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The	  main	  telescope	  

The	  auxilliary	  
telescope	  



LSST in a few figures	  

•  OpGcal	  telescope	  8.4	  m	  diameter	  (f/1.23)	  

•  Wide-‐field	  camera	  :	  3.5°,	  3.2	  Gpixels	  

•  6	  wide-‐band	  filters	  u	  g	  r	  i	  z	  y	  
•  Galaxies:	  rlim=27.5	  aXer	  10	  year	  coadd.	  

•  Final	  catalogue:	  1010	  galaxies,	  1010	  stars	  

•  Final	  database	  15	  PetaBytes	  

•  Weak	  lensing	  up	  to	  z	  ~	  3	  

•  2,500,000	  SNIa	  up	  to	  z	  ~	  1	  	  

•  BAO:	  3.109	  galaxies	  up	  to	  z	  ~	  3	  

•  Transients	  with	  alerts	  (2.106/night)	  

•  See	  LSST	  science-‐book	  in	  h]p://www.lsst.org	  

http://www.lsst.org/  

M2	  Mirror	  
Camera	  

M1M3	  primary	  
&	  TerGary	  mirrors	  



Summary	  of	  High	  Level	  Science	  Requirements	  
Survey	  Property	   Performance	  

Main	  Survey	  Area	  /	  dura<on	   18000	  sq.	  deg.	  /	  10	  years	  

Total	  visits	  per	  sky	  patch	   825	  (1	  visit	  per	  ~3-‐4	  nights)	  

Filter	  set	   6	  filters	  (ugrizy)	  from	  320-‐1050nm	  

Single	  visit	   2	  x	  (15	  second	  exposures	  +	  1s	  shuOer	  +	  2s	  readout)	  

Single	  Visit	  LimiGng	  Magnitude	  (AB	  5σ) u	  =	  23.9;	  g	  =	  25.0;	  r	  =	  24.7;	  I	  =	  24.0;	  z	  =	  23.3;	  y	  =	  22.1	  

10	  year	  coadd.	  Limi<ng	  Magnitude	   u	  =	  26.1;	  g	  =	  27.4;	  r	  =	  27.5;	  I	  =	  26.8;	  z	  =	  26.1;	  y	  =	  24.9	  

Photometric	  calibraGon	   <	  5mmag	  repeatability	  &	  colors,	  <10mmag	  absolute	  	  

Median	  delivered	  image	  quality	   ~	  0.7	  arcsec.	  FWHM	  

Transient	  processing	  latency	   	  60	  sec	  aXer	  last	  visit	  exposure	  

Data	  release	   Full	  reprocessing	  of	  survey	  data	  annually	  



The	  Science	  Enabled	  by	  LSST	  
(see	  science	  book:	  arXiv:0912.0201)	  	  

•  Time	  domain	  science	  	  
–  Nova,	  supernova,	  GRBs,	  GW	  	  
–  Source	  characterizaGon	  
–  GravitaGonal	  microlensing	  	  
–  Interstellar	  scinGllaGon	  	  

•  Finding	  moving	  sources	  
–  Asteroids	  and	  comets	  
–  Proper	  moGons	  of	  stars	  

•  Mapping	  the	  Milky	  Way	  
–  Tidal	  streams	  
–  Galac<c	  structure	  

•  Dark	  energy	  and	  dark	  ma]er	  
–  Gravita<onal	  lensing	  
–  Supernovae	  studies	  
–  Large	  scale	  structures	  (incl.	  BAO)	  
–  Slight	  distor<on	  in	  shape	  
–  -‐>	  Trace	  the	  nature	  of	  dark	  energy	  



The	  
transient	  

sky	  

By	  massive	  
BH	  

-‐2	  -‐	  

0	  -‐	  
+2	  -‐	  

Interstellar	  
scinGllaGon	  

Microlensing	  

Detection of 
transients 

announced within 
60s. 

Expect ~ 1-10 
million per night 
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LSST Observing Cadence(*)	  

•  2x15s	  exposures(*)	  (to	  25	  mag)	  per	  
visit	  to	  a	  given	  field	  (9.6	  deg2)	  

	  -‐>	  cosmic	  ray	  rejec.on	  
•  Visit	  the	  field	  again	  same	  night	  

-‐>	  asteroid	  iden.fica.on	  
•  Number	  of	  visits/night:	  900	  
(1	  or	  2	  passbands)	  

• main	  survey	  (85%)	  fields:	  
visited	  every	  ~3	  days	  (random	  color-‐
band)	  and	  every	  ~15	  days	  in	  r	  band	  

•  Deep-‐Drilling	  (5%,	  5	  fields):	  	  
1	  hour/night.	  50	  consecu<ve	  15s	  
exposures	  x	  4	  filters	  

•  GalacGc	  plane	  /	  North	  EclipGc	  /	  
South	  pole	  /Mini-‐surveys:	  under	  
discussion	  

	  (*)	  Subject	  to	  change	  



Transient	  science	  with	  LSST	  
LSST	  alerts	  -‐>	  broker	  -‐>	  trigger	  follow-‐up	  for	  specific	  events	  

	  -‐	  Microlensing	  (with	  caus<c	  crossing)	  -‐>	  Dark	  ma'er	  /	  planets	  [hours]	  
	  -‐	  SNs	  -‐>	  Cosmology	  [days]	  
	  -‐	  Asteroids	  -‐>	  Save	  the	  Earth!	  [minutes-‐days]	  
	  -‐	  …	  

Search	  for	  opGcal	  counterparts	  AND	  trigger	  follow-‐up	  [minutes-‐hours]	  
	  -‐	  GW	  -‐>	  Hubble	  constant	  (with	  spectro-‐z)	  [minutes]	  
	  -‐	  GRB	  aherglows	  
	  -‐	  Neutrino	  sources	  
	  -‐	  High	  Energy	  cosmic	  ray	  sources	  

-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐	  
«	  Offline	  »	  science	  [minutes	  AND	  years]	  
Search	  for	  signals	  through	  the	  broker	  files	  

	  -‐	  Retroac<ve	  targeOed	  search	  for	  GW	  in	  the	  	  
	  interferometer	  records	  
	   	  -‐>	  Poten<al	  factor	  2	  for	  GW	  searches	  
	   	  -‐>	  Also	  GRB	  aherglows	  ?	  

-‐  Microlensing	  [months-‐years]	  
-‐  Interstellar	  scin<lla<on:	  search	  for	  turbulent	  

molecular	  (hidden)	  gas	  in	  the	  MW	  [minutes]	  
-‐  SN	  echoes…	  Varying	  large	  structures	  [years]	  
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LSST	  alerts…	  
Transients	  detected	  (+	  or	  –	  5σ)	  and	  reported	  in	  60s	  in	  
difference	  images	  =(current	  –	  coadded	  template),	  called	  DIASources	  	  
-‐  Broker:	  Filter	  a	  stream	  of	  ~	  2	  million	  DIAsources/night:	  

Variable	  stars,	  SNe,	  asteroids,	  and	  «	  everything	  else	  »	  
à	  Julien	  Peloton	  talk	  
	  -‐>	  Robust	  filtering	  
	  (remove	  false	  detec.ons)	  

	  
Given	  a	  stream	  of	  ~	  10,000	  DIASources	  every	  ~	  40s	  (per	  10	  deg2	  field)	  

-‐	  Asteroids	  will	  dominate	  on	  the	  Eclip<c,	  become	  insignificant	  >30°	  from	  it.	  
-‐	  Variable	  stars	  (~	  1	  %	  of	  all	  stars)	  will	  dominate	  in	  the	  Galac<c	  plane,	  always	  
significant	  (~	  400/field	  @	  Galac<c	  pole)	  	  
-‐  Quasars	  will	  contribute	  up	  to	  500/field	  (but	  likely	  several	  <mes	  lower)	  
-‐  SNe	  will	  contribute	  up	  to	  about	  100/field	  with	  only	  10	  new	  

Discovery	  rate	  of	  new	  transients	  will	  drop	  fast	  (factor	  of	  ~	  100	  aXer	  2	  years)	  
new	  DIASources	  will	  become	  dominated	  by	  cataclysmic	  variable	  stars	  and	  quasars	  

Detection of transients 
announced within 60s. 

Expect ~ 2 million per night 



Scenario	  for	  a	  GW	  search	  in	  LSST	  
Assume	  GW	  detected	  within	  a	  20	  deg2	  box	  

-‐>	  covered	  by	  3	  LSST	  fields	  
-‐>	  IF	  (night)	  THEN	  …	  	  
data	  taken	  and	  processed	  in	  <	  4minutes	  
Broker:	  Remove	  already	  cataloged	  variable	  
objects:	  periodic,	  SNs,	  asteroids…	  
-‐>	  expect	  only	  ~	  3x10	  brand	  new	  transients	  
@5σ	  (SNs):	  

-‐>	  Targe.ng	  galaxies	  not	  necessary	  
-‐>	  Follow-‐up	  these	  30.	  
	  
	  

-‐  Remember	  :	  LSST	  will	  only	  detect	  the	  
counterpart	  and	  NOT	  monitor	  it	  

U	  

G	  

R	  
I	  

Z	  

LSST	  5σ	  detecKon	  limits	  

Y	  

Neutron	  star	  binary	  
GW170817	  /	  
GRB170817A	  



DetecGon	  of	  γ-‐ray	  burst	  aXerglows	  

Visibility	  delayed	  &	  fainter	  
	  when	  angle	  increases	  

Predicted	  light	  curves	  of	  GRB	  aQerglows,	  	  
assuming	  a	  source	  redshiQ	  z	  =	  1	  

R	  -‐	  LSST	  5σ	  detecKon	  limit	  



Microlensing	  
expectaGons	  

8.5 Gravitational Lensing Events

Table 8.4: Nearby Microlens Event Rates

Past Present Future Future

per decade per decade per decade per decade

Lens type per deg2 per deg2 per deg2 over 150 deg2

M dwarfs 2.2 46 920 1.4⇥ 105

L dwarfs 0.051 1.1 22 3200

T dwarfs 0.36 7.6 150 2.3⇥ 104

WDs 0.4 8.6 170 2.6⇥ 104

NSs 0.3 6.1 122 1.8⇥ 104

BHs 0.018 0.38 7.7 1200

Each predicted rate is valid for the direction toward the Bulge (see Di Stefano 2008a,b, for details). Past:
the observing parameters apply to the first generation of monitoring programs, including MACHO. Present:
applies to the present generation, including OGLE III and MOA. Future: applies to upcoming projects such
as Pan-STARRS and LSST. The e↵ective area containing high-density source fields is ⇠ 150 deg2; this is used
in the last column. In fact, near-field source stars spread across the sky will also be lensed, adding to the rate
of lensing by nearby masses; the above estimates for lensing by nearby masses are fairly conservative.

criteria designed to identify the point-lens/point-source light curves first predicted by Einstein.
Despite their remarkable success, with more than 4,000 lensing candidates identified, many of the
events that should be associated with common astrophysical systems (binary sources, binary lenses,
etc.) have been found only rarely. The detection e�ciencies are not well understood, making it
di�cult to draw general conclusions based on the events that have been discovered. We have the
opportunity to use the years before LSST data acquisition to develop procedures to identify all
lensing events with an e�ciency that can be calculated.

4) The opportunity to predict mesolensing events: LSST will identify and track the motions of
many nearby stars, measuring parallaxes and proper motions. This detailed look at the local sky
will supplement what has been learned from SDSS and other surveys (see, e.g., Lépine 2008), and
will allow us to predict when nearby stars will pass close enough to distant objects to generate
detectable lensing events. The ability to predict lensing events, based on LSST data, will turn
lensing into a more flexible tool for astronomical studies. While the predicted events may be
detected with LSST, other telescopes can learn a good deal by providing frequent multiwavelength
monitoring.

5) Studies of both the astrometric and photometric e↵ects for mesolensing events: LSST will
make sensitive astrometric as well as sensitive photometric measurements. Because lensing creates
multiple images, whose positions and intensities change as the event progresses, astrometric shifts
are expected (see, e.g., Dominik & Sahu 2000). For nearby lenses, the shifts can be several milli-
arcseconds, potentially measurable with LSST. Indeed, a unique combination of astrometric as well
as photometric monitoring is possible with LSST and can be valuable to both discover and study
lensing events.

The bottom line is that LSST can advance fundamental science through the detection, identifi-
cation, and correct interpretation of lensing events. In order for this to happen, we will have to
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we identified 2309 events in our catalog which were
previously found. Therefore, 1409 (1333 class A +
76 class B) events are newly discovered standard
microlensing events.

The main reason for the significant majority of
EWS events not recovered in our analysis was lack
of convergence in the microlensing model with free
blending. The converged modeling was among the
preliminary pre-filtering requirements, i.e., we re-
quested that both blending parameter and time-
scale were within sensible ranges. EWS was mark-
ing events exhibiting some problems with data
modeling with free blending by forcing fS to be
constant at 1. In many cases, the models did not
converge because the events were not due to single-
lens-single-source, or exhibited additional e↵ects
like parallax or binary lens caustics.

The remaining EWS events which were rejected
after pre-filtering at the later stage (RF classifica-
tion), were inspected visually and most of them
were found to be of too low signal-to-noise to be
detected (e.g., 2007-BLG-044). There were also
clear non-microlensing outbursts (e.g., 2003-BLG-
266), most likely caused by Be stars or cataclysmic
variables (e.g.,Mroz et al. (2014)), and a signifi-
cant number of exotic events with strong parallax,
binary lens or finite source e↵ects (e.g., 2003-BLG-
067, 2008-BLG-199).

4.3. Detection e�ciency

The events selection procedure described above
was fully automatized, therefore we were able
to derive the detection e�ciency for finding the
standard microlensing events in the OGLE-III
data. Following the method of Wyrzykowski et
al. (2009), we simulated 300,000 light curves of
events for three regions of the Bulge covered by
the OGLE-III survey, with di↵erent stellar den-
sity and di↵erent sampling. In order to account
for blending in the Bulge fields in our simulations,
we used archival Hubble Space Telescope (HST)
I-band images of the field BLG206 to obtain the
distribution of blending parameter fS. The dis-
tribution was derived by matching the OGLE ob-
jects to individual stars present on HST I-band
image and by finding the relative brightness of all
HST components to the OGLE brightness. The
91 OGLE-III fields used in this analysis were dis-
tributed over the densest region of the Bulge and,
despite the changes in the stellar counts, we as-

Fig. 8.— Microlensing events detection e�-
ciency curves as a function of simulated time-scale.
Shown are the e�ciencies for three fields with dif-
ferent sampling density.

sumed that the overall distribution of blending
parameter remained similar in all the fields. How-
ever, a more detailed analysis of the blending over
a range of OGLE-III fields is currently ongoing as
it is required to compute the real number of moni-
tored stars, which is a necessary component of the
microlensing event rate and the optical depth.

For each simulated light curve we applied the
pre-filtering procedure as described above, de-
rived 27 features, and checked if the event passed
through the Random Forest classifier. Figure 8
shows the derived e�ciency curves for three re-
gions of the OGLE-III fields observed with di↵er-
ent sampling: dense, medium and sparse. The
detection e�ciency for the bulk of the events is
at the level of 30-40% and drops below 10% for
events with time-scales shorter than 5 days. At
the long end the e�ciency starts dropping from
about 200 days to 400 days, which was the trun-
cation in the simulations. The search procedure
was not optimized for events with tE > 400 days
and was susceptible to numerous low amplitude
contaminants. A dedicated search for very long
events will be presented separately. Because the
three detection e�ciency curves similar, for fur-
ther analysis we use the mean for all the fields.
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•  O(108	  stars)	  monitored	  
•  with	  Δm	  <	  5mmag	  
•  Towards	  Milky-‐Way	  
•  Towards	  LMC/SMC	  
•  On	  average	  every	  4th	  night	  during	  10	  years	  

•  Search	  for	  BHs	  (Tristan	  Blaineau	  Thesis)	  
•  Search	  for	  planets	  (floa<ng	  or	  not)	  
•  Study	  Milky-‐Way	  structure	  (mass	  

distribu<ons	  and	  kinema<cs)	  

LSST	  



Follow-‐up	  aXer	  the	  broker	  
FuncGon	  of	  the	  broker	  :	  trigger	  
observa<ons	  with	  other	  instruments	  
•  LSST	  is	  not	  sufficient	  for	  the	  vast	  

majority	  of	  transient	  science	  
•  Need	  for	  

–  spectroscopy	  (SN	  science…)	  -‐>	  
10m	  class	  telescopes	  

–  More	  photometry	  focused	  on	  
specific	  candidates	  :	  

GW	  counterparts,	  microlensing,	  
scin<lla<on,	  special	  variability	  
-‐>	  1-‐4m	  class	  telescopes,	  networks	  
of	  small	  telescope,	  spa<al	  telescopes	  
(Spitzer,	  Swih,	  WFIRST,	  Euclid)	  

•  To	  add	  colours,	  polarisa<on…	  
•  To	  finely	  sample	  the	  light-‐curves	  

(search	  for	  planets)	  
–  More	  astrometry	  for	  Earth-‐killer	  

asteroids	  (orbitology…)	  

Microlensing:	  light-‐curve	  seen	  from	  space	  differs	  
from	  light-‐curve	  seen	  from	  Earth	  (parallax)	  



Precursor:	  The	  OGLE	  Early	  Warning	  System	  

•  ~	  300	  million	  stars	  monitored	  +	  emerging	  objects	  
•  DIA	  photometric	  pipeline	  
•  Masking	  previously	  detected	  variable	  objects	  
•  Aher	  4	  successive	  detec<ons	  (object	  magnified	  or	  
emerging	  object)	  
-‐>	  flag	  
-‐>	  Visual	  selec<on	  
-‐>	  Provide	  finding	  charts,	  light-‐curves,	  photometric	  data,	  
instantaneous	  microlensing	  parameters	  

-‐>	  1800	  events/season	  



<<< Previous Next >>>

OGLE-2019-BLG-1450

Field BLG662.07
Star No 27491
RA (J2000.0) 17:27:49.88
Dec (J2000.0) -31:03:07.0
Remarks

Tmax 2458765.323 ± 1.146 (2019-10-08.82 UT)
tau 24.018 ± 0.926
umin 0.000 ± 0.261
Amax 21581.2 ± -
Dmag 10.835 ± 0.000
fbl 1.000 ± 0.000
Ibl 17.474 ± 0.001
I0 17.474 ± 0.001

Last Epoch in data: 2458741.60997 (2019-09-15.11 UT)

Click here to download gzipped tar file containing full data set for this event
(including map.dat: O-IV VI map (CMD) or I-band map of the finding chart field).

Go to main EWS page where info on other events can be found.

Finding chart (available also in FITS format (without cross) and Postscript).
The image size is 2' x 2', North is up and East is to the left.
If V-band database is available also the CMD of the finding chart field is displayed.

       

<<< Previous Next >>>

Full span light curve (available also in Postscript format)

2019-BLG-1450 http://ogle.astrouw.edu.pl/ogle4/ews/blg-1450.html

1 sur 2 19/09/2019 à 12:00

Event light curve (available also in Postscript format)

Photometry data file containing 5 columns: Hel.JD, I magnitude, magnitude error, seeing estimation (in pixels - 0.26"/pixel) and sky level.

<<< Previous Next >>>

2019-BLG-1450 http://ogle.astrouw.edu.pl/ogle4/ews/blg-1450.html

2 sur 2 19/09/2019 à 12:00

Example:	  microlensing	  alert	  file	  
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Absolute	  magnitude	  H	  

Diameter,	  km	  

Impact	  energy	  (mega-‐ton)	  

The	  “Threat”	  from	  “Earth	  killers”	  
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5.11 The NEA Impact Hazard

Figure 5.11: Completeness of the LSST survey for PHAs brighter than a given absolute magnitude (related to the
size of the object and albedo; H=22 mag is equivalent to a typical 140 m asteroid and H=24 mag is equivalent to
a 50 m asteroid). Two scenarios are shown: the lower curve is the 10-year long baseline survey where 5% of the
total observing time is spent on NEA-optimized observations in the Northern Ecliptic (NE) region, and it reaches a
completeness of 84% after 10 years. The upper dashed curve results from spending 15% of the observing time in an
NEA-optimized mode, and running the survey for 12 years. It meets the 90% completeness level for 140 m objects
mandated by the U.S. Congress.

trailing is implemented by subtracting from the 5 � limiting magnitude for point sources

�mtrailing
5 = 1.25 log10

✓
1 + 0.0267

v tvis

✓

◆
, (5.5)

where the object’s velocity, v, is expressed in deg/day. For the nominal exposure time (tvis) of 30
seconds and seeing ✓ = 0.700, the loss of limiting magnitude is 0.16 mag for v = 0.25 deg day�1,
typical for objects in the main asteroid belt, and 0.50 mag for v = 1.0 deg day�1, typical of NEAs
passing near Earth.

The completeness of LSST in cataloging NEAs was calculated by propagating a model NEA source
population (taken from the MOPS Solar System model, as in § 2.5.3), over the lifetime of the
LSST survey mission, and simply counting the number of times LSST would be expected to detect
the object under a variety of methods of operation (more on these observing cadences below). An
object’s orbit is considered to be cataloged if the object was detected on at least three nights during
a single lunation, with a minimum of two visits per night. The same criterion was used in NASA
studies3, and is confirmed as reliable by a detailed analysis of orbital linking and determination
using the MOPS code (§ 2.5.3). The MOPS software system and its algorithms are significantly
more advanced than anything fielded for this purpose to date. Realistic MOPS simulations show
> 99% linking e�ciency across all classes of Solar System objects.

3The NASA 2007 NEA study is available from http://neo.jpl.nasa.gov/neo/report2007.html.
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The	  “Threat”	  from	  “Earth	  killers”	  



InteracGon	  with	  LSST-‐transient	  
•  Remember:	  LSST	  is	  NOT	  an	  observatory/facility	  

–  The	  consor<um	  will	  not	  offer	  open	  <me	  or	  ToO	  
•  ExcepGon:	  GW	  only	  can	  mo<vate	  dedicated	  poin<ngs	  

–  ~	  half	  of	  the	  sky	  visited	  every	  3-‐4	  nights	  (but	  with	  different	  filters)	  
–  1000	  deg2	  In	  the	  Galac<c	  Center	  observed	  only	  180	  <mes	  (confusion	  limits	  

interest	  for	  ad	  libitum	  coaddi<on…)	  -‐>	  only	  long	  <me-‐scale	  µlensing	  

•  But	  there	  is	  some	  flexibility:	  cadencing	  is	  not	  (yet)	  set	  in	  stone	  
–  As	  long	  as	  the	  uniformity	  of	  the	  main	  survey	  is	  guaranteed	  over	  the	  10	  yrs	  
–  As	  long	  as	  there	  is	  no	  conflict	  with	  the	  cosmological	  goals	  
–  Taking	  into	  account	  the	  filter	  changes	  (6	  filters)	  

•  Also	  think	  on	  the	  commissioning	  (2021-‐22)	  and	  mini-‐surveys	  (1-‐10%	  Gme)	  
ex.	  mini-‐survey	  1/2	  nights	  movie	  towards	  LMC	  is	  necessary	  for	  scin.lla.on	  

•  The	  broker	  will	  deliver	  public	  alerts:	  but	  with	  some	  restric<ons	  
•  Bringing	  follow-‐up	  faciliGes	  to	  LSST	  is	  probably	  a	  good	  value…	  
•  Collaborate	  with	  a	  member	  of	  LSST	  to	  benefit	  from	  privileges	  
•  discuss	  with	  enough	  an<cipa<on	  with	  the	  TVS	  science	  group	  -‐>	  establish	  

contact	  with	  the	  french	  community	  already	  involved	  in	  LSST.	  



Complements	  
Ref.	  documents	  :	  
-‐  LDM151	  
-‐  LSE-‐163_DataProductsDefini<onDocumentDPDD	  



Search	  for	  missing	  H2	  turbulent	  galacGc	  gas	  
through	  scinGllaGon	  detecGon	  (the	  OSER	  project)	  

Light received by telescope varies with 
 - timescale ~10 min (due to the relative velocity of the gas) 
 - modulation of a few % (depending on distances / turbulence 
        parameters / source extension) 
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Illumination pattern from a scintillating star  



LSST	  visits	  

the	  total	  number	  of	  visits	  is	  2.45	  million,	  with	  
-‐  85.1%	  spent	  on	  the	  Universal	  proposal	  (the	  main	  

deep-‐wide-‐fast	  survey)	  

-‐  6.5%	  on	  the	  North	  EclipGc	  proposal	  

-‐  1.7%	  on	  the	  GalacGc	  plane	  proposal	  

-‐  2.2%	  on	  the	  South	  CelesGal	  pole	  proposal	  

-‐  4.5%	  on	  the	  Deep	  Drilling	  proposal	  (5	  fields)	  



The	  transient	  sky	  

Microlensing	  Interstellar	  
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Delivery	  by	  LSST	  mini-‐broker	  (60s)	  
•  PosiGons	  (0.1’’),	  shapes	  (moments),	  PSF,	  fluxes	  
(in	  the	  current	  passband)	  and	  (co)variances	  

•  Alert	  confidence	  level	  
•  30x30	  pixels	  patch	  on	  difference	  image	  and	  
reference	  image	  (with	  mask	  and	  variance)	  

•  6	  months	  of	  history:	  varia<ons	  associated	  with	  
the	  object	  detected	  in	  the	  difference	  image	  
–  Variability	  characteris<cs	  (but	  no	  astrophysical	  
interpreta<on)	  

–  Environment	  (neighbouring	  objects,	  distances…)	  
–  See	  details	  in	  document	  LSST/LDM-‐151	  



LSST	  main	  survey	  deliverable	  
 « 4D » object mapping (stars, galaxies...) 
of 18,000 sq. deg. to an uniform depth 

 - (α,δ) positions on the sky 
 - Photometric redshifts z 
 - Time variations 

-> SN, lensing, AGN… 

Other	  survey	  modes	  
~10%	  of	  <me	  	  ~1h/night	  	  
Deep	  fields	  +	  fast	  Gme	  
domain	  +	  special	  zones	  
(eclip<c,	  galac<c	  plane,	  
Magellanic	  clouds)	  


