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Goals

ÅCreate metrics to determine the success of the pipeline. These 
will be based on the recovery of: 
Åperiods 

Åmagnitudes 

Ådistance scale determinations

Åprecision on astrometric solutions.

ÅIdentify the optimal available code for the science requirements 
(primarily pulsating stars) and optimize it if necessary.



Where are we in the LSST Data Release?

https://www.lucidchart.com/documents/edit/e7b52a9d-092e-4a3a-afdf-7e097b404c0b/0?callback=close&name=slides&callback_type=back&v=1217&s=682.7244195412463
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The ideal benchmark

ÅWe need a robust, high quality and deep dataset

ÅSevere crowding

ÅTime-series

ÅLarge Field

ÅòPhase 3ó data product already available: calibrated images, 

ÅKnown variables



Test Dataset: the Galactic bulge

ÅDECamarchive calibrated archive 
images (NOAO 2013A-0719, PI: 
Saha)

ÅMore than 600 ugriz mosaics

ÅProject designed to detect RR 
Lyrae stars

ÅKnown variables from OGLE IV

ÅLocal standards from DECam
Plane Survey (DECaPS)



Test Dataset: the Galactic bulge

ÅWe identified a subset of 
òonlyó 150 mosaics

ÅWe focused (to date) on r- and 
i-bands

ÅOnly few CCDs selected, 
typically with a higher number 
of known RR Lyrae



Analysis approach

ÅDAOPHOT/ALLSTAR reduction

ÅFully automated PSF 
photometry: no visual check of 
the PSF stars, automatic 
discarding the outliers

ÅCross-match with the OGLE IV 
catalogue

ÅCheck if the matched stars 
really change their luminosity



First results: variability search

ÅThe known RR Lyrae stars were 
checked on the basis of the 
òStetsonõs variability indexó

ÅVery preliminary results: only 
three epochs checked Ą var
index noisy and dependent on 
the phase

ÅStill, we found ALL the OGLE 
variables



First results: CMD

ÅInstrumental i vs r-i CMD (no 
calibration) 

ÅTo have an idea, roughly add 
4.5 magnitudes to the vertical 
axis



Next Steps

Ok, we found the variables with PSF photometry, not a surprise, 
buté

Åwhat is the lesson learned for the LSST pipeline? DIA is ok, buté is 
the only possible technique? 

ÅIn the LSST era, which will be the best reduction/analysis 
strategy?

ÅWhat is the òbestó (i.e. more effective) cadence for the various 
variables? Ą Deep Drilling Fields?



A previous experience 

ÅThe DAOPHOT variability index is 
effective when the intrinsic variability is 
sensibly larger than the photometric 
error

ÅHow can we discover periodic variable 
stars when the variability is embedded in 
the photometric error? 

ÅFor the Ursa Minor dSphwe performed a 
completely blind search for faint periodic 
variable stars on INT-WFC data

ÅWe simply performed a Fourier analysis 
for all the stars falling in selected regions 
of the CMD

ÅWe confirmed a sizable number of SX 
Phenicis someone et al., 2018, in prep.
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