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Light: central source of information

Human communication

Optical retrieval of
ancient data



Optical Instruments:
gain knowledge about the “invisible”

Universe

Living Cells

Atoms & Molecules

Spectrometer

Microscope

Telescope

What is this ?



CommunicationsHealth Economy Environment Social

Relevance of Technical Optics 



Technical Optics
I Lectures on the themes:

Fourier transformations for EM waves
e.g. holography, 
mode-locked lasers, 
images, 
no-go theorems

II TO road trip to academic / industrial research places

III Student lectures with coaching and feedback

Presenter
Presentation Notes
Previous TO road trips:Philips research, ASML, Laser Center Hannover, GEO 600, Airbus LeidenLocal optics: Demcon, Focal, LioniX, AvantesAMOLF, RijnhuizenAstron (Dwingeloo)Laser Center Hannover; Geo600 Gravitational wave detectorAstron / LOFAR Examples of student presentation topics:Optical clocksHolographic data storageSqueezed lightOptical tweezersAttosecond lasersTelescopes



PAST ROADTRIPS



Road Trip Technical Optics
Zoom Trip Technical Optics

3 x 1 h visit.



Leibniz 
Institute for 
Photonic 
Etchnology

UvA Harvard



Technical Optics
I Lectures on the themes:

Fourier transformations for EM waves
e.g. holography, mode-locked lasers, images, no-go theorems

II TO road trip to academic / industrial research places

III Student lectures with coaching and feedback

Lecturers:    Klaus Boller                                       Pepijn Pinkse

Book: Optics, 5th ed. by Eugene Hecht 
Or Intro Optics, Pedrotti (Chapters 9, 21)

Grades: 60%  written exam (covering topics from part I)
20%  homework
20%  presentation including annotations 

Presenter
Presentation Notes
Previous TO road trips:Philips research, ASML, Laser Center Hannover, GEO 600, Airbus LeidenLocal optics: Demcon, Focal, LioniX, AvantesAMOLF, RijnhuizenAstron (Dwingeloo)Laser Center Hannover : Geo600 Gravitational wave detectorAstron / LOFAR Examples of student presentation topics:Optical clocksHolographic data storageSqueezed lightOptical tweezersAttosecond lasersTelescopes



Fourier transforms — live
The bridging item:

Presenter
Presentation Notes
Live, everyday, getting a feel, developing intuition, look at patterns in space or time and be able to recognize the component frequencies, or learn how to extract them



Fourier transforms — live

BollerBoller

The bridging item:

Presenter
Presentation Notes
Live, everyday, getting a feel, developing intuition, look at patterns in space or time and be able to recognize the component frequencies, or learn how to extract them



Diffraction of waves

Presenter
Presentation Notes
From mathematical and physical/intuitive perspective, you will be able to describe how waves are diffracted by various aperatures. Like this one, and inlet breaking the sea.



Diffraction of light vs photons: 
which path do they take?

“A Strange Theory of Light”
by Richard Feynman

Presenter
Presentation Notes
When it comes to diffraction of light (which afterall is the focus), we will start from the perspective of a single photon. Beautiful, almost philosophical approach to describing the paths of photons. 



Applications of FT in optics

Presenter
Presentation Notes
Strange aperatures (Fresnel lenses, phase plates), image filtering, spectroscopy (time-dependent signal analyzed to reveal frequencies of vibrational motion in molecules)



Can this
be true ?

Shape light in time

https://www.youtube.com/watch?v=xIFJLMyUwrg


Y-Splitters ?!

No-go Theorems

Time-reversal, Etendue, Phase-Space arguments



Shape wavefronts
through “stuff” !



To be achieved

3. Prepare for your next adventures and jobs

2. Follow up great Dutch scientists

1. Understand more of the beauty of light

Presenter
Presentation Notes
Do you recognize some? �Hans Lippershey [refractive telescope], Willebrord Snell [Snelius], Zacharias Janssen [microscope (debated)], Christiaan Huygens [telescopes, eye pieces, wave optics], Antonie van Leeuwenhoek [microscope]



Look beyond Technical Optics:

• Internship
• MSc project
• PhD ?

Elective courses 
Laser Physics, Wave Optics, Quantum 
Optics, Nanophotonics, Nanooptics, 
Nonlinear Optics, etc…



Applied NanoPhotonics

LPNO OSCOPS BMPI XUV NBPMACS

Presenter
Presentation Notes
80 participants



Begin with serious fun in optics &  photonics 

COPS & NBP LPNO & OS LPNO & AQO

Examples of recent ANP collaborative highlights

see-through Lowest linewidth Quantum photonic processor
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