Increasing the accuracy of IR light curves.
Close to habitability ?

Dimitris Mislis




Outline

e ROPACS probability map : What we expect

e Increasing the accuracy : Detrend Survey Transiting
Light-curves (DSTL)
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e ROPACS probability map : What we
expect

e Increasing the accuracy : De-trend Survey Transiting
Light-curves (DSTL)

e DSTL - Step by step : Examples

] Ll ] ] -
" ¢ . ) i p | B ’ ¥ g 4 AYA + i B | M A el o B S J o s Le] ) 3P "
QLA ~_. R o ".‘"~.v¢ b *’D.‘e'tﬁelctl.ox. e w ) *.‘O." ; 'I"t N &‘ U o S._e‘ - 24 ;hl\ o S (Wr.l Ih. o 5 N ST LT, } G LT TR L Pk asnnd Jes :,'QL' S A o Ny o
T R Lt ST, WA e S 6 b T - ) B e T L LA A T I T ',.;’-"NQQ'— B TS ONEAc: o 2l S Sl '- s ois S Py O T e e S T -17&'. e W 2
[ Bt ML al) o L : i . S b E ) y } A, SO Ny A Oud iy A Sfohes 2 - 4 - - T N ON s h g 3 8 2 S SO Yl % -0 THE Ly o B o i s Sl bt b
P F P AT i SRR S g kst ""‘,,‘_{.v e _.jrx.' T dastet ‘,_J:",_} abral SeE N i ’.Q___- B T s J A e ey Rl S AN Fawass ';.: U e e (NS At .‘-ﬁ,'-; N “:—_-_‘., '.',_.:;__:._:, {.5 .r’.'\:", el 1 ] “\.’.\, R s ,Q‘ po) o ’t-t‘ IBRID Dy e
\ 0  dadin DrpPitig o AW s o B R Lo ol Y ” - AL - R o 4 o Al T R A . FAYTIA TS X . el ) L S T v d s Sy N RN g ok » X




0 10 20 30 40 50 60
Probability (%)

10 days limit

Probability map - 19h field
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INT follow-up : July 2010
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Where are all

Probability map - 19h field



Three main reasons




e ROPACS probablility map : What we expect

e |[ncreasing the accuracy : De-trend
Survey Transiting Light-curves (DSTL)

e DSTL - Step by step : Examples

D | I . . . .
etection algorithm : Searching with OCC-fit
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RMS diagram -19h field
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Correlation diagram - 19h field
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Median light curve + BLS
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Detrend Survey Transiting Light-curves (DSTL)
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e ROPACS probability map : What we expect

e Increasing the accuracy : De-trend Survey
Transiting Light-curves (DSTL)

e DSTL - Step by step : Examples

e Detection algorithm : Searching with OOC-fit
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Detrend Survey Transiting Light-curves (DSTL)

" IRData

Remove
"badmpoints

Magnitude Correlation ‘

Target list [ Base list

—
4/)/ ¢
Filter Cor > 0.2

¥

Comparison Family




[o]i

ion p

Correlati

2 00100

Example 19e

UOI1D|81400)

.




Detrend Survey Transiting Light-curves (DSTL)
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19e 2 00100
Loop # 3
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Detrend Survey Transiting Light-curves (DSTL)
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Shake Algorithm

Detrend Survey Transiting Light-curves (DSTL)
Shake algorithm

LC File 1

Time 2 Flux 2 Error 2
LC File 2

B |
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Final LC = ( LC;+LC3+LC3 ) / 3
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Shake algorithm example

IR data

0.3214

0

RMS - before

2071

- after = 0.

RMS



Shake algorithm example
CoRoT data

RMS - before = 0.0030
RMS - after = 0.0019



Does the "Shake Algorithm removes real events ?
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Why not other
algorithms ?

e TFA ( Kovacs 2002 )
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... T[FA & SysRem are looking for
general systematic errors

DSTL vs TFA DSTL vs SysRem
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e ROPACS probability map : What we expect

e Increasing the accuracy . De-trend Survey Transiting
Light-curves (DSTL)

e DSTL - Step by step : Examples
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Does the OCC-Fit detect the new light curves ?

19f 2 04302 19f 2 04302
Before DSTL After DSTL
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Does the OCC-Fit detect the new light curves ?

19f 2 05853

19f 2 05853

After DSTL
Period = 2.0291 d

Before DSTL
Period = 5.1067 d



e ROPACS probability map : What we expect

e Increasing the accuracy : De-trend Survey Transiting
Light-curves (DSTL)

e DSTL - Step by step : Examples

e Detection algorithm : Searching with OCC-fit
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Habitable zone & RoPACS fields
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Conclusions

e IR LCs suffer by systematic errors ( high correlation )

e \We can improve these LC using algorithms or modify the pipeline

e Probability map is very promising for hot Jupiters but we need more data to
reach HZ




Thank you

" | see only a little snow at the poles. Obviously, this
planet can't support intelligent life "




