
Introduction to Rubin
Systems, Jargon, & Acronyms

Presented by: 
Melissa Graham, 
Kristen Metzger, 
Sandrine Thomas, 
Stuart Marshall, 
Will Clarkson, 
Lauren Corlies, 
and Lynne Jones

Welcome! In-lieu of an icebreaker, 
please enjoy this: ls.st/2022-fun-poll
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Friendly reminders - CoC & Covid
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Reporting bullying, harassment, or aggression.
The Rubin 2022 Organizing Committee has appointed 
designated contacts:
● Ranpal Gill (rgill@lsst.org)
● Andrew Connolly (ajc@astro.washington.edu)
● Melissa Graham (mlg3k@uw.edu)
Contact via email, Slack, or the Community Forum.

Harassment and unprofessional conduct (including 
the use of offensive language) of any kind is not 
permitted at any time and should be reported.

Rubin Observatory adheres to the principles of 
kindness, trust, respect, diversity, and inclusiveness 
in order to provide a learning environment that 
produces rigor and excellence.

Use the confidential email rubin2022-covid@lists.lsst.org 
to request a test, report your test results, or ask questions. 

Check name-tags for these contact 
comfort level stickers.

Thank you for 
masking indoors!

https://www.lsst.org/scientists/glossary-acronyms
mailto:rubin2022-covid@lists.lsst.org
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Session Overview
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Chair: 
Melissa Graham, Rubin/UW

Presenters:
Communications: Kristen Metzger
The PCW: Melissa Graham
Telescope & Site: Sandrine Thomas
Camera: Stuart Marshall
Data Management: Melissa Graham
Survey Strategy: Lynne Jones
Education & Public Outreach: Lauren Corlies
Science Collaborations: Will Clarkson

Chat Moderator:
Slack: all speakers
#day1-mon-slot3-intro-to-rubin

Agenda: 
- Communications & the PCW (15 min)

- communications: name, glossary, website, social
- the PCW, sessions of interest
- pause for questions (5 min)

- Rubin Obs. Systems (30 min total)
- Telescope and Site (~4 min)
- Camera (~4 min)
- Data Management (~4 min)
- Education and Public Outreach (~4 min)
- Survey Strategy (~4 min)
- pause for questions (5 min)

- Rubin Obs. Science Collaborations (15 min)
- what are they? 
- what do they do?
- why should I join?
- pause for questions (5 min)

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

Vera C. Rubin Observatory (Rubin Obs./Rubin),

which refers to both the institution and the physical 
building on Cerro Pachón, will conduct the

Legacy Survey of Space and Time (LSST)

using the

Simonyi Survey Telescope

https://project.lsst.org/documents/name-use-guide

Speaker: Kristen

“VRO” is not used in written 
or spoken communications; 
use “Rubin Observatory” and 
then shorten to “Rubin”

https://www.lsst.org/scientists/glossary-acronyms
https://project.lsst.org/documents/name-use-guide
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Communications - Glossary
Searchable database of terms and acronyms.
https://www.lsst.org/scientists/glossary-acronyms

A CSV file containing glossary 
and acronym definitions is 
available in the lsst-texmf 
package:
https://github.com/lsst/lsst-texmf/blob/ma
ster/etc/glossarydefs.csv

A PDF rendering of key terms:
https://lsst-texmf.lsst.io/_static/examples/
glossary-table.pdf
or
ls.st/glossary-table-pdf

Speaker: Kristen

https://www.lsst.org/scientists/glossary-acronyms
https://www.lsst.org/scientists/glossary-acronyms
https://github.com/lsst/lsst-texmf/blob/master/etc/glossarydefs.csv
https://github.com/lsst/lsst-texmf/blob/master/etc/glossarydefs.csv
https://lsst-texmf.lsst.io/_static/examples/glossary-table.pdf
https://lsst-texmf.lsst.io/_static/examples/glossary-table.pdf
https://ls.st/glossary-table-pdf
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Communications - Website
Start here: https://www.lsst.org/scientists

Speaker: Kristen

https://www.lsst.org/scientists/glossary-acronyms
https://www.lsst.org/scientists
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Communications - Social Media

Communications-team@lists.lsst.org

@VRubinObs

@VRubinObs

@rubin_observatory

http://ls.st/z6u

linkedin.com/company/rubinobservatory

www.lsst.org

community.lsst.org

Connect on Social Media Join the open 
Community 
Forum at
community.lsst.org

Built on the 
Discourse Platform.

Search and read 
posts without an 
account.

Participate with a 
free account.

To receive email updates send 
a blank email to: 
rubin-digest-join@lists.lsst.org

Speaker: Kristen

https://www.lsst.org/scientists/glossary-acronyms
mailto:Communications-team@lists.lsst.org
http://www.lsst.org
http://community.lsst.org
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Come talk to us here or at a meeting!
Speaker: Kristen

https://www.lsst.org/scientists/glossary-acronyms
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The Project and Community Workshop
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Grassroots: attendees organize & chair sessions.

PCW Features:
- Daily Plenaries

- Mon: Construction
- Tue: Operations
- Wed: LSST Science Collaborations
- Thu: Keynote Speakers
- Fri: Breakout Summaries

- Parallel Breakout Sessions
- Science-focused sessions for the community
- Technical sessions focused on project team work
- EPO and DEI sessions for everyone

- The Unconference (Wed)
- Lightning Stories (fun staff profiles)
- Posters

- Mon/Wed, LSSTC-supported students
- plus they give flash talks during plenaries

- Tue/Thu, contributed posters from anyone

All sessions are open to all attendees.
Below are some unique session types.

DEI sessions
Tue 11:00 – Equity and Inclusion Workshop
Tue 13:30 – How To Foster Trust in the Workplace
Thu 13:30 – Rubin-related Initiatives Toward 
Diversity, Equity and Inclusion

The Unconference: suggest a topic on the 
board and upvote others’. Rooms are 
assigned before the session (Wed 15:30).

Breakout Summaries: see a single slide 
review of every session (Fri).

Rubin Research Bytes: contribute a post 
about your Rubin-related research via 
Community.lsst.org. (No live session!)

Speaker: Melissa

https://www.lsst.org/scientists/glossary-acronyms
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Pause for Questions

Questions via:
● hands raised in the room
● Slack channel #day1-mon-slot3-intro-to-rubin

https://www.lsst.org/scientists/glossary-acronyms
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Rubin Obs. Systems - Telescope and Site
Goal: Acquire, calibrate, and schedule the survey

● T&S elements:
○ Structures located on the summit and at the base
○ Both the Main Telescope and the AuxTel
○ Telescope Mount Assembly (TMA) : Very compact and stiff
○ Dome with light screen crawl to follow the TMA
○ M1M3 and M2 mirror systems, Camera hexapod/Rotator & M2 Hexapods
○ Control software including 

■ SAL: Service Abstraction Layer = communication channel
■ EFD: Engineering Facility Database
■ CSC: Controller SAL Components (controllers)
■ Scheduler: brain of the Observatory
■ LOVE: LSST Observing Visualization Environment

○ Calibration System (AuXTel & in-dome Cal)
○ Coating Plant: Coating Chamber, washing station

Speaker: Sandrine

Software - Tuesday 15:30am-17:00am PST

AT - Wed 11:00am-12:30am PST

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


Vera C. Rubin Observatory    |    Project & Community Workshop    |    8-12 August 2022 Acronyms & Glossary

Telescope and Site 
Mirror Systems: 

● Unique three-mirror optical design accommodates a 
3.5-degree field of view feeding a large camera

○ 8.4-meter Primary Mirror (M1)
○ 3.4-meter Secondary Mirror (M2)
○ 5.0-meter Tertiary Mirror (M3)

● Compact optical arrangement (f/# = 1)
● Laser Tracker for alignment

Active Optic System (Wed 11:00am-12:30am PST):
● M1M3 has 156 actuators and its Look-up-Table (LUT)
● M2 has 72 actuators and its LUT
● Camera and M2 Hexapods and their LUTs
● Wavefront sensors on the corner rafts of the camera

Calibration System: to measure throughput and 
understand systematics

● In Dome calibration (throughput)
○ calibration screen 
○ collimated Beam Projector (CBP)

● AuxTel (atmospheric transmission)

Speaker: Sandrine

https://www.lsst.org/scientists/glossary-acronyms
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System Integration & Commissioning (SITCom) 

| 13

Rotator/
CCW

● Level-3 Software Integration while we have the majority of components on level 3 including the commissioning 
camera (ComCam)

● Integration of the components and ComCam on the TMA
● System Verification Part 1
● LSSTCam Integration on the TMA
● System Verification Part 2
● Science Verification/Validation

Refrigeration 
pathfinder

Speaker: Sandrine

ComCam

Camera Hexapod 
(M2 Hexapod 

simulated)

M2

M1M3

https://www.lsst.org/scientists/glossary-acronyms
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Camera Main Elements

14

Focal plane in cryostat:
● diameter 634mm
● 189 science CCDs 

(4kx4k, each 
segmented into 16 
parallel readout 
chains), arranged in 
21 rafts, plus corner 
rafts.

● 10 micron pixels (0.2 
arcsec), 3 Gigapixels 
for ~10 sq. degree 
field of view

6 filters: ugrizy (320nm to 
1100 nm)

Integration and 
Test

Speaker: Stuart

See https://arxiv.org/abs/0805.2366

https://www.lsst.org/scientists/glossary-acronyms
https://arxiv.org/abs/0805.2366


Vera C. Rubin Observatory    |    Project & Community Workshop    |    8-12 August 2022 Acronyms & Glossary

All Camera Elements Built and Are Being Integrated at SLAC

Speaker: Stuart

https://www.lsst.org/scientists/glossary-acronyms
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Camera Status and Look Ahead

● Completed
○ Filter exchange, shutter, purge systems functional tests (partial)
○ Cryostat integrated with Camera body: April 2022
○ L3 lens installed: March 2022
○ BOT EO testing: February 2022

● L1-L2 lens assembly integration September 2022
● Camera functional testing complete October 2022
● Pumped coolant system operational December 2022
● Full Camera EO testing complete early March 2023
● Camera arrival in Chile late March 2023
● Camera re-assembly and functional verification through July 2023
● Camera Optical test and characterization (on level 3) to October 2023

Speaker: Stuart

https://www.lsst.org/scientists/glossary-acronyms
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The Data Management System (DMS)
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Data Products 
Definitions Document 
ls.st/dpdd

Key Concepts
Prompt vs. Data Release
Alert Stream & Broker
Science Platform
“Next-To-The-Data”
DM Science Pipelines

Acronyms
DIA: Difference Image
         Analysis
DAC: Data Access Center
API: Application
        Programming
        Interface

LSST DACs
(Chile & US)

Rubin Science Platform
Next-to-the-data analysis of 
LSST data products with the 
DM science pipelines and tools.

Speaker: Melissa

https://www.lsst.org/scientists/glossary-acronyms
https://ls.st/dpdd
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LSST Science Pipelines (pipelines.lsst.io)

18

Prompt Processing

Alert Production (60 seconds)
Prompt Products (24 hours)

DIA: Difference Image Analysis

DIASource: a source in a diff image
DIAObject: DIAsources at a sky coord
Alert: ascii of data for a DIASource
Broker: receives and processes alerts
SSObject*: moving object record

Prompt Products Database (PPDB)
has catalogs of DIASources/Objects.
Prompt products includes images.

Data Release Processing

Data Releases: DR1-11 (0.5-10 yr)

Images 
standard visit: a 30s image in a filter
calexp: processed visit image (PVI)
coadd: deep stack of all visits
tract: spherical convex polygon of the
           LSST all-sky tessellation image
patch: quadrilateral portion of a tract

Catalogs
Source: a source in a single image
Object: all sources at a sky coordinate
ForcedSource: forced photometry of 
all sources in all single images

And reprocessed DIA data products.

User Processing

User-Generated Data Products

Reprocessed images and/or 
catalogs using the DM science 
pipelines or custom pipelines.

Can be generated, stored, and 
shared via the Science Platform.

Like all Rubin data products, 
those generated by users are
subject to the Rubin
data rights policies.
ls.st/ldo-013

template new difference

Speaker: Melissa

*Find details about data products for moving objects in ls.st/dpdd and ls.st/dmtn-087

https://www.lsst.org/scientists/glossary-acronyms
http://ls.st/ldo-013
http://ls.st/dpdd
http://ls.st/dmtn-087
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The DMS from Construction to Operations
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Construction-era: Data Management team
- building the LSST Science Pipelines and the Rubin Science Platform
- Data Previews during Commissioning

- release LSST-like data products for community analysis
- Data Preview 0 (DP0)

- happening now, with simulated data
- Data Previews 1 & 2 (DP1 & DP2)

- happening over the next few years, with commissioning data
- DP1: data from commissioning camera “ComCam” (single-raft)
- DP2: data from the full LSST Science Camera

- All DP access will be via the Rubin Science Platform
- access is limited for DP0, will increase throughout the DPs

Operations-era: Data Production team
- processing and serving the LSST data over 10 years
- maintaining and evolving the data products and services

Speaker: Melissa

LSST Science Pipelines -- Software 
written by Rubin staff to process 
LSST images and generate LSST data 
products. See pipelines.lsst.io.

Rubin Science Platform (RSP) -- 
Software infrastructure for data 
access and analysis; Notebook, 
Portal, and API aspects.

Data Previews (DPs) -- LSST-like data 
products and RSP access prior to 
operations.

Data Production -- The Rubin 
Observatory Department responsible 
for data products and services during 
operations.

https://www.lsst.org/scientists/glossary-acronyms
http://pipelines.lsst.io
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Education and Public Outreach
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EPO serves all non-scientist audiences that are 
interested in Rubin.

Our Program includes: 
● Interactive data experiences in the browser
● Website for Operations
● Skyviewer
● Classroom Activities & Support Materials
● Citizen Science Infrastructure
● Communications & social media strategies

EPO will enter Operations in October 2022!

EPO provides online data-driven experiences that are accessible and approachable, 
adding real-world context and opportunities for people to engage with Rubin 
Observatory and explore the Universe.

Speaker: Lauren

https://www.lsst.org/scientists/glossary-acronyms
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Education and Public Outreach

21

If youʼd like to hear more about EPO at the PCW:
● Tuesday: Thereʼs an App for That: Good UX and How it 

Helps Complicated Ideas Feel Approachable 
● Thursday: EPO Keynote Plenary on Thursday
● Thursday: Exploring the Solar System with Rubin EPO 

If youʼd like to hear more about EPO in other ways:
● Join our Slack channel! #epo 
● Follow Rubin on social media! 

Try out some of our data interactions! 
https://epodemo.netlify.app/

Speaker: Lauren

https://www.lsst.org/scientists/glossary-acronyms
https://epodemo.netlify.app/
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Survey Strategy
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Speaker: Lynne

The Baseline Survey Strategy was designed to meet 
the basic requirements to achieve the core science 
goals of the Legacy Survey of Space and Time (LSST; 
requirements described in ls.st/srd).

The Wide-Fast-Deep (WFD) survey:
- footprint should cover at least 18000 deg2

- average of 825 visits per field over 10 years
- ~3 day cadence (time between visits)

- same-night same-field re-visit “pairs”

Deep Drilling Fields (DDFs): single pointings with 
many more images obtained more rapidly

Mini-Surveys: areas with specially designed 
observing strategies for certain science goals. E.g., 
the North Ecliptic Spur (NES), the Galactic Plane and 
Bulge, and the South Celestial Pole (SCP).

https://www.lsst.org/scientists/glossary-acronyms
http://ls.st/srd
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Survey Strategy
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Speaker: Lynne

To address these open questions, the Rubin Observatory LSST 
Scheduler Team is generating a wide variety of simulated surveys.

One OpSim run consists of:
Input: strategy parameters like area, revisit rate, etc.
Generate: 10 years of moon cycles, weather patterns, TOO, etc.
Schedule: 10 years of observations based on the input strategy
Output: an OpSim database of observational metadata

To help scientists evaluate these simulations, the LSST Scheduler Team 
built the Metrics Analysis Framework (MAF), a code package that enables 
the derivation of scientific results from the OpSim database.

A metric is a measure of scientific performance, such as the number of 
detections of a type of object, the 10-year co-added depth, etc.

Terminology

OpSim run
A simulated 10-year survey 
for a given strategy.

OpSim database
Observational metadata for 
one OpSim run.

MAF
Metrics Analysis Framework, 
a software package of tools 
to read and analyze an 
OpSim database.

SCOC
Survey Cadence 
Optimization Committee, 
who generate survey 
strategy recommendations

https://www.lsst.org/scientists/glossary-acronyms
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Pause for Questions

Questions via:
● hands raised in the room
● Slack channel #day1-mon-slot3-intro-to-rubin

https://www.lsst.org/scientists/glossary-acronyms
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From killer asteroids to the most distant Universe: 
20 orders of magnitude in distance scales 
60 orders of magnitude in energy scales!

Unprecedented data volume to be leveraged for multiple science goals.

LSST Science Collaborations
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Why and how are people preparing for LSST?

The scope and potential for science with the Rubin Observatory LSST is as enormous as 
the unprecedented volume and complexity of the LSST data products.

Correspondingly, the technologies, methodologies, policies, and collaborative strategies 
for research with LSST are evolving to meet this challenge. 

● assembling ʻprecursorʼ data sets
● generating sophisticated new algorithms
● building software infrastructure
● establishing policies for collaboration
● investigating synergies with future facilities

Speaker: Will

https://www.lsst.org/scientists/glossary-acronyms
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LSST Science Collaborations

27

LSST science belongs to the people!
8 Science Collaborations 
Rubin LSST SCs Charter Transients and Variable Stars SC

Active Galactic Nuclei SC

Dark Energy SC

Galaxies SC

Informatics and Statistics SC

Stars, Milky Way, and Local Volume SC

Strong Lensing SC

Solar System SC

wiclarks@umich.edu

Speaker: Will

https://www.lsst.org/scientists/glossary-acronyms
https://docushare.lsst.org/docushare/dsweb/Get/Agreement-241/Rubin%20Observatory%20LSST%20Science%20Collaborations%20Charter.pdf


Vera C. Rubin Observatory    |    Project & Community Workshop    |    8-12 August 2022 Acronyms & Glossary 28

Rubin LSST Science Collaborations

28

Growth from 2018 (dark bars) to 2022 March (light)

1189

Credit: FBianco TLoredo

wiclarks@umich.edu

2000+ members, 
physicists, astronomers, 
data scientists, software 
engineers

Speaker: Will

https://www.lsst.org/scientists/glossary-acronyms
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- No membership fees.

- No requirement to be 
affiliated with any 
organization.

- No requirements on 
time-commitment for 
basic membership.

Credit: FBianco 

SCs Federation Charter  

The Rubin SCs aspire to be an inclusive and supportive 
environment for scientists interested in pursuing LSST-based 
science.

wiclarks@umich.edu

https://www.lsst.org/scientists/glossary-acronyms
https://docushare.lsst.org/docushare/dsweb/Get/Agreement-241/Rubin%20Observatory%20LSST%20Science%20Collaborations%20Charter.pdf
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TVS NAples, Italy 2018

Science Preparation:
● prepare for LSST
● provide expert advice and analysis to Rubin
● train, educate, engage the scientific community
● fundraise for our teams and their projects
● develop and implement research inclusion practices 
● collaborate on software development (including in-kind)

SC members enjoy and benefit from a supportive collaborative 
environment that places them in the best position to generate 

science with Rubin data!

Find out how to join at: https://www.lsstcorporation.org/science-collaborations 

LSST Science Collaborations

wiclarks@umich.edu

Speaker: Will

https://www.lsst.org/scientists/glossary-acronyms
https://outlook.office.com/owa/redir.aspx?REF=LlbyUq63Wb9fdIUWzQR3-9DOWSecrGfPkw6JRnTKXKBXJABT5rHYCAFodHRwczovL3d3dy5sc3N0Y29ycG9yYXRpb24ub3JnL3NjaWVuY2UtY29sbGFib3JhdGlvbnM.
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LSST Science Collaborations

3131

Training, support, and collaboration in 
preparation for LSST science.

TVS Naples, Italy 2018 SSSC Seattle, 2017

TVS & SMWLV Delaware 2019

AGN, 2017, TX

https://www.lsst.org/scientists/glossary-acronyms
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9 papers published, 
~3 in review, 

more expected

Provide expert analysis and advice to Rubin
https://iopscience.iop.org/journal/0067-0049/page/rubin_cadence 

wiclarks@umich.edu

Speaker: Will

https://www.lsst.org/scientists/glossary-acronyms
https://iopscience.iop.org/journal/0067-0049/page/rubin_cadence
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TVS NAples, Italy 2018

DP0 new friends program:
https://community.lsst.org/t/invitation-for-dp0-delegates-to-participate-in-the-lsst-science-collaborations-new-friends-program/5700

 

LSST Science Collaborations

🤝

wiclarks@umich.edu

Speaker: Will

https://www.lsst.org/scientists/glossary-acronyms
https://community.lsst.org/t/invitation-for-dp0-delegates-to-participate-in-the-lsst-science-collaborations-new-friends-program/5700
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TVS NAples, Italy 2018

Science Preparation:
● prepare for LSST
● provide expert advice and analysis to Rubin
● train, educate, engage the scientific community
● fundraise for our teams and their projects
● develop and implement research inclusion practices 
● collaborate on software development (including in-kind)

LSST Science Collaborations

wiclarks@umich.edu

https://lsst-sci-prep.github.io/

Speaker: Will

https://www.lsst.org/scientists/glossary-acronyms
https://lsst-sci-prep.github.io/
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TVS NAples, Italy 2018

Science Preparation:
● prepare for LSST
● provide expert advice and analysis to Rubin
● train, educate, engage the scientific community
● fundraise for our teams and their projects
● develop and implement research inclusion practices 
● collaborate on software development (including in-kind)

SC members enjoy and benefit from a supportive collaborative 
environment that places them in the best position to generate 

science with Rubin data!

Find out how to join at: https://www.lsstcorporation.org/science-collaborations 

LSST Science Collaborations

wiclarks@umich.edu

Speaker: Will

https://www.lsst.org/scientists/glossary-acronyms
https://outlook.office.com/owa/redir.aspx?REF=LlbyUq63Wb9fdIUWzQR3-9DOWSecrGfPkw6JRnTKXKBXJABT5rHYCAFodHRwczovL3d3dy5sc3N0Y29ycG9yYXRpb24ub3JnL3NjaWVuY2UtY29sbGFib3JhdGlvbnM.
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LSST Science Collaborations

Science Collaborations Report

Wed 9am Tucson time
Ritz-Carlton Ballroom

Come and hear more about 
the Science Collaborationsʼ
plans and activities.

wiclarks@umich.edu  (SCs coordinator)

wiclarks@umich.edu

Speaker: Will

https://www.lsst.org/scientists/glossary-acronyms
mailto:wiclarks@umich.edu
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Pause for Questions

Questions via:
● hands raised in the room
● Slack channel #day1-mon-slot3-intro-to-rubin

https://www.lsst.org/scientists/glossary-acronyms
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Resources to Get (More) Involved

Join a Science Collaboration:
https://www.lsstcorporation.org/science-collaborations

Use the Rubin Observatory Community Forum:
Community.lsst.org

Access resources and publications:
● Community Engagement Team video playlist ls.st/cet-playlist
● Rubin Observatory “For Scientists” Webpage: lsst.org/scientists
● LSST: From Science Drivers to Reference Design and Anticipated 

Data Products (Ivezić et al. 2019)
● Rubin Observatory technical documents, lsst.io
● The Science Book: lsst.org/scientists/scibook

https://www.lsst.org/scientists/glossary-acronyms
https://outlook.office.com/owa/redir.aspx?REF=LlbyUq63Wb9fdIUWzQR3-9DOWSecrGfPkw6JRnTKXKBXJABT5rHYCAFodHRwczovL3d3dy5sc3N0Y29ycG9yYXRpb24ub3JnL3NjaWVuY2UtY29sbGFib3JhdGlvbnM.
https://community.lsst.org/
https://ls.st/cet-playlist
http://www.lsst.org/scientists
https://ui.adsabs.harvard.edu/abs/2019ApJ...873..111I/abstract
https://ui.adsabs.harvard.edu/abs/2019ApJ...873..111I/abstract
https://www.lsst.io/
https://www.lsst.org/scientists/scibook
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Fun Poll Results
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