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Outline of the presentation

* Historical context

* Instruments overview

* Solar diameter measurements SODISM?2
* Refraction effect - correction

* Seeing effect > MISOLFA

e Other (aerosols, ...)
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Context of the project
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Bintroduction
Diameter measurements by astrolabes 1978-2006

MESURES VISUELLES (1978 - 2006) MESURES CCD (1989 - 2006)
Observateur : F. LACLARE
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(Echelle arbitraire)
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True solar variations ? Earth atmospheric effects (possibly triggered by
Solar Irradiance variations)?
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RAPICARD- SOL objectives

" To continuously and simultaneously record radius, optical
turbulence and global atmospheric parameters at
different wavelengths

* To understand the influence of the atmosphere on the
solar radius measurements

" To compare the solar radius measurements obtained
with SODISM-Il and other ground based and space
Instruments

® To continue solar radius measurements with ground
based instruments after the space mission
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Instrumentation overview
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SODISM Il
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Wavelengths A [nm)] AN [nm] Exposure time
340. 380. 440, 500, 675, 870, and 1020 10 10 s
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PICARD-SOL calibration steps and first results
= Plate Scale (stars observations)

" Flat-fielding
= Astronomical refraction corrections
" Images quality and selection
" First results
" Optical turbulence effects
- Simulations
- MISOLFA measurements
- Application to the mean radius
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Flat-Field procedure

" Several methods are commonly used for Flat-fielding: Flat
box, illuminated screen (domeflats), skyflat or twilight flat.

=" Because of the entrance window we can not use these
methods

" Solution: use of relatively shifted images (almost the same
observational conditions) -> Kuhn method (kuhn et al. 1991)

= SODISM-II acquires one image/minute -> very difficult to
have a good flat-field (need of good and stable conditions).

=" A new method based on contrast map is tested.
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Flat-Field corrections contrast map method
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Radius before refraction correction
Meftah et al. 2013

SODISM 2 measurements
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Atmospheric refraction correction
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Radius after refraction correction
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Optical turbulence effect - Numerical simulations

Pertubed
Sodism 2 wavefront with Sodism 2
simulated image optical turbulence perturbed image ’

(r0, LO,h)
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measurement
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Seeing effect - Numerical simulations
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Entrance prism allows 2 beam ways P2
-first direct beam { "
1 Rotating
I
-second double reflexion beam ~ . prism
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Image
analysis N°1
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H : Image of two
Global || Pupil Popil opposite limbs
flux analysis N°2 image on the CCD
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Data processing

Image plane

Fluctuation d'intensité voie pupille corrigées de la valeur moyenne
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Fried's parameter histogram from reflected limb, period Feb-Oct
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Mesurements : MISOLFA

e Statistics rO: median value 3,86 cm
*First results from pupil plane .
observations (characteristic time)

Ikhlef et al. 2012
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Correction on measured diameters
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Conclusions and perspectives

= After 2,5 years of observations, we have a very good
instrumental stability

" No significant trend in solar diameter detected so far

" About 200 mas of dispersion at the different wavelengths
after astronomical refraction corrections

= Wavelength dependence partially explained by the bias
introduced by optical turbulence

" Need a more complete exploitation of simultaneous
observations SODISM-2/MISOLFA.

= Calibration of MISOLFA measurements with other
instruments (S-DIMM, MOSP, PBL ...)
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