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2019 named “Legacy Survey of Space and Time” of the

“Vera C. Rubin Observatory”

2025 System First Light  ⇨ commissioning and science

verification

2-3 months after System First Light  ⇨ First data preview

release (DP1) 

4-7 months after System First Light ⇨  LSST Survey start 

9-12 months after System First Light  ⇨ Data Preview 2

(DP2) 

12-14 months after LSST Survey ⇨ Data Release 1 (DR1)

(Monthly updates on https://www.lsst.org/about/project-status)

Chile

Time Line

https://www.lsst.org/about/project-status


Rubin telescope: some key numbers 

Primary mirror diameter : 8.4 m

Field of View : 9.6 square degrees

Focal plane : 189 4kx4k science CCD chips, 0.2 arcsec/pixel

Survey duration : 10 years

Number of visits: ~2.1 million

Six filters: u g r i z y

Ivezic et al. (2019, ApJ, 873, 111)

Nightly data size: 20 TB/night

Final database size (DR11) : 15 PB

Number of objects (full survey, DR11): 20B galaxies

17B resolved stars

6M orbits of solar system bodies

https://rubinobservatory.org/
https://iopscience.iop.org/article/10.3847/1538-4357/ab042c/pdf


Survey Cadence

Observing strategy still to be finalised

according to inputs from the scientific community

(see ApJ Supplement Series focus issue on

Rubin LSST Survey Strategy Optimization)

Wide Fast Deep (WFD)

main survey - about 20000 deg^2 ~90% of time

2-3 visits of the same field in the same night,

then after ~3 days when all filters are

considered (after 1-3 weeks in the same filter)

Deep Drilling fields (DDF)

~7% of time; 5 fields (1 double), 9.6 deg^2 each

Near-Sun Twilight Microsurvey

~1% of time, early microsurvey to improve

recovery of interior-to-Earth asteroids

Possible other mini/micro surveys

https://iopscience.iop.org/journal/0067-0049/page/rubin_cadence
https://iopscience.iop.org/journal/0067-0049/page/rubin_cadence


Single image 5σ depths in

u, g, r, i, z, y:

23.9, 25.0, 24.7, 24.0, 23.3, 22.1

Survey Depth

Wide Fast Deep (WFD)

10 yr coadded image stack 5σ
depths in u, g, r, i, z, y:

26.1, 27.4, 27.5, 26.8, 26.1, 24.9

Deep Drilling Fields (DDFs)

10 yr coadded image stack 5σ depths in

u, g, r, i, z, y:

28-28.5, 28.7, 28.9, 28.4, 28.0, 27.0

From Buchanan 2023 and Mendoza 2023 - presentations at the 2023

Project & Community Workshop



Target of opportunity observations with Rubin
(less than 3% of survey time)

IceCube, South Pole

KM3NeT,

Mediterranean Sea

Virgo, Italy

Einstein Telescope

LIGO, USA

1. Gravitational Waves and Multi-Messenger

Astronomy

2. High-Energy Neutrinos 

3. Galactic Supernova

4. Small PHA Potential Impactor



Galaxies

 Stars, Milky Way & Local Volume

Solar System

Dark Energy

Active Galactic Nuclei

Transient/Variable Stars

 Strong Lensing

 Informatics & Statistics 

Up to 10 million alerts, 20 TB of

data...every night!

 Science Collaborations (SCs)



Rubin as a (ToO) follow-up machine -> sources

from GW detectors

Rubin as a discovery machine -> follow-up from

other facilities

Gravitational-wave physics and astronomy in the 2020s and 2030s, Nature

Reviews Physics

WHY RUBIN

coordinator: Raffaella Margutti, Berkley, USA

Rubin TVS - Multi-wavelength and GW follow-up sub-group 

 (Key Challenge: Limited resources for multi-wave follow-up vs. number of LSST transients)

https://www.nature.com/articles/s42254-021-00303-8
https://www.nature.com/articles/s42254-021-00303-8


April, 18 2024: report sent to the SCOC (Survey

Cadence Optimization Committee)

Igor Andreoni, Raffaella Margutti

Multi-Messenger Astronomy: Gravitational Waves Science Case Motivation

WHY RUBIN 
Rubin as a (ToO) follow-up machine



WHY RUBIN 

NS-NS / NS-BH mergers: what do we expect to see ?



WHY RUBIN 

NS-NS / NS-BH mergers: what do we expect to see?

NS-NS NS-BH Merger: a global picture



WHY RUBIN 

NS-NS / NS-BH mergers: what do we expect to see?

GW170817 - GRB170817: the game changer



WHY RUBIN

large sky maps, faint targets 
Follow-up strategy (not an easy game)



WHY RUBIN

Justification for the use of Rubin



WHY RUBIN

large sky maps, faint targets 



WHY RUBIN

large sky maps, faint targets 



WHY RUBIN 

What is the frontier after GW170817?

EM counterparts of GW sources studies with Rubin LSST  
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WHY RUBIN

 

Our case will focus specifically on

what we can achieve in O5.

We are not (yet) proposing a

strategy for 10 years of lifetime of 

Rubin. 

LVK Observing Plan

Immediate goals for Rubin - LVK O5 updated
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https://observing.docs.ligo.org/plan/


WHY RUBIN

How many BNS and NSBH might we expect to occur in O5?  

 

Calculated using information from the official LVK observing scenarios study (Kiendrebeogo et al., 2023)

Note this was before the recent update on Virgo, and assumed distance range DBNS for Virgo was ~150 - 240 Mpc

Event rate (triggers/year): calculated by Shreya Anand at the meeting, with SNR > 12

roughly ⅓ of

the events in

Table 2 are

available for

immediate

Rubin

observing . 

all sky
with Rubin 

https://ui.adsabs.harvard.edu/abs/2023ApJ...958..158K/abstract
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Multimessenger studies with Rubin   

Kilonova Parameter Estimation with LSST at Vera C. Rubin Observatory - Ragosta et al. 2024 

WHY RUBIN

Prospects for kilonovae detections with the next-generation multi-messenger observatories - Loffredo et al 2024

Graham P. S. et al. 2022
Discovering gravitationally lensed gravitational waves: predicted rates, candidate selection, and localization with

the Vera Rubin Observatory - 

Andreoni, I. et al. 2022Target of Opportunity Observations of Gravitational Wave Events with Vera C. Rubin Observatory - 

Andreoni, I et al. 2021

Optimizing Cadences with Realistic Light Curve Filtering for Serendipitous Kilonova Discovery with Vera Rubin

Observatory -

https://iopscience.iop.org/article/10.3847/1538-4357/ad35c1/pdf
https://arxiv.org/pdf/2204.12977
https://arxiv.org/pdf/2111.01945
https://arxiv.org/pdf/2106.06820


WST



THANKS!

silvia.piranomonte@inaf.it

https://www.youtube.com/watch?v=clMsIDxUlmA

https://rubinobservatory.org/for-scientists

https://rubinobservatory.org/for-scientists
https://www.youtube.com/watch?v=clMsIDxUlmA
https://rubinobservatory.org/for-scientists


WHY RUBIN 

Immediate goals for Rubin - LVK O5 updated



Data policy

courtesy of C. Raitieri



WHY RUBIN

Total BNS+NS-BH summary recommendation for the whole of O5   



WHY RUBIN

What would be our trigger criteria for Rubin ?



Rubin-LSST = DISCOVERY machine 

Lasair LSST review users meeting September, 13-14th - 2023 


