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Diffraction limit and image resolution
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I An example of super-resolved imaging: STED

Exploiting non-linearity gives a sub-diffraction spot

MPI for Biophysical Chemistry, Medda, et al.



Space material

Time material

Space-time material

spacetime crystal

Space time modulations

Multiple reflections and transmissions in space
Frequency is conserved

Phononic/photonic crystals...

Multiple reflections and transmissions in time!
Momentum is conserved

Floquet crystals...

Multiple spatio-temporal refelctions and transmissions??
Neither frequency nor momentum are conserved!



i o Concept

Information @ the center
+ scanning
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? Pierre Bon et al,,
®  ACS Photonics 2022



A ) o Concept

g Emitter
o e polrste )b
N A =
i ! In
= | | turns
SVWWYVVWWY

Similar to FM modulation




Proof of concept in acoustics

XY translation stage

Acoustic confocal microscope

Rotation

Microphone

Speakers at w,



Improvement: spatiotemporal wavefront shaping
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I Multi-harmonic imaging
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@ More information?

Focal plane backscattered
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Multiplexing Img, inq = 0bj Q PSE, ,.q




Obj

Imw0+nﬂ = Ob] ® PSFa)O+nQ
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Image reconstruction

Sum of reconstructions
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DET I Resolution improvement

Image

A Plan focal
@ confocale
/ Ax (cm)
<

Plein champ 28

<
Ax (lres) lres

Resolution :
+70% better than Confocal, +10% better than structured illumination



Is it transferrable to optics?
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A ~ Optics experiment

Confocal microscope
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Spatial light modulator
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Echantillon Photodiode
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DMD (Digital Micromirror Device)

Resolution: 2 Mpx > .
Pixel: 10,8 um
Rate: 11 kHz

Array of micromirrors Micro-mirrors



Difference with acoustics...
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Difference with acoustics...

Backscattered
signal

[ Big difference with acoustics ]




Intensity images without interferometric arm
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Optical experiment
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I First optical images

Im,
Confocal image m .o Reconstructed

Objl

Reconstruction

Groupe 11 element 1: Obj, D
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Announcement
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Actively looking for a postdoc starting in September
(who also accepts to teach 135 hours of laboratory works at ESPCI)



THANK YOU
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