


Deep-drilling fields (4 approved)

Mini-surveys, currently:
● Galactic Plane
● South Celestial Cap and 

Magellanic Clouds
● Northern Ecliptic Spur

Additional “Special programs,” 
e.g.
● Twilight Survey
● Mini-moons
● Meteor-sized impactors
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Astrometric and Photometric 
calibration for the main survey

Planetary microlensing

Red-giant variability 

Transiting extrasolar planets

New short-timescale transients

Accretion/outflow in X-ray binaries

Dwarf Novae and Type Ia SNe

Microlensing constraints on black 
hole Dark matter

Thick-disk structure (RR Lyrae)
ISM (RR Lyrae)

Extend Gaia-type investigations 
to the Bulge

Optical-waveband constraints on 
the ISM (synergy with NIR)

Kinematic sample of Red Clump 
Giants in the inner MW for 
Galactic Structure 



-

Example: Reddening - With a few exposures 
per field, can use the {r,i,z} color-color method 
of Berry et al. (2012 ApJ 757, 166) to estimate 
reddening from static photometry 

(This {r,g-r} CMD from <10 images of a single DECam 
field, by UM-Dearborn undergrad Mike Conrad, from 
the Blanco DECam Bulge Survey, PI Mike Rich)

With a more 
WFD-like allocation , 
can use RR Lyrae to 
estimate reddening.

(From Saha et al. 
2017 in prep)

Can imagine doing 
this all over the 
Bulge...

Berry et al. 2012

http://adsabs.harvard.edu/abs/2012ApJ...757..166B


-
•
•
-

From a 2015 talk 
by Radostin 
Kurtev; see, e.g. 
here:

Ks

PM precision (mas/yr; 
scale runs from 0 to 5 

mas/yr)

http://www.vphasplus.org/
https://vvvsurvey.org/
https://www.eso.org/sci/meetings/2015/Rainbows2015/Talk_Files/DAY5/KURTEV_RAINBOWS_ESO_v3.pdf


-
LSST confusion-limited, 

according to sims_maf

LSST saturates at 15s

Right: prediction for r-band 
apparent magnitude of Red 

Clump Giants (RCGs) in the 
inner 20x15 degrees of the 
Milky Way, using the VVV 

extinction model. RCG in the 
white regions are either 

confusion-limited, 
depth-limited or are brighter 

than LSST’s expected 
saturation limit at 15s.

Figure prepared by Oscar 
Gonzalez, STFC

Fainter than LSST 
photometric limit



-

Above: example cross-match between HST 
and Gaia in the Sagittarius Window (in 
F625W). Gaia/HST candidate cross-matches 
are in blue. The approximate regime of LSST 
sensitivity in the presence of confusion, is 
shown in green.

Approx. Gaia

Approx. LSST

Approx. LSST

Right: DECam (g,r) CMD 
in Baade’s Window (Saha 

et al. 2017 in prep)

Below: HST CMD towards the 
Sagittarius Window (Clarkson et 

al. 2008)Based partly on 
work by 
UM-Dearborn 
undergraduate 
Emily 
Aufdemberge

http://adsabs.harvard.edu/abs/2008ApJ...684.1110C
http://adsabs.harvard.edu/abs/2008ApJ...684.1110C


● Can trace the 
compact object 
mass function 
and thus stellar 
evolution

(E.g. V404 
Cyg, 
Bernardini 
et al. 
2016)

“Slow”-microlensing by nearby compact objects 
(Wyrzykowski et al. 2016 MNRAS 458, 3012)

Optical precursor rise for (black hole) 
X-ray transient outbursts? 

-

-
Events rare → wide-field

Long-term → photometric stability
Want to push to fainter objects → 

sensitivity → all LSST

http://adsabs.harvard.edu/abs/2016ApJ...818L...5B
http://adsabs.harvard.edu/abs/2016ApJ...818L...5B
http://adsabs.harvard.edu/abs/2016ApJ...818L...5B
http://adsabs.harvard.edu/abs/2016MNRAS.458.3012W


-

Figure from Battaglieri et al. 2017: 
US Cosmic Visions: New Ideas in 
Dark Matter 2017: Community 
Report
http://lanl.arxiv.org/abs/1707.04591

http://lanl.arxiv.org/abs/1707.04591
https://project.lsst.org/meetings/lsst2017/session/dark-matter-science-lsst


-

Figures from Chris Britt, Michigan State 
University; see also Britt et al. (2015 MN)

X-ray luminosity 
(log scale)

X-ray luminosity 
(log scale)
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http://adsabs.harvard.edu/abs/2015MNRAS.448.3455B


-

•
-
-

•

Amplitude 
vs L/M

Amplitude vs 
regression on 
L,M,T

This example of red giant photometric 
variability on hours-days from Gilliland 
(2008).

CMD down to  the turnoff

https://project.lsst.org/sites/default/files/WP/Szokody-MCs-gal-clusters-01.pdf
https://project.lsst.org/sites/default/files/WP/Szokody-MCs-gal-clusters-01.pdf
http://adsabs.harvard.edu/abs/2008AJ....136..566G
http://adsabs.harvard.edu/abs/2008AJ....136..566G


-

∼

http://adsabs.harvard.edu/abs/2015AJ....150...34J
http://adsabs.harvard.edu/abs/2017AJ....153..186J


-

•
•

https://github.com/LSSTScienceCollaborations/ObservingStrategy


-

https://www.lsst.org/scientists/scibook
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Astrometric and Photometric 
calibration for the main survey

Planetary microlensing

Red-giant variability 

Transiting extrasolar planets

New short-timescale transients

Accretion/outflow in X-ray binaries

Dwarf Novae and Type Ia SNe

Microlensing constraints on black 
hole Dark matter

Thick-disk structure (RR Lyrae)
ISM (RR Lyrae)

Extend Gaia-type investigations 
to the Bulge

Optical-waveband constraints on 
the ISM (synergy with NIR)

Kinematic sample of Red Clump 
Giants in the inner MW for 
Galactic Structure 

Legacy datasets for new 
discoveries


