Variable Flat and High frequency correction

Marc-Antoine Miville-Deschênes Institut d’Astrophysique Spatiale

Introduction

• ISOCAM images are affected by many high frequency defects – Slow glitches – Residual Fast glitches – Ghosts of point sources – Temporal flat variations.

• This is a real problem for

– Small scale structures – Low contrast images • To address this problem we have developped

– Time-dependent flat field. – Second order deglitcher. – Point sources extractor.

Everything is base on the fact that a sky position has been observed by several ISO- CAM pixels.

Variable Flat

• Why a variable flat ?

– To correct slow glitches, ghosts, ... – To correct temporal flat variations.

• How does it work ? I_{obs} = F (Zody + Object) we supposed the zodiacal light to be constant all over the observation.

– We compute a first estimate of the Object : Obj_{est}. – We compute a first estimate of the F lat : F_{est}. – We substract Obj_{est} × F_{est} from the data: Back = I_{obs} − Obj_{est} × F_{est} = F × Zody + [F × Object − F_{est} × Obj_{est}] Then the flat is F (x, y, t) = Back(x, y, t) − δ(x, y, t) Zody To avoid the object small scale structures to enter the flat we do a temporal smoothing: F (x, y, t) = *Back(x, y, t) − δ(x, y, t) Zody + t�Δt:t+Δt

Bad Pixels Identification (noise reducer)

• Why ?

– Flag residual FAST glitches – Flag residual Slow Glitches – Flag residual Flat deformation

• How does it work ? I_{obs}(x, y, t) = F (x, y, t) × Sky(x, y, t) – Substract smoothed Best Sky estimate. Residu(x, y, t) = I_{obs} F (x, y, t) − Sky_{est}(x, y, t) – Flag pixels in Residu(x, y, t) above (under) a given threshold.

– Reconstruct the image without flagged pixels. • Drawback: it removes point sources.....

Source extractor

A source is detected when it has been seen several times by different pixels.

• Substract smoothed Best Sky estimate from the flat-fielded data cube.

• Project each readout on (α, δ). • A source is detected at (α, δ) if

– more than 66% of the pixels are above 2σ – At least 2 pixels are above 3σ • Glitches are not detected by this technique.