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Classical Phase Diversity (CPD) &Wide Band Imaging i Detailed analysis of the €hromatic error
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= In order to enhance SNR => wide-band imaging = First order model for the wide-band estimated coefficient ;" :
= Classical Phase diversity (CPD): focal-plane technique which is chromatic by nature. " " M 2
=Wide-band imaging leads to a dramatic increase of the algorithm complexity. a;” = bj + Z Mjkak + O(HaH )
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o ’ o v b’* the bias term on the ;" Zernike for bandwidth A4 .
> Using 1,; with CPD leads to an errored estimation va, 4, the real aberrations of our corrugated phase.
m% /Nf,k‘the error due to the linear coupling between coefficients k and jat bandwidth Aﬁ, .
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We br impleand | Bias vector: N
€ propose a simple a = Bias term b""is given by the measurement a* when a =
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efficient approach to overcome U
this limitation and to make Bandwidth effect on Classical Phase Diversity:
monochromatic Phase Diversity > located on pure radial order Zernike
work on wide spectral bandwidth U WU QOU i[l] 4[]0 5[]“ polynomials (azimuthal order = 0) (P 1 1
images. ‘ "~ image and then insert it again.
i [W”] Wide-band = Zernike azimutal order (m=0) on PSF § 0 b ]
» Enlargement of PSF in the focal plane Tl

= The first order is a good model for small aberrations. . . n .
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= For non-diagonal term, the bias is predominant.

monochromatic  wide-band monochromatic  wide-band
» Classical Phase Diversity measurement on wide-band images is therefore interpreted as

radial order Zernike coefficient (defocus, spherical aberrations, ...)

B ot . Lz S, e First order term:
e b ™ ] = It characterizes the gain coefficient and the coupling
el 1 PO i on phase coefficient induced by the CPD using wide-
" band imaging. r

= Calibration: concatenation of the Phase Diversity
measurements 4** when the true aberration is
composed of the canonical basis ( a =[0...q,...0]).
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= A good solution: to model wide band measurements in order to
correct for the chromatism effects by a first order numerical
correction.
> calibration of the 15t order error model ( M**,b** )
v measurement with CPD

A% =p* + M*a+o(jd|)

A= MAA" (ﬁAl _bM)

v data formation model: correction of measured coefficient ]
=This model is easy to inverse for the first order:
> MM is mainly diagonal.
= |In order to compensate for first order approximation, it is
necessary to have an iterative process.

v 4 the real phase.
va " polychromatic classical phase diversity.
v'a estimated phase after first order correction.

Iterative “ first order “Experimental validation

= |terative correction allows to first order wide-band (in the linearized process)
= Iterative correction account for mis-calibration of interaction matrix and bias.
» Example for the first iteration, withex the matrix calibration error and & the bias
calibration error. o .
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10 ‘ \ \ w w Conclusion & Per§pectives

= Study of the influence of large band imaging on focal plane aberration estimation.

= Proposition and validation in simulation of a second order model for describing the
wide-band impact on phase measurement.

= Validation of a first order iterative correction in order to overcome the chromatic error
induced by the focal plane sensing.

= Experimental validation of the closed loop without correction for monochromatic and
wide-band imaging on going.



