Matched filter algorithm for transit
detection for the COROT mission
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Work done in partnership with P.Bordé, |
A.Léger and M.Ollivier (LAS)
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Low Freqguences Filtering

Filtering of low frequences by convolution with a Hanning window

Lightcurve filtered from low

Unfiltered ligntcurve
freguences
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Substraction of the satellite orbital period

Folding data to orbital period and substraction
of a running averaging fitting curve

F.Fressin Matched filter algorithm CW8

Observatoire de s Coue d'Azur




\ ﬂ) Construction of a Correlation surface

Correlation surface for a
signal-only lightcurve

Intercorrelation with test curves

Grid of two parameters :
-Period T from 1 to 50 days
-Epoch of the first event T from O to T

The length of transit tested 1s a
function of the period tested

Period

Possibility of binning measure points
to increase the algorithm speed.

Epoch of the first event
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J Construction of a Correlation surface EEEEEEE
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Correlation surface

\/ Number of measures contributing
x V( )

to the correlation

Epoch of f the first event
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6 Estimation of the Signal to

Noise Ratio of the Detection

Histogramrne avec bruit + signal

Estimation of Standard
deviation of the
correlation surface.

Empirical method to
select the detection
treshold

2 conditions to be
selected as candidate :
- Signal to noise value
over 7 sigma

- No non harmonic signal
value within 2 sigma of
the maximum value

Histogram of the correlation value
(for a lightcurve with
Transit and noise)
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Characteristics of the method

\&'

+ Specifically dedicated to transit search
- designed to detect single as well as periodic events
- only compares what could be transit signals, not any
periodic events with each others
+ No interpolation for missing data and minimal signal
modifications - Each measure point has the same contribution
+ Fully automated / No visual examination step

- Two filtering steps for detrending the lightcurves

- Quite slow to compute

- No use of systematic effects common to all lightcurves
(considers them already removed...)
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Results on Blind test curves

Sha Suzanne Vincente Pascal Heike/Anders

34
85
168
207
390
460
474
533
837
613
624
835
915
917
1001
276
376
406
483
213
68
701
703
983

Transit
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False transit
discrimination




\ ﬂ) Characterization of the event

Filtered curve folded to the
period found
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Iterative procedure to estimate :
-the low level

-the width at half height
-the length

B} -the shape

of the event
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G False transit discrimination ...

Bayesian method to
discriminate blends
with the lightcurve:

Characterized event
- Event length

- Shape of the event
- Depth of the event

period events)
- Exploration of the folded
curve at Period/2 S

Phase (days)

|
|
Secondary eclipse (for short !
|

Lightcurve folded to its period
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6 Results on blend Blind test curves

Shay Suzanne Vincente Pascal Heike/Anders

31
131
249
259
271
384
386
486
218
953
599
650
809
919
937
985

Detection Mo detection Wrong ident
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3-color lightcurvi

Etoile

Temperature § 5000
Aoe |4.B00 Gyr

Magnitude @ | 12,0000
Orbite

Periode : |B172,00  sec

Fhase (0 -» 1) 3 |D,500000

Simuler la courbe

Annuler

Instrument.

Bruit de lecture : |10,00 e-/pxlect
Ford du ciel : |45.00 e-/s/px

Temps d integration 3 |32 ZeC
Courbes de lumiere

Echantillonnage temporel 3 | 512 zec

Mb de points @ | G056

(uitter | Etat de 1 application: |Fret

Pozition 1

0200_-320

es genera for

Simul3¥eur de courbes de lumiere COROT

Hazks: B

Surf (px) |48

frac flux | 0,373

D.183
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{0,427

(M. Ollivier)

Total

Bruit phot + lect + fond

Activite stellaire EDnFigurer.
Jitter EDnFigurer.

Anomalie sud Atlantique

Photmetrie 3 couleurs EDnFigurer.

Exoplanete Configurer

i Binaire a eclipze Configurer

Enregiztrer courbe

Options couleurs

16
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