at LSST scale.

● Since then, we developed the data previews as a means to release Rubin commissioning 
data to the community incrementally increasing the dataset at regular intervals.

● The 6-month data release concept has turned out to be over-ambitious – processing and 
releasing 10,000 square degrees of data within 6 months is not feasible.  

● The priority must be to produce a high quality Y1 dataset within ~1 year of Y1 end, and 
this would not be possible if we attempt a 6 month dataset before that. 

● Data Preview 2 (DP2), built from the SV dataset designed to support science analysis 
development and released during 2026, will give the observatory and the community the 
time and data we need to optimize and capitalize on the Y1 dataset.  

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

26

● There is a possibility to augment SV by including some early LSST data in DP2, or 
even taking more data for 1-2 months before starting the LSST. (We will include 
“small field” survey data including that taken for First Look.)

● This could push the nominal DP2 release, and potentially the start of LSST and the 
Y1 release out by approximately the same 1-2 months.

● The Observatory discussed DP2 and the Y1 release (now DR1) with the community 
at the time of the RCW. There is clear tension in the competing desires of 
different SCs and then too the desire to start LSST as soon as possible while still 
working on performance and optimization of the system. We work to mitigate 
these as we chart the course for year 1.

● We will continue to update the community about plans on data releases, timing and 
content before we start operations. We expect some uncertainty going forward.

https://www.lsst.org/scientists/glossary-acronyms
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Alerts and Prompt Products

27

● Our goal is to keep alert production 
and the alert stream on track 
through 2026. This will provide 
nightly and prompt data products for 
the community.

● Community will have an ever 
improving alert stream as we 
produce more templates and by mid 
2026 we will have PVIs, template 
images and associated catalogs 
made available on the RSP regularly 
(daily with 80 hr latency).

https://www.lsst.org/scientists/glossary-acronyms
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Citizen Science 
data available
Workflows and data 
available to deploy 
projects at 
Zooniverse.

Operations Timeline

28

Officially starting  October 25th, the Operations team takes over responsibility and 
authority for the Observatory. The Construction Project will continue to work on a 
“punch list” of items to complete. 

● Priority will be performance optimization following end of 
commissioning to ensure the IQ and survey efficiency are 
sufficient to start the LSST.

2027

Early 2027 Start 
DR Y1 DRP

Late 2025
Start LSST
10 Yr cadence begins w/Alerts, 
incremental templates are generated

Mid 2026 DP2 Released to the community
Includes alert database and single images, 
incremental template generation continues

2027

Continue to grow alert 
stream through Y2/2027

Release DR1

Late 2027 - 
Early 2028

Late 2026 PPDB 
Ready for users

2026

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

29

● We are actively working on a set of objective criteria to gate starting the LSST.

● We have shared early draft criteria with the Science Advisory Committee, our 
community, and our Management Board. We will update everyone soon. 

● We are taking stock of the system status now and as it will be coming out of the 
shutdown while we continue to hone the survey start criteria. 

● The highest priority for the team in early operations will be optimizing on-sky 
performance for the start of LSST. 

● Operation is here, and the LSST will soon be. 

https://www.lsst.org/scientists/glossary-acronyms
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End of plenary presentation
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SV visits dayobs 20250620 to 20250921
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No quality selection criteria applied

Visit Counts by Band in Specific Target Fields

LSST DDFs in SV Survey Deep 
Component

Fields observed (mostly) before the start of SV 
surveys on 20 June

https://www.lsst.org/scientists/glossary-acronyms
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Area covered per band
The area in the original SV footprint was 
~3000 sq deg.  The updated footprint was 
~750 sq deg. 

There was a ToO executed outside the 
footprint that increased the area counted in 
the SV survey, in uri bands.

The LIGO/Virgo/KAGRA (LVK) template area 
in the south also increases the coverage in  i 
band, but is extremely sparse.

The four DDFs add on the order of 40 
degrees of coverage, but only ELAISS1 and 
XMM-LSS were observed in u band; 
XMM-LSS was not observed in other bands. 

https://www.lsst.org/scientists/glossary-acronyms
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Time on sky: 20 Jun – 21 September – Full SV Period

34

Blue = science 
program

Yellow = other 
on-sky engineering

https://www.lsst.org/scientists/glossary-acronyms
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Cumulative SV Survey Visits
First night of survey 2025-06-20
Last night of survey 2025-09-21

Total of ~14,500 SV survey visits

During early- to mid-July, successfully 
demonstrated capability to acquire visits at 
sustained rate matching expectations from 
survey simulations. However, the overall 
volume of delivered SV survey visits is 
substantially lower than our initial goals 
set out with the design of SV surveys in 
mid-June (see SITCOMTN-005), due to 
winter weather and needs to prioritize 
other on-sky engineering

https://www.lsst.org/scientists/glossary-acronyms
https://sitcomtn-005.lsst.io/


Vera C. Rubin Observatory    |    CAA    |   October 07,, 2025 Acronyms & Glossary

Time on sky: 20 Jun – 24 Jul 

First month (bulk of SV data is from this period) – 11,783 SV visits

Blue = science 
program

Yellow = other 
on-sky engineering

https://www.lsst.org/scientists/glossary-acronyms
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Time on sky: 24 Jul – 25 Aug

Second month (primarily bad weather) – 1,273 SV visits

Blue = science 
program

Yellow = other 
on-sky engineering

https://www.lsst.org/scientists/glossary-acronyms
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Time on sky: 24 Aug – 21 Sep  

Third (last) month (primarily on-sky engineering for AOS commissioning) – 1,468 SV visits

Blue = science 
program

Yellow = other 
on-sky engineering

https://www.lsst.org/scientists/glossary-acronyms
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All new tutorials for DP1
To learn more about DP1, start with the “301. Field explorations” series;

first “301.0 DP1 Overview” and then your field of interest.

https://www.lsst.org/scientists/glossary-acronyms
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Getting Help with DP1 and the RSP

40

Support for working with 
DP1 is provided via the 
Rubin Community Forum

The Rubin Community 
Science Team is actively 
supporting the 
community to work with 
DP1 and the RSP. 

Create a new topic in the 
Support category at 
Community.lsst.org.

https://www.lsst.org/scientists/glossary-acronyms
https://community.lsst.org/c/support/6
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DP1 is a small but complete preview.
Science-ready data products in the same 
format as future LSST data releases…

Catalogs:
● object
● source
● forced source
● difference image analysis
● moving objects
● visit metadata

Images:
● deep coadd
● visit
● difference
● template
● raw
● calibration

Maps:
● survey properties
● browsable HiPS

DP1 has a good 
representation of all 
the different kinds of 

data products.

…available for access and analysis 
with the Rubin Science Platform.

https://www.lsst.org/scientists/glossary-acronyms
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Temporal Distribution of DP1 Observations 
Number of epochs (unique nights), and the mean 
number of visits per epoch, by field.

ECDFS, Rubin SV Low Galactic Latitude Field and EDFS have the largest 
number of epochs, and  will be the best for time-domain studies.

https://www.lsst.org/scientists/glossary-acronyms
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DP1 Processed Visit Images 

Different coverage per field:
● every field has g & r
● three fields have ugrizy
● ECDFS is the deepest

Fully calibrated single-epoch images that have undergone instrument signature removal, PSF 
modeling, background subtraction, and astrometric and photometric calibration.

Key Concept: Visit
● One 30s exposure (38s for u band) 

in a single filter of all CCDs in the 
LSSTComCam focal plane 

● Synonymous with “exposure” in 
DP1

https://www.lsst.org/scientists/glossary-acronyms
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The RSP is also in “Preview Mode”

44

An early preview of the RSP was launched on Google 
Cloud in 2022, operating under a shared-risk model to 
support Data Preview 0.

Data Preview 1  brings major updates to RSP services. 

Although DP1 is small in size (3.5 TB) to existing survey 
datasets, future LSST datasets will be larger and more 
complex, making it crucial to co-locate data and analysis 
for effective scientific discovery

The RSP remains under active development, with 
incremental improvements being rolled  out as they 
mature. During Rubin Early Science, the RSP will 
continue to operate under a shared-risk model.

The RSP is the primary interface for scientists to access, 
explore, and analyze Rubin and LSST data. 

https://www.lsst.org/scientists/glossary-acronyms
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DP1 Documentation: dp1.lsst.io

All the information in these slides is also found at dp1.lsst.io.
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Rubin Early Science Schedule

46
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Data Product Delivery Schedule

47

– Confirmed 
– Stretch Goal

Note that unlike for DP1, in future releases difference images will not be included in release due to their size. 
Instead, they will be generated on demand via dedicated services.  
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