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LSST has Four Key 
Science Themes
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The data deluge is coming….

LSST

• 20,000 deg2  with 3-14 day cadence
• 800 visits per field over 10 years
• 6 million asteroids
• 8000 lensed AGN
• 104-5 galaxy-scale lenses
• 4 billion galaxies 

16 < r< ~24.5

•  Constraining Dark Energy & Dark Matter     

•  Taking an Inventory of the Solar System    

•  Exploring the Transient Optical Sky     

•  Mapping the Milky Way

Four Key Science Themes:





Large Synoptic Survey Telescope (LSST) 
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Science Operations Planned to Start in 2022 



It’s Really Coming! 
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	 •	 Within 60 seconds of each observation: A real-time stream of 
observation reports (alerts) with information about astrometry, 
photometry, and shape including trailing, direction of motion. 


	 •	 Every day: A stream of linked tracks reported to the Minor Planet Center. 


	 •	 Every day: A catalog of orbits for LSST-discovered objects. 

	 •	 Annually: Precisely calibrated photometric catalog (ugrizy bands) 

accurate to 5mmag (systematics limited), with every data release. 

	 


Key LSST Deliverables for Solar System Science  

All LSST project Solar System products in some form will be public via alert 
stream and MPC
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(for distances  less than ~200 AU)



http://www.lsstsssc.org

SSSC Co-Chair emails: david.Trilling@nau.edu, 
mschwamb.astro@gmail.com 

@lsstsssc



https://arxiv.org/abs/1802.01783
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Pre-covery of Brighter Objects from 
Past DECam Fields

NOAO Data Lab

DECam Asteroid Database
https://datalab.noao.edu/dad.php



Asteroid Colors 

Credit Parker et al (2008)
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Challenges: High Precision Photometry  & 
Light curve/Rotational Variability

Schwamb et al. (in prep)0 200 400 600 800
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To improve background measurement, zoom on a good
background region, then close.

Fraser, Alexandersen, Schwamb, et al (2016)

TRIPPy: TRailed Image Photometry in Python

https://github.com/fraserw/trippy
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Gemini Queue or Priority Visitor Observer  Calls Up CFHT Queue Observer to Coordinate

rgJgr  
observations 

&  
additional z-band study

discovery 
& 

u band 

Colours of the Outer Solar System Origins 
Survey (Col-OSSOS)



Rotating Bodies - Light curves
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Shape Albedo variation

Contact Binary Distant Binary



Bennechi & Sheppard (2013)

Light curves/Rotational Variability

Break up Speed Break up Speed

Single-Peaked Light curves Double-Peaked Light curves



Don’t forget Gemini South and SOAR

Image Credit: LSST/AURA/LSSTC 



Gemini South and OCTOCAM

NIR

Optical

One Target at a Time Image credit: Gemini/AURA/NSF

simultaneous 0.33 to 2.3 μm
(u, g, r, i, z, J, H and Ks) in imaging

0.4 to 2.3 μm in spectroscopy



Credit Andrea Kunder



Jewitt (2012)

Active Asteroids/Main Belt Comets

Solar System Triggers won’t be coming from ANTARES
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Interstellar Objects

‘Oumuamua -a messenger that reaches out from the distant past



Pan-STARRS1

Gemini South
Gemini North
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GMOS-N r-band  NIRI J-band
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Optical r-band Near-infrared J-band

Credit: Bannister, Schwamb et al. (2017)

Col-OSSOS Photometry
 of ‘Oumuamua
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LSST Observing Strategy Is Not Set

 



LSST Observing Strategy Is Not Set

 

https://arxiv.org/abs/1708.04058
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Outstanding Questions:
How will DECam be involved in the alert stream and other trigger/
TOO LSST follow-up?

LSST follow-up requires large amount of observing time  - how will 
NOAO DECam time be carved up in LSST era? 

Solar System  follow-up may be useful for other LSST follow-up 
(and vice versa), how do we link the community and share?

LSST deep drilling field/mini-survey white paper call comes out very 
soon, are there possibilities to partner with DECam observations? 
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