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High-contrast imaging (HCI)

C ~10~% at ~ 500 mas
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Digging the contrast

Exoplanet imaging:
® Current facilities: C ~ 10~
— Young giant gaseous planets

® Bright residuals (AO, non-common path
aberrations) are well understood

Reach fainter errors = Wind-Driven Halo



Digging the contrast

Wind-driven halo (WDH)

1073

Exoplanet imaging:
® Current facilities: C ~ 10~
— Young giant gaseous planets
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® Bright residuals (AO, non-common path
aberrations) are well understood

Reach fainter errors = Wind-Driven Halo
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Strong frame variations
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Wind-driven halo (WDH)
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Wind-driven halo (WDH)

Servolag-error Parametrization
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Wind-driven halo (WDH)

Servolag-error Parametrization

)5/3

Jgervo = (TAO/TO

“ Direction

@
“ Asy;rzlmetry
e G

® Scheduling

Goal: Characterize the WDH w/ archives ® Post-processing optimization
® AO Control
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SPHERE Archives

SPHERE-IRDIS H-band: SHINE GTO
789 observations/74k frames
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Very diverse images
300 = Need for a robust WDH characterization pipeline
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WDH characterization Pipeline

Raw cube
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WDH characterization Pipeline
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xlO 4
6 Proxy signature of WDH
% Based on WDH geometry:
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WDH occurence rate 1/2

WDH angular proxy: threshold to classify WDH vs no WDH
Visual inspection of random sampling of 100 cubes — ROC curve to find the optimal

threshold o
Angular proxy distributions ROC curve
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= WDH criteria: 2 minima & 2 maxima & oay < 16.9°



WDH occurence rate 2/2

Apply criteria to the full GTO sample
® Seems conservative (random sample

Angular proxy distributions
9 proxy occurence rate ~ 70%)

B 2 min & 2 max . . . .
Other ® But in accordance with previous studies

==3.-Threshold=16.9* (Cantalloube et al., 2020)
AO Freq | 300 | 600 | 1200 | 1380
WDH Occ. | 75% | 47% | 38% | 23%
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= WDH occurence rate: ~ 33%



WDH occurence rate 2/2

Apply criteria to the full GTO sample
® Seems conservative (random sample

Angular proxy distributions
9 proxy occurence rate ~ 70%)

B 2 min & 2 max . . . .
Other ® But in accordance with previous studies

==3.-Threshold=16.9* (Cantalloube et al., 2020)
AO Freq | 300 | 600 | 1200 | 1380
WDH Occ. | 75% | 47% | 38% | 23%
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Jet stream importance 1/3

Key finding of Cantalloube et al. (2018), Madurowicz et al. (2018): WDH is correlated with
the jet stream
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Jet stream importance 2/3
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Jet stream importance 3/3

Windrose of WDH and wind directions
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Jet stream importance 3/3

Windrose of WDH and wind directions ,,_ Directional correlation profile
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WDH strength & turbulence coherence time

Single observation time series
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WDH strength & turbulence coherence time

Single observation time series
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WDH strength & turbulence coherence time

Single observation time series Distribution of
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Takeaways

® Robust characterization pipeline on GTO-Hband
® WDH occ. rate ~ 33% e Jet stream led WDH

Potential usages

® Scheduling e Post-processing optimization
® AO control optimization

Contrast

® Validation on simulations HCIPy Por et al. (2018)
® Correlate other metrics e Extend the analysis




Takeaways

® Robust characterization pipeline on GTO-Hband
® WDH occ. rate ~ 33% e Jet stream led WDH

Potential usages

® Scheduling e Post-processing optimization
® AO control optimization

Contrast

® Validation on simulations HCIPy Por et al. (2018)
® Correlate other metrics e Extend the analysis

Large HCI dataset — what else could we explore ?
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Dépendances physique des paramétres du WDH

10—13

-11] Cantalloube et al. (2020, 2018)
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