DELICE - DEtrending Light

urves of Exoplanets
A new pipeline for light curve detrending

Dipartimento
di Fisica

e Astronomia
Galileo Galilel

L. S. Colombo™ (Exoplanets & Stellar Populations Group)

*Dipartimento di Fisica e Astronomia “Galileo Galilei” - Universita degli Studi di Padova, Italy

UNIVERSITA

*INAF - Osservatorio astronomico di Padova, Italy DEGLI STUDI

*lorenzo.colombo@phd.unipd.it

LIGHT CURVE COTRENDING LIGHT CURVE DETRENDING

In crowded or wide fields Light curve cotrending for star #764 Spacecraft pointing drift
of view, light curves ma introduces systematic effects - -
show corr?mon trends Y 1.0pix aperture, 14 CBVs, 211 generators, 0.6 delta magnitude due to the ta):‘get stars faIIing in Detrending correction map
and systematic effects >21 ¢ RawlC | areas of different intra- and inter- "
that vary across the field . £5Po Cavs cotrended LG pixel sensitivity.
Of View. « K2 CBVs contrended LC et :

Approach in case of missing flat 512.5 1
My approach relies on a ol field: iterative self flat-fielding
Principal Component | using precise star positions = i
ﬁnalyss (PCA) tg — reconstruction. 25120 - k..

ecompose a set of |i >
curvestLCs) in a set c?f . The correction is summarized as L
eigenvectors (also called £ —o2- follows: s ] = Far.
Cotrending Basis Vectors =& , , LR
or CBVs), associated to : 1) Naive estimator model of the T
the systematic effects. - LC 5110
These CBVs are tailored for 041 2) Sub-pixel binnipg of_the model
each star in a local re5|duals gnd cubic spline |
approach. The cotrending mter_polatlon of thg 3.50-§:I|pped 510.5 -
IS performed by finding the medla_ms of the residuals in each 980.5  981.0 9815  982.0
best combination of CBVs o6 sub-pixel; X [pixel]
ar?f their generation 3) Each photometric point divided
i o 1o 1o Do Mo B0 o 2o 2w Dy the interpolated spline value; T ——
BJD - 2457000 4 _ . 0.9 0.99 1.00 1.01 1.0
) Iteration of the procedure with Correction applied
Channel 13 star #764, 1.0pix Cotrending example: star in a new model on the detrended LC.

Example of detrending for

M67 (K2-CO5, Nardiello+2016).
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RESULTS: Four clusters from K2-Cl13
NGC1647 - NGC1750 - NGC1758 - NGC1817
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