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LSST was designed to deliver in four key science areas

Time domain science
— Nova, supernova, GRBs

— Source characterization Exposure 1

— Instantaneous discovery
Census of the Solar System

— MBAs, NEOs, Comets

— KBOs, Oort Cloud
Mapping the Milky Way Exposure 2

— Tidal streams
— G@Galactic structure

Dark energy and dark matter

— Strong Lensing Exposure 1

— Weak Lensing Exposure 2

— Constraining the nature of dark energy
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LSST was designed to deliver in four key science areas m

A

Time domain science
— Nova, supernova, GRBs

— Source characterization Exposure 1

— Instants 3
Censu: See the LSST Science Book and
— M lvezic et al 2008 (arXiv:0805.2366)
— KB “LSST: From Science Drivers to

Ma‘;p Reference Design and Anticipated Data Products”
— 107

— G@Galactic structure

Dark energy and dark matter

— Strong Lensing Exposure 1

— Weak Lensing Exposure 2

— Constraining the nature of dark energy
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What is the LSST? 5357

The LSST system will include:

(i) an 8.4m (6.7m effective aperture) optical telescope with a
3.5-degree diameter field-of-view, a 3.2 billion pixel camera,
and 6 broad-band, optical filters

(ii) a data facility that will process, archive, and distribute
survey images, associated transient alerts, and calibrated
catalogs, as well as calibration and other metadata.

We will deploy this system for a 10 year, time domain survey
covering > 18,000 deg?
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What is the LSST? m—

Main Survey Area 18000 sq. deg.

Total visits per sky patch 825

Filter set 6 filters (ugrizy) from 320 to 1050nm
Single visit 2 x 15s exposures, 2s readout

Single Visit Limiting Magnitude u=23.5g=24.8;r=24.4;1=23.9;2=233;

y=22.1
Photometric calibration 2% absolute, 0.5% repeatability & colors
Median delivered image quality ~ 0.7 arcsec. FWHM
Transient processing latency 60 sec after last visit exposure

Data release Full reprocessing of survey data annually



LSST Data Products m—

A stream of ~10 million time-domain events per night,
detected and transmitted to event distribution networks within
60 seconds of observation.

A catalog of orbits for ~6 million bodies in the Solar System.

A catalog of ~37 billion objects (20B galaxies, 17B stars), ~7
trillion observations (“sources”), and ~30 trillion measurements
(“forced sources”), produced annually, accessible through
online databases.

Deep co-added images.

Services and computing resources at the Data Access Centres
to enable user-specified custom processing and analysis.

Software and APIs enabling development of analysis codes.




LSST-like Images m—

The Deep Lens Survey image is
an analog in depth and image
quality to a single LSST epoch

SDSS - 2'x4’

This MUSYC image is ~1 mag
shallower than the co-added
LSST; highlights possible LSB
science

Finalanticipated coadded™ |
depths:

u:25.9, g:27.3,r:27.2,

images from Ivezic et al. arXiv:0806.2366 - 1:126.8,7:26.3,y:25.4




LSST Astrometry m
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Figure from lvezic, Beers & Juric 2012. See David Spergel’s talk on WFIRST astrometry.
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LSST and WFIRST science m

We anticipate that LSST will be an essential resource for the
WFIRST community.

— For example, it will be crucial for the computation of photometric
redshifts for cosmological analyses.

— An extensive discussion is presented in Appendix H of the 2015
WFIRST-AFTA SDT report.

— The maximum value will be obtained from joint processing of the data,
allowing the highest-resolution data to guide the photometric
analyses in all bands. Others will speak about this later in the meeting,
and much more detailed study of this will follow.

This will also be the case for GO / Gl science, in selection of

targets and in analysis of the resulting data.
— We are aiming at building systems that will support this.
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Science User Interface and Tools m

LSST will build a portal that fulfills the needs of the general user

— Searching, image visualization, table manipulation, plotting, providing a
workspace, managing your analysis workflows and data collections, etc.)

— Enabling programmatic as well as visual exploratory data analysis
— Enabling access to data from other sources ... such as WFIRST

We cannot anticipate all the desires of the community, so...

— We are building components re-usable by others to build
environments that meet their and their groups’ own special needs

— We will enable you to use the LSST (science pipelines) software,
and your own code, to extend the capabilities of the interface

— Provenance systems will ensure that you can run the pipeline code just as
we did, modify it, process data, and track what you did

— The tools will be usable both on our systems and yours
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Project Schedule st

Fiscal Year
2011 2012

Design & Development
MREFC Construction Phase
I S :bsystem Fabrication

- Early Integration & Test with ComCam
- Full System Integration & Test

- Science Verification
dary mirror substrate complete

— Schedule Contingency
Rough site level complete

& NSF Preliminary Design Review
- Camera Cg'-’i Reviég:vl ( 8 years, 2 months )
- Prototype Science Sensor Received
& NSF Final Design Review
-&-First article sensor contract start

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

4 MREEFC funding begins
S— et cuand i #¥ine, mount, secondary optical finish contracts
§-Primary mirror complete
~# Camera CD-2 Review
& Archive Site Ready for Equipment Configuration
~#-SLAC I&T Facility Ready
~#-First production science raft complete
@ Lower enclosure ready for dome
=% DAQ CDS Ready for Summit I&T
@ Base facility complete

~# ComCam dewar ready
@ Software Release 8.0/8.1; Ready for ComCam
3 S it facility complete
Key MlleStoneS ~#L1-L2 Assembly Complete
@ NSE-sponsored milestone ~#Camera Summit equipment ready at SLAC
P @ Software Release 9.0/9.1; Ready for Full Camera

~# DOE-sponsored milestone @ Telescope and site ready for ComCam

<} Privately-sponsored milestone g C‘;'m;;:gzztiri:tgsﬁl;ls‘t(l:i i

4@ Camera ready at summit; System I&T begins
& Software Release 10.0/10.1; Ready for Science Verification
& Data Access Centers complete
& Science verification complete
@ Full science operations

Fiscal Year
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

2011 2012

September 2014
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Fiscal Year |

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MREFC Construction Phase

Private Construction

Secondary miﬂ";r substrate complete _ Schedule Conungency
¥ Rough site level complete
@ NSF Prelimingry Design Review € 8 years, 2 months >

4 Camera CD-1 Review
¥ Prototype Science Sensor Received
& NSF Final Design Review
~@-First article sensor contract start

ity, dome, mount, secondary optical finish contracts
# Primary mirror complete
¥ Camera CD-2 Review
& Archive Site Ready for Equipment Configuration
- Camera CD-3 Review
<#-SLAC I&T Fac';l;z Ready
# Lower enclosure ready for dome
~#First production science raft complete

PEEENE _ _ __fe L OSUETELTESNTE .

® 6.5 years until full operations, ~5 years until science verification,
less than 4 years until first light

® We are discussing how we can make commissioning data available to
the community —

@ Data Access Uenters complete
& Science verification complete

F'scal Year @ Full science operations
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Ame 2015
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LSST Information for the Community BcsecatiS.... .

* Key project information, including software and simulations, at

WWW.|sst.org

 Weekly email digest (Spanish + English) and email exploder for
scientists — Anyone can subscribe

* Science Advisory Committee minutes and membership

eve < o -] c =R
S ISST Community Q=@
all categories > alltags » New(7) Unread(7) Top Categories Bookmarks + New Topic
= Category Users Replies  Views  Activity

& X Welcome to community.Isst.org

r the astronomy community to discuss

Missing from the DRP Plan

nnnnnnnn , algorithms

MOPs production s new
Single-frame processing sketch e new

LSE-75: 3 Wavefrontimage archive access ® new
icd

\\\\\\\\

xxxxxxxxxxxxxxxx

http://community.lsst.org

[] System Specificatie K] 5 2 1h
ata ment [SLRI=]"T 3 29 h
ystem Specificati @@' 9 h
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LSST Resources for the Community m—

* Operations Simulations (OpSim)
* Image Simulations (ImSim)
» Base catalogs of stars and galaxies in LSST filters (CatSim)

* Key Project Documents (Science Requirements Document, Data
Products Definition Document)

http://www.lIsst.org

image from lvezic et al. arXiv:0806.2366
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LSST Observing Strategy

The basic LSST observing
strategy includes ~90% of the
time dedicated to a monolithic
survey of ~18,000 deg? of sky
and ~10% reserved for several

specialized surveys and deep
drilling fields.

We are currently investigating a
variety of rolling cadences for
the monolithic survey area, and
the boundaries/strategies for
the specialized surveys
(Northern Ecliptic Spur, Galactic
Plane, Magellanic Clouds)
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The basic LSST observing
strategy includes ~90% of the
time dedicated to a monolithic
survey of ~18,000 deg? of sky
and ~10% reserved for several

specialized surveys and deep
drilling fields.

We are currently investigating a
variety of rolling cadences for
the monolithic survey area, and
the boundaries/strategies for
the specialized surveys
(Northern Ecliptic Spur, Galactic
Plane, Magellanic Clouds)

The implementation of this basic strategy
can be optimized for science output.
Community strategy project:

http://ls.st/o5k
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LSST Observing Strategy

(557

L

D LSSTScienceCollaborations / ObservingStrategy

® Watch~ 29

A community white paper about LSST observing strategy, with quantifications via the the Metric Analysis

Framework. — Edit

D 337 commits ¥ 2 branches © 0 releases

MW Branch: master -+ ObservingStrategy / +

moved dithering.tex to Iss.tex, updated /secname accordingly

. egawiser authored 2 days ago

B8 commissioning Fixed typo

B opsim stop it already with the typos!

8 whitepaper moved dithering.tex to Iss.tex, updated /secname accordingly

8 workshop Update design.md

[ .gitignore Removed editor backup files and reconfigured to ignore them in future
E) README.md Let's encourage pull requests from LSST scientists!

i 24 contributors

latest commit 6f567cf7fc @-

a month ago
a month ago
2 days ago

3 months ago
a month ago

14 days ago

A community-based observing strategy study is underway
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LSST Observing Strategy m

[ A

D LSSTScienceCollaborations / ObservingStrategy @Watch~ 29 o

A community white paper about LSST observing strategy, with quantifications via the the Metric Analysis
Framework. — Edit

{D 337 commits I 2 branches © 0 releases i 24 contributors

MW Branch: master -+ ObservingStrategy / +

moved dithering.tex to Iss.tex, updated /secname accordingly

egawiser authored 2 days ago latest commit 6f567cf7fc [

B8 commissioning Fixed typo a month ago

B opsim stop it already with the typos! a month ago

whitepaper moved dithering.tex to Iss.tex, updated /secname accordingly 2 days ago
8 workshop Update design.md 3 months ago
[ .gitignore Removed editor backup files and reconfigured to ignore them in future a month ago
[E) README.md Let's encourage pull requests from LSST scientists! 14 days ago

You can suggest an observing strategy to simulate, or a
commissioning experiment
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LSST Observing Strategy m—

P P9 i A -, A

The current community list of suggested observing strategies (dozens
more are being simulated by the Project):

Proposed New OpSim Experiments

Issue

Name Proposer(s) Description
Thread
No. Extragalactic Visit Marshall 466 Dont observe in pairs c?f \{ISItS above the Galactic
Pairs and Ecliptic planes
Target of Opportunit
arget o ) PPOruntty Soares-Santos, Bellm #75 simulate TOO Observations
Observations

Add Special Survey to duplicate WFD

Coordination with WFIRST = Gawiser, Rhodes #114 ) L
observations of 2300 degrees during first 5 years

NEO optimized runs SS SC #120 Find more and different NEOs
Normal Plane Strader (for SMWLYV) #162 Do Galactic Plane with normal WFD cadence
Rolling Cadence

f g Jeonghee Rho [and SN Modified Rolling Cadence for densely populated
Optimized for SN #159 .

Cosmology Team] SN light curves

Cosmology
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Discovery Volumes for Some Key Stellar Tracers m—

A7 -~

e 0Old, metal-poor MSTO ~140 kpc (single-visit), ~ 400 kpc (co-add)
* Horizontal branch ~500 kpc (single-visit), 1.6 Mpc (co-add)

* 0Old, metal-poor RGB ~3.5 Mpc (single-visit), 6 Mpc (co-add)

* RR Lyrae ~600 kpc (VanderPlas & Ivezic 2015)

Star-galaxy separation will be a limiting factor for how well MSTO, BHB,
and RGB stars can be used to trace low surface brightness stellar
structures throughout the Local Volume.

WEFIRST’s superior image quality and IR magnitudes will enable refined
star-galaxy separation over ~2,000 deg? and provide a truth table for
refining star-galaxy separation algorithms over the wider LSST survey
area.
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Closing Remarks m

LSST community resources are available now, as is the
opportunity to contribute to optimizing LSST’s observing

strategy.

There are numerous WFIRST-LSST synergies in science based on
resolved stars (see Tuesday afternoon talks), as well as in the
core cosmological investigations.

There is a tri-agency, three project working group (focused on
cosmological science) that is discussing possible pixel-level
joint processing of WFIRST, LSST, and Euclid. (B. Jain and D.
Spergel are the corresponding authors.) Several members of

that group are here...
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