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Chromatic effects on transit depths
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chromatic transit depth components
● limb darkening
● surface phenomena
● planet atmosphere

chromatic correction
    photometric variation to estimate spot 
    filling factor and temperature contrast

Rackham et al. (2019)

Rackham et al. (2018)
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STARSIM, Herrero et al. (2016)
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Activity model F
 

Set of stellar parameters        
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, log(g), [Fe/H], i
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facula-to-spot Q
 

Grid of surface elements S
- immaculate photosphere, T

ph
 

- dark spots, T
sp

 
- bright faculae, T

fac
 

- t, dt, r, position
- Doppler shifts
- convective shifts 
- limb darkening/brightening
- projection effects

Time-series data X
 

integrated over spectra or CCFs:
RV, photometry, activity indicators time series

Forward problem 
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STARSIMs inverse problem, Rosich et al. (in prep.)
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Monte Carlo simulated annealing optimization

S surface map
X observables
    stellar parameters

J figure of merit
M STARSIM model



Institute of 
Space Sciences

WASP-52 and WASP-52b
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2 years of photometric observations
MEIA2 @ 0.8m Joan Oró; 536 BR obs.
WiFSIP @ 1.2m STELLA; 269 BVI obs.

 
planet parameters
Hébrard+13; Louden+17; Mancini+17; May+18
Oshagh+18; Öztürk & Erdem+19

cloudy sodium-bearing atmosphere
Kirk+18; Louden+17;Chen+17; Alam+18

Joan Oró Telescope (TJO)
MontSec Astronomical Observatory
Catalonia

STELLA Telescope
Teide Observatory
Tenerife
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Fits on photometry
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unocculted spots!

photometric variability 4-7%
filling factor 3-10%

example transits
TR-1: low-activity, ff=3%
TR-2: high-activity, ff=10%
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Activity model
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Transit depth modeling
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correction w/o STARSIM:
overestimation 3-11%

 

STARSIM correction:
overestimation < 0.5%

uncertainties
- photometric precision
- spot map variation
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Activity-induced radius variation
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Activity attenuation factor
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Summary

STARSIM and simultaneous multiband photometry
  

● independent filling factor and temperature contrast
● absolute filling factor
● precise stellar parameters and activity model
● activity correction factors of 5 to 30

  

Improvement with observational strategy and photometric precision


