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A recent revolution in light optics

Traditional optics Digital optics Meta-Optics
(glass elements) (Spatial Light Modulators)

T
ol

P. Genevet et al., Optica 4, 139 (2017)



State-of-the-art in electron beam shaping
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Light-mediated electron modulation

The vision behind the SMART-electron project relies on a light-mediated coherent
modulation of the longitudinal and transverse phase of an electron wave function,

exploiting the strong interaction between free electrons and optical fields in illuminated
nanostructures.
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Ultrafast Electron Microscopy (UEM)
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Photon-Induced Near-Field EM (PINEM)
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Energy-Momentum quantized exchange
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Energy-Momentum quantized exchange
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“Quantum” interference
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Attosecond coherent control
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Attosecond coherent control
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Attosecond coherent control
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Ramsey-like electron holography ()
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Ramsey-like electron holography (Il)
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Electron coherence determination
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Transverse modulation viag chital SPPs
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OAM transfer and Vortex electron beam
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SMART-electron FET project

Objective:
Developing an innovative technological platform for designing, realizing and operating all-
optical rapidly-programmable phase masks for electrons.
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Vision of a science-enabled technology

Science

VISION

We want to

coherently
and dynamically

revolutionizing electron
microscopy

MISSION

We want to use light
pulseswith awell-defined
modulation of their
amplitude and phase
profiles to

Technoloc

GOAL

Designing, realizing and
operating an

for multi-dimensional
phasespaceengineering



Photonic free-ELectron Modulator (PELM)

In SMART-electron we propose to use properly synthesized localized electromagnetic
fields to create an efficient electron modulator for programmable time/energy and
space/momentum control of electron beams.
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Opening for a Post-doc position in:

Lightdriven coherent shaping of
electrons In a Transmission Electron
Microscope for enhanced nanomaterial

Investigation
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