
The Large Synoptic 
Survey Telescope 
Science Collaborations

@fedhere fedhere

federica b. bianco 
University of Delaware 

Department of Physics and Astronomy - Biden School for Public Policy & Administration 
Data Science Institute 

LSST Science Collaborations Coordinator, LSSTC 
LSST Transient and Variable Stars Science Collaborations Co-Chair



federica bianco NYUCerro Pachón, Chile, March 2019

https://www.lsst.org/tags/cerro-pach%C3%B3n


federica bianco UDel

LSST 

April 4, 2018 - 100Gbps 
“points of presence,” LSST 
now has a redundant, high-
speed, fiber-optic network 
between Santiago, Chile, and 
Miami, Florida.[…] “This 
network will permit LSST data 
to travel in seconds to our 
LSST Data Facility at NCSA 
where it will be processed…”  
J. Kantor

goal: 5 seconds/image

https://www.amlight.net/wp-content/uploads/2015/03/LSST_PNWGP_2018.pdf

each night is 20TB data, coming in 
at the rate of 30GB  per minute
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LSST 

• x10 increase in data volume

• information data to be 
leveraged for multiple 
science goals

• US-wide public access to data

TB TB
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The LSST Science Collaborations

Formed by the LSST Project in 2008 to provide a forum to engage the 
community in interacting with the LSST Project Science Team 

played an essential part in producing the LSST Science Book in 2009

LSST was recognized as the first 
large ground-based priority of the 
astronomical community in the 

2010 Decadal Survey
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Exploring the transient 
and variable sky 

Census of the Solar 
System 

Mapping the Milky Way 

Understanding dark 
energy and dark matter
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The LSST Science Collaborations

US~450 Chile: 69 UK: 57 Italy: 60 France:45  
 

California: 144 Washington: 88 Arizona: 52 Pennsylvania: 40 
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The LSST Science Collaborations

A Network-to-Network system

https://cosmo.nyu.edu/~fb55/LSSTSCaffiliations/LSSTSCaffiliations/affiliations.html
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The LSST Science Collaborations

A Network-to-Network system

https://lsst-tvssc.github.io/

A Network-to-Network system

TVS

http://cosmo.nyu.edu/~fb55/TVSaffiliations/affiliations.html
https://lsst-tvssc.github.io/
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The LSST Science Collaborations

direct contact with the Project

https://www.youtube.com/playlist?
list=PLPINAcUH0dXacwsNrhNnQSq0rOTRf0IfU

https://www.youtube.com/playlist?list=PLPINAcUH0dXacwsNrhNnQSq0rOTRf0IfU
https://www.youtube.com/playlist?list=PLPINAcUH0dXacwsNrhNnQSq0rOTRf0IfU
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The LSST Science Collaborations

LSST SCs current activities include: 

• designing and scoping LSST observing strategies for different science 
cases 


• learning and testing the LSST pipeline and science platform  
identifying gap in scientific preparation that would impair the LSST 
success in theoretical advancement (e.g. predictions on photometric 
observables, sparse time series analysis), software (e.g. sparse time series 
analysis tools, crowded field photometry, TOM), existing data (e.g. 
multiwavelength coverage of Deep Drilling Fields)  
preparing of User-Generated data products  
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Refining the observing strategy

Wide Fast Deep - Minisurveys - DDF - ToO

Wide-Fast-Deep
(85.1%) 

LSST
2023-2033
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Refining the observing strategy

North Ecliptic 
Survey
The NES is an 
extension to reach 
the Ecliptic at 
higher airmass 
than the WFD 
survey typically 
covers, no u

Galactic Plane 
(1.7%): covers the 
region where LSST 
is expected to be 
highly confused by 
the density of 
stellar sources; 
fewer total 
exposures/field and 
does not collect in 
pairs

South Celestial Pole (2.2%): higher airmass 
decl>−65 degrees. includes ugrizy, but takes 
fewer exposures/field than the WFD and does 
not collect in pairs.

Wide-Fast-Deep
(85.1%) 

Wide Fast Deep - Minisurveys - DDF - ToO
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Refining the observing strategy

Deep Drilling Fields 
DDF (4.5%)

North Ecliptic 
Survey
The NES is an 
extension to reach 
the Ecliptic at 
higher airmass 
than the WFD 
survey typically 
covers, no u

Galactic Plane 
(1.7%): covers the 
region where LSST 
is expected to be 
highly confused by 
the density of 
stellar sources; 
fewer total 
exposures/field and 
does not collect in 
pairs

South Celestial Pole (2.2%): higher airmass 
decl>−65 degrees. includes ugrizy, but takes 
fewer exposures/field than the WFD and does 
not collect in pairs.

Wide-Fast-Deep
(85.1%) 

Wide Fast Deep - Minisurveys - DDF - ToO
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color at short  
time intervals

single-filter  
cadence density

Regular/persistent

WIDE

Fast/Dense

DEEP

LSST cadence tensions  
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LSST Cadence alternatives: Rolling Cadence
5-sigma depth per visit (mag) Single filter gap (days)

area  
(sq deg)  

u g r i z Y
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Dan Scolnic with Kessler, Biswas, Jha, Hložek, DESC SNWG
Scolnic+ 2017 ApJ 852,1

Rolling  
cadence
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Refining the observing strategy

LSST Science Collaborations 
COSEP living document testing LSST observing strategies 
for different science cases 
https://github.com/ 
LSSTScienceCollaborations/ObservingStrategy 

- COSEP
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Refining the observing strategy - COSEP

https://github.com/ 
LSSTScienceCollaboratio
ns/ObservingStrategy 
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Refining the observing strategy - 2018 White Paper  
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Refining the observing strategy - New footprint?



federica bianco UDel

Refining the observing strategy - More colors?

• u-band

• more g-band 

• specific filter pairs

• filters for triplets 

              (smaless plug… )

Bianco et al. 2019 
PASP,  
Special issue on  
Time Domain Astronomy, 
in publication
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D
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Prom

pt 

Data Products 
Definition Document 

http://ls.st/dpdd

LSST Data Products

http://ls.st/dpdd
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The LSST Science Collaborations

SCs are designing data products and generating pipelines to 
be processed in the LSST computational environments

U
ser 

G
enerate

Data Products 
Definition Document 

http://ls.st/dpdd

“Recognizing the diversity of astronomical community needs, and the need for specialized processing not part of 
the automatically generated LSST products, LSST plans to devote 10% of its data management system 
capabilities to User Generated data products”

D
ata 

Releases
Prom

pt 

LSST Data Products

http://ls.st/dpdd
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LSST scientific readiness 

AGN - synergistic data analysis 

DESC - systematics 

Galaxies - deblending, morphology 

Solar System - refining MOPs 

SMWLV - crowded fields photometry 

Strong Lensing - morphology  

TVS - classification and follow-up 
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LSST scientific readiness 

Forecasted 68% credible regions on (w0, wa) for individual probes and their combination after 10% (Y1, left) 
and all (Y10, right) LSST data is analyzed. (LSST DESC SRD v1, https://arxiv.org/abs/1809.01669)

DESC cosmology - systematics 

https://arxiv.org/abs/1809.01669
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Galaxies - deblending, morphology 

SMWLV - crowded fields photometry 

Strong Lensing - morphology  
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LSST scientific readiness 

Gathering legacy data in sight of the LSST survey,  
e.g. AGN SC

(Chen et al. 2018) 5 Ms XMM-SERVS 

— data collection

AGN - synergistic data analysis 
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LSST scientific readiness 

Astronomy’s Discovery Chain

Target & Observation 
Manager Systems

Discovery engines

Broker services
Observing facilities

TVS / DESC - classification and follow-up 

Solar System - follow-up  

Strong Lensing- follow-up                   

10M alerts/night
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LSST scientific readiness                                                   Software - brokers & TOMs

TOMS
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LSST scientific readiness 

https://lsst-tvssc.github.io/broker_task_force_work_plan.html 

                                                  Software - brokers & TOMs

How quickly should alerts be 
disseminated? 

How often would you 
query a broker to search 

for new targets?

Surveying the community  
to design a broker

https://lsst-tvssc.github.io/broker_task_force_work_plan.html


federica bianco UDel

LSST scientific readiness 

The Photometric LSST 
Astronomical Time-Series 
Classification Challenge 
(PLAsTiCC) asks Kagglers to help 
prepare to classify the data from 
this new survey. Competitors will 
classify astronomical sources that 
vary with time into different classes
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LSST learning testing tuning LSP and stack  — LSP review
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LSST learning testing tuning LSP and stack

The committee is asked to provide science-
oriented feedback and 
recommendations on the design of the 
LSST Science Platform

LSST Science Collaborations representation 

• Rachel Street: TVS, (LCO, archives) 
• David Kirkby: DESC, (SAC) 
• Michael Mommert: SSSC 
• Christian Johnson: SMWLV 
• Lee Steven Kelvin: Galaxies 
• Tina Peters: AGN 

LSP Review April 2019
 — LSP review
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LSST Science Collaboration - funding

the Science Collaborations are an army of 1500 scientists 
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LSST Science Collaboration - funding

the science collaborations are an army of 1500 volunteers 

their work is essential to return on the LSST promise to deliver 
transformational science 

a funding system for LSST scientific preparedness is not in place
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LSST Science Collaboration - funding

Strategizing fund-raising:

- approaching foundations

- securing funds for scientific 

activities for SCs

- supporting Institutional Members 

of LSSTC

LSSTC Director for Science 

Jeno Sokoloski


LSSTC Senior Director of Development 

Dan Petrocelli

Founded in 2003 as a not-for-profit 501(c)3 Arizona corporation to maximize 
the scientific impact of the LSST project 
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LSST Science Collaboration - funding

LSSTCorp provides support for meetings and training since 2015: 

funded by a 2015 $500k Match Challenge from Charles+Lisa 
Simonyi and Bill Gates

The Enabling Science Proposal Call distributed $1,487,953.50 

2019 Proposals Call makes $200,000 available


•Science and Science Collaboration Activities

SC and topical meetings/workshops/hackathons

Stack Club : a reading group to learn the LSST processing 
software and platform


•Broader Education and Outreach:

Undergraduate training

PLAsTICC Kaggle challenge seed funding

Big Data Academy for High School Students

The LSST Data Science Fellowship Program
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LSST Science Collaboration - funding

INTERNATIONAL NETWORK-TO-NETWORK COLLABORATION 

Accelerating Research through International Network-to-Network 
Collaborations  (AccelNet) 

accelerate the process of scientific discovery and prepare the next 
generation of U.S. researchers for multiteam international collaborations.

Seeking funds outside of the astro budget: Proposal submitted  to NSF including a team dynamics and conflict 
resolution expert - Prof. Sleesman (UDel)



Somewhere, something incredible is waiting to be known.
Carl Segan

fbianco@udel.edu - LSST SC coordinator, LSST TVSSC co-chair

mailto:fbianco@udel.edu

