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Vera C. Rubin Observatory
Start of operations in late 2025

Large-aperture, wide-field ground-based optical 
observatory at 2647 m on Cerro Pachón,  Chile

Simonyi Survey Telescope: ⌀ 8.4 m 
(effective 6.4m) main mirror | large 
aperture: f/1.234 | 350 ton | compact | 
settle of 4 sec fast slew & settle  to 
adjacent field

Camera and Filters: 3.2 G pixels | 3.5° 
field of view, | 9.6 deg2 | 6 filters, ugrizy,  
320-1050 nm | 2 sec readout | 
0.2”/pixel 

Automated Data Processing System: 
6.4 GB/ exposure | 20 TB/ night | | 10-yr 
dataset of 6 million images, 15 PB 
catalog | access via cloud-based science 
platform
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A “Wide-Fast-Deep” uniform optical/near-IR  sky survey & color 
movie:
● Entire visible sky, (18K deg2) every 3 nights for 10 years
● ~ 800 visits/per pointing, 
● ugrizy bands (320 – 1050nm) , r~27.5 (36 nJy),

Vast astronomical dataset: 
● 20 TB data, 10 million transient alerts night
● 60 GB raw images, 15 PB final catalog, 500 PB 

of image data products, 10 data releases.

Legacy Survey of Space and Time  – LSST
In the first 10 years of operation, the Vera C. Rubin Observatory will execute  as its 
prime mission the Legacy Survey of  Space and Time (LSST)

Expected Start: February – March 2026

10 Years, ~2 Million Visits

https://www.lsst.org/scientists/glossary-acronyms
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Photons to Science
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EFFECTIVE SURVEY SPEED
(in units of nominal LSST)

Rubin Key Performance Indicators
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Delivered image quality: characterizes the spatial resolution; a measure of the 
information content of the images and  includes contributions from static optics, 
windshake, telescope tracking, charge diffusion in sensors, dome seeing, and 
atmosphere. Impacts image depth, star-galaxy classification, astrometry, galaxy shapes, 
and blending.

Effective survey speed: the product of instantaneous etendue (ability to capture 
photons = effective area x field of view), observing efficiency, and system availability. 

Normalized étendue: fE = fA * fS * fO * System Availability
● FOV Area (fA): Total live science pixel area under nominal conditions
● Sensitivity (fS): Visit rate including  exposures, slews, readout, and filter changes
● Observing Efficiency (fO): Losses from weather and system downtime

https://www.lsst.org/scientists/glossary-acronyms
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AI for Wave-front Estimation with the Rubin AOS 
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Rubin uses an Active Optics System(AOS)  to 
correct the alignment and mirror surface 
perturbations introduced by gravity and 
temperature gradients in the optical system to 
ensure precision-quality images.

Rubin has developed a 
deep-learning model for 
wavefront estimation in the 
AOS pipeline, which is faster 
and more robust than the 
baseline algorithm. 

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


AI at Rubin Observatory  |  CI Compass Virtual Workshop  |   2026-01-12/15 Acronyms & Glossary

AI for Wave-front Estimation with the Rubin AOS 
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The  Rubin Deep Learning 
approach achieves the 
atmospheric error floor even in 
challenging conditions, with up 
to 40× speed improvement and 
significantly lower errors under 
vignetting and blending. 

Previous 
State-of-the-Art

https://www.lsst.org/scientists/glossary-acronyms
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Louver Optimisation using Machine Learning 

8Credit: Marina Pavlovic 

Louvers control airflow and temperature to reduce dome turbulence and optimize delivered image 
quality (FWHM). Marina Pavlovic is developing  ML models to predict delivered image quality (FWHM)  
from environmental conditions and suggest optimal louver angles, with initial tests using LightGBM, 
random forests, and feedforward neural networks (MLPs).

Light GBM

Uniform louver angle 50.0o (predicted FWHM 0.768)

FFNN

Optimized  per-louver angles  (predicted FWHM 0.622)

https://www.lsst.org/scientists/glossary-acronyms
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AI in the Rubin Feature-Based Scheduler (FBS)
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Real-time scheduling:  Builds on the baseline 
survey design to optimize the sequence of nightly 
observations in real time in response to evolving 
environmental conditions (e.g., weather) and 
system state, while enforcing and balancing 
multiple scientific priority constraints.

Decision & learning framework: Uses a Markov 
Decision Process (MDP) to rank candidate 
observations, with features tracking state, basis 
functions scoring options, and surveys combining 
scores with priority tiers. While MDPs are not AI, 
basis-function weights can be AI-learned. 
competing science metrics. FBS selects fields by maximizing a reward 

balancing open-shutter time and slew losses.

https://www.lsst.org/scientists/glossary-acronyms
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Rubin Alert Production
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dataId = {'instrument': 'LSSTComCam', 'detector': 6, 'visit': 2024111500287}

Rubin Alert Production System:
Processes nightly LSST images in 
near real-time to detect transients 
and variable sources, generating 
rapid alerts with measurements 
and context for community 
follow-up.

Distinguishing real astrophysical transients from spurious detections in automated survey 
data is challenging and we are investigating AI methods to assist

Work by Rubin Alert Production Team

https://www.lsst.org/scientists/glossary-acronyms
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Fast CNN to help eliminate false positives

Output  gives the probability of 
being real – the reliability score.

5 seconds to process (40,000 stamps 
/ 189 CCDs) ~ 212 stamps ⇒ faster 
than 42 cutouts/second ⇒  design 
for < 24 msec per cutout

This ML reliability model was developed with the aim to meet the 
latency  requirements for Rubin Alert Production on CPUs

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


AI at Rubin Observatory  |  CI Compass Virtual Workshop  |   2026-01-12/15 Acronyms & Glossary

Rubin Generative AI ChatBot for Community Support  
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● Rubin is developing a prototype Retrieval-Augmented Generation (RAG) chatbot to 
support observatory staff, collaborators, and the community. 

● It answers Rubin-specific questions (e.g., Butler code, pipelines, data products, Jira) that 
standard LLMs struggle with. 

● Using RAG, the chatbot augments 
existing LLMs with domain knowledge, 

● The current stack includes LangChain, 
Weaviate, OpenAI, Streamlit, 
And uses  Rubinʼs Phalanx deployment 
Model

● Prototype deployed on Rubin google 
cloud data access platform

https://www.lsst.org/scientists/glossary-acronyms
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Design of a Rubin_RAG: Architecture & Components
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Documents

User Streamlit

RSP

Phalanx

Weaviate 
Vector DB

OpenAI 
Embeddings

Generative LLM
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Laying the Foundation for AI-Assisted Discovery
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Where we are: AI adoption today at Rubin is largely about scale — helping us 
manage volume, velocity, and complexity, and making data-intensive workflows 
faster and more robust. This acceleration is a critical foundation for working 
effectively with big scientific datasets.

Where weʼre going: As methods improve, AI at Rubin will move beyond speed 
and robustness to enable the discovery of rare phenomena and anomalies — 
revealing new science that was not previously possible. AI accelerates discovery 
and expands what we can learn from data, while amplifying, not replacing, 
domain expertise by combining human understanding with machine scale.

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


This is just a snapshot of some of the 
projects using AI at Rubin Observatory.  

There are many more in various stages 
of development,  e.g.  predictive 
maintenance, photometric redshift 
estimation, interpolation of PSFs 
between stars, Scarlet2, Gaussian 
Processes fit for WCS to better account 
for atmospheric turbulence, Scarlet for 
deblending, etc.  

Many staff are using AI coding tools 
integrated into their workflow, e.g. 
github copilot, ChatGPT.

Photo Credit: William OʼMullane


