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• First exoplanet: 51 Pegasi –b (Mayor & Queloz, 1995), radial velocity method.

• First transiting exoplanet: HD 209458b (Charbonneau, 2000).
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• In this work we aim to detect and characterize exoplanets orbiting members of stellar

streams, which are structures in the Galaxy composed of stars with similar dynamic

and chemical properties, and with galactic or extragalactic origin.

• With current facilities, the detection of exoplanets in extragalactic stellar streams,

resulting from merger events, could be the only way to study in detail exoplanets

formed outside the Milky Way. This could help to understand better the impact of

the merger events in the planetary systems of these stars, and also to compare their

planetary properties and statistics with the ones from the Milky Way.
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• Using TOPCAT [1], which is a tool designed to work with astronomical databases, and 

Gaia DR2 [2] data, we searched for stellar members of the Arcturus stream based on 

their kinematics. 

• The members of the Arcturus stream have a galactic V velocity component at   ̴–100 

km/s [3]. We focus on galactic latitude (b) in the ranges –90o < b < –30o and 30o < b < 

90o, in order to discard stars located in crowded fields of the Galactic disk, and with 

Gmag<14, as we use TESS [4] light curves and its photometric accuracy decreases 

considerably above this limit.

• After searching for planetary candidates, we also filtered the systems with other 

common parameters of stellar members of the Arcturus stream; more specifically 

[Fe/H], age, Jr and Lz .

Arcturus stream member selection



• With TESScut [5], we obtained TESS sectors where the previously found stars were 

observed and their light curves from TESS Full Frame Images (FFI) with Lightkurve [6]. 

Each light curve was analyzed with the Box Least Squares (BLS) algorithm [7] in order 

to detect transit- like signals.

Planetary candidate search

Target Pixel File (TPF) with the selected mask (1); Light curve of the candidate (2); Signal Detection Efficiency (SDE) 
periodogram (which shows the most probable value of the orbital period) (3) and phase-folded detrended light
curve, which shows the light curve without the long-term trend phased with the orbital period (in black) and the
BLS square model (in red) (4).
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Transit analysis & Results

• The transit analysis of each possible planetary candidate detected with BLS was

carried out with Transit Least Squares (TLS) [8], a more efficient periodogram-like tool

which models the transit shape starting from the Mandel & Agol [9] theoretical

models. TLS needs to be applied to the detrended light curves, so we used Wotan

[10] in order to remove all the long-term trends of the light curves.

• In the next slides we present results for three candidates. Left panels: Signal

Detection Efficiency (SDE) periodogram which shows the most probable orbital

period of the planetary candidate. Central panels: phase-folded light curve with

the computed transit model. Right panels: orbital period, planet-to- star radius

ratio (Rp/R*) and the signal-to-noise ratio (SNR).
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