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LSST-Rubin for newbies / in 3 words : 

The  Legacy Survey Space & Time (LSST) 
will start  end of 2024 at the V.Rubin 
Observatory which is under-construction in 
Chile and will see its first ~light in summer 
2023 :  

● The LSST survey will collect optical data 
continuously for 10 years : deep (24 mag / 
pointing) , fast ( 1 pointing each ~ 40s ) , 
and wide ( field of view 9.6 deg^2 / ~ 8000 
deg^2 per night ) : 15 TB/night of data 

● Over a decade LSST will acquire , analyse 
and made available more than 5 millions of 
images and a catalog of 37 109  objects + 
a few 10 billions of transitory events made 
available in real time.  

● LSST will cover a large research domain : 
Cosmology / Dark Energy indee , but also 
the Solar System , Milky Way , “variable 
sky” , Strong lensing , Galaxies .

Publ Astron Soc Jpn Nihon Tenmon Gakkai,  
Volume 71, Issue 4, August 2019, 74, 
 https://doi.org/10.1093/pasj/psz050

https://doi.org/10.1093/pasj/psz050
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Real time planing update see  : ls.st/dates 

16-Dec-2022  Telescope Mount Handoff to Rubin 
08-Nov-2023  3-Mirror Optical System Ready for Testing 
29-Nov-2023  Engineering First Light w/ComCam 
21-Dec-2023  Dome Complete

14-Feb-2024 Camera Ready for Full System AI&T 
19-Jul-2024   System First Light 
14-Nov-2024 Mini-Survey 2 Complete 
End 2024      Start LSST Survey
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LSST world 

Non US :  
43 International teams in 30 countries with 153 
in-kind contribution project to Rubin Commissioning and 
Operation.  

France is “special” : big/only non-US contributor to the 
construction . It counts  today :  
@ IN2P3 , 23 PI-Builder + 45 PI + 22 Juniors  
@ INSU . 11 non-IN2P3 PIs (INSU)  

Remark : Many slides presented here are extracted from 
lsst@europe4  talks :  The  LSST /European meeting that 
append in Roma last month  
( see  https://sites.google.com/inaf.it/lssteurope4/home/
abstracts?authuser=0 ) 

Alone , the Dark Energy Science 
Collaboration (DESC ) ,  
count 1188 members  including 
 237 “Full members”   ( ~ 40 French ) 

https://sites.google.com/inaf.it/lssteurope4/home/abstracts?authuser=0
https://sites.google.com/inaf.it/lssteurope4/home/abstracts?authuser=0
https://sites.google.com/inaf.it/lssteurope4/home/abstracts?authuser=0


Status / A Few Pictures : 
The Telescope (Chile)
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August 2022



Status / A Few Pictures : 
Inside the Building
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Status / A Few Pictures : 
The Camera (Stanford/US)

Filter r



News related to LSST Science: 
Observing Strategy 
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LSST SCOC :  

Survey Cadence Optimization 
Committee 
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Toward a good SN Ia sample ⇒ Rolling cadence
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11From Lynne Jones- Federica Bianco slides presented @ LSST@europe4 



12From Lynne Jones- Federica Bianco slides presented @ LSST@europe4 
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From Lynne Jones- Federica Bianco slides presented @ LSST@europe4 



News related to LSST Science: 
Calibration 
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LSST & Supernovae & Contrains on Dark Energy 
equation of state ==>  Calibration !!!!

The quality of he calibration in flux will be a key point to 
take advantage of the LSST statistics  !

Having many SNIa is useless if the measurement is not done precisely 
(light curve + flux calibration )  

F.Hazenberg PhD 2020 Precision on flux

Figure of merit   
(“1/Precision”)  
for the dark energy  
equation of state 
parameters  

Connaissance 
de la bande 
passante des 
filtres de 
LSST

best result to date  

Goal 
SNIa-LSST



For flux references at 0.1%: StarDICE 16

      with  StarDICE

● Forecast for a  SN survey 
LSST+ZTF+HSC+StarDICE (→ FOM  300 in  2 years 
of data taking ) 

● The Final design rely on a calibration transfert 
chain from NIST - to Star at 0.1% in 4 steps  

● Key elements : 
● detecteur calibration platform at LPNHE                

paper in prep. Upgrade on its way 
○ Artificial star calibration bench Backend cablée. 

qualification of the prototype underway  
○ Telescope Robotic Telescop at l’OHP   

installed in 2022 and operational  
         +”surrounding hardware” : 

○ Atmospheric monitoring (auxtel like) 
○ Mesurement of the filter “à la LSST”  (CBP 

RUBIN like)

Slide from M.Betoule et al. 
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AuxTel : Measure on site of the atmosphere transmission 

Slit less spectrograph 

Modeling of the atmosphere transmission  
/ Water vapor content  in real time  
=>  z  & y filter pass band detail.   

- Dedicated hologram developed  
at IJCLab-Orsay ( M.Moniez et al. )  
- Slitless spectra extraction  
( J.Neveu LPNHE et al. ) 



News related to LSST Science: 
Variable Sky  

Gravitational Wave & Optical Counterpart  
⇒ FINK  
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LSST-Rubin &  Gravitational Wave :  
Toward a new H0 measurement 

Igor Andreoni et al. , 
Target of Opportunity Observations of Gravitational Wave Events with Vera C. 
Rubin Observatory, 
arXiv:2111.01945v1, 2 Nov 2021

Expected Magnitude for a KiloNova event (NS-NS) 

Only one optical counterpart at ~ 40 Mpc to a GW has 
been observed so far: it has been detected ~10h after a 
GW event with   i = 17.476 ±0.018 mag by the 
collaboration 1M2H with a 1m telesccope. 

All the expectation today are on a LSST-Ligo-virgo-Kagra 
association to get GW up  200 Mpc with optical counter 
part up to 24 mag 
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LSST &  Gravitational Wave
LIGO-Virgo-KAGRA will be  able to provide alert with a localisation down to the size of 
the LSST-camera field of view . This will  allow in a few pointings to cover all the 
expected location of the optical counter part , and the LSST survey will provide recent 
reference image allowing an easier identification/rejection.  
All the expectation today are on a LSST-Ligo-virgo-Kagra association to get GW up  
200 Mpc with optical counter part up to 24 mag 

Simulated composite g,r,i image for  
1 CCD (13.3' x 13.3')  
(1/189 part of the LSST  focal plane)
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 9.6 deg^2  each ~ 40s   => Alert within 60 s

V.Rubin data are not public, still the alerts are public but there is a lot of them. 
Seven brokers have been selected and have direct access to the full stream of 
LSST data and two operate downstream of the selected brokers. 
LSST brokers are the tools to filter and access the alerts,  1 is developed in 
France (FINK) , 1 in UK ( Lasair) , 1 in Germany (AMPEL ) , 3 in the US , 1 in 
Chile . 



Fink in 2022

● PI: E. Ishida (LPC), A. Möller (Swinburne/Australia), J. Peloton (IJCLab).  
● Fink today is more than  30 scientist (FR+international), 
● it covers the full “variable sky” domain : from solar system , to the milky way and 

extragalactics transients . 
● 2020 :  Partnership signed with ZTF : best training set for LSST , 200 000 alerts 

per night ( https://fink-portal.org/stats )  
● 2021 : Selected by V.Rubin Observatory to be one of the 7 LSST broker  
● 2021 Partnerships with other projects: GRANDMA (multi-messager , includes GW 

follow-up ) , SVOM  
● 15 active projects as of May 2022: AGN, SN, KN, SSO, GRB, neutrinos, satellites, 

microlensing, anomaly detection, ...  
● Deployment at CC-IN2P3 started in 2022 :  

● Transition from VirtualData to CC during summer 2022 
● 2022 allocation: 250 CPU (x2), 250 TB storage (x7).  
● What should you expect? More stability & performance! 

● All Fink codes are publicly available :  https://github.com/astrolabsoftware
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https://fink-portal.org/stats


Broker with a full interface/service 

Scientific Portal for the various community of the “variable sky” , more than 10 To of data 
from ZTF (>150,000,000 alertes) in open access. ~100 users/day, ~10,000 queries/day . 
https://fink-portal.org.    
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https://fink-portal.org


News related to LSST Science: 
Euclid-LSST 
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25From Micol Bolzonella -Leanne Guy slides presented @ LSST@europe4 



Euclid - LSST : Status 

• Rubin and Euclid completed a community and science based process to identify mutually 
beneficial derived data products in December 2021, V1.1 October 2022. See arXiv:2201.03862 


• Exploiting the synergies between Rubin and Euclid will maximize the science return of 
both. 


• Cross-cutting DDPs that serve many scientific domains are championed, e.g. Photo-z 
catalogs 


• A tiered approach to implementation that reflects the importance & timing is 
recommended 


•  Rubin has committed to observ in the Euclid Deep Field 

• All EDF data from both missions to be shared simultaneously with both communities 

• No impact on Rubin survey strategy 

• Rubin SAC recommended, Rubin Leadership approved, Euclid Board has approved 


•    Joint processing is not funded nor resourced in the current Rubin Operations plan nor 
Euclid - we need to seek additional funding for DDPs 


•  Next step: Rubin-Euclid letter of intent (in preparation) 
 

26From Micol Bolzonella -Leanne Guy slides presented @ LSST@europe4 

https://community.rubin-euclid-ddp.org/top?period=all
https://arxiv.org/abs/2201.03862


Conclusion 

                   Almost there !!!!! 
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