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Introduction: When IFU meets PSF
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Introduction: When IFU meets PSF
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Introduction: When IFU meets PSF

Q. How to mitigate the PSF effect?

= One possible way of mitigating PSF is using forward
modeling.
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= Flux weighted convolution is an approximation
= PSF need to be considered repeatedly for each model

Our answer: Deconvolution



Method: Deconvolution

= The convolution process can be reversed with a
known PSF.

= In the field of signal/image processing many
deconvolution algorithms have been developed.

= Few attempts on astronomical IFU data (3D cube)
(Bourguignon+11, Soulez+11, Bongard+11,
Villeneuve+14).

— Not fully demonstrate the application on the restoration of the
kinematics

— Or only in limited fashion with weak performance
= Noise amplification



Method: Deconvolution

= Lucy-Richardson algorithm (Richardson 1972, Lucy 1974)
= [Jterative process (Shepp and Vardi 1982)
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Result: Deconvolution

PSF-Free
(Free)

PSF-Convolved
(Conv)

PSF-Deconvolved
(Deconv)

PSF L

(FWHM)

Conv - Free




Result: Deconvolution
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Result: Deconvolution

= Verify method with various mock IFU data (>100,000 mock IFU data)
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Limitation

= Deconvolution is not a magic wand:
— Noise remains.

— Moderate S/N (> 10/spectral
resolution element/spaxel @1R,)

— Works efficiently when relative PSF
size w.r.t. object is small.

(PSFewhum/R. <0.5)
— Dependency on inclination.
— Dependency on light distribution.
— Edge effect presents.
— Atrtificial structure presents.

= Still quite effective to beat our
enemy (PSF!!),
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Application: MaNGA Data
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Application: A,

= Ap: a proxy of the spin parameter A.
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Future Applications

Other current & future IFU data (MUSE, CALIFA, SAMI,
DOTIFS...)

Stellar/gas - kinematic/dynamical modeling
Spectral indices distribution
Stellar population distribution



We applied Lucy-Richardson deconvolution algorithm to
an IFU data.

Deconvolution is working efficiently, with only two
parameters (Ni.., PSFeyum)

Experiments on the large number of mock IFU data
show that the deconvolution is working and it can be
used to recover the true velocity and velocity distribution.

Application on actual IFU data (SDSS-IV MaNGA) is
presented.

Deconvolution can effectively correct the A, value.
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