
New approaches to l ight control:
From nonlinear quasi-waveguides 

to gas-phase sono-photonics

Dr. Christoph Heyl
Ultrafast Photonics Research and Innovation,

Deutsches Elektronen-Synchrotron
ABSTRACT: Ultrafast  opt ical  laser pulses play a crucial  ro le in many f ie lds:       
they al low for precise measurements at  nanometer length and femto- to at tosecond
t ime scales and are essent ia l  for  many industr ia l  appl icat ions such as semiconductor
manufactur ing and heal thcare.  Al though ul t rafast  lasers have been avai lable for  over
hal f  a century,  our abi l i ty  to create and control  u l t rashort  pulses,  is rapidly
advancing unt i l  today. This ta lk wi l l  focus on two new laser pulse control  schemes. 
The f i rst  scheme rel ies on opt ical  mult i -pass cel ls (MPCs),  a new tool  for  nonl inear
opt ics wi th quasi-waveguiding propert ies hybr id iz ing f ree-space and guided-wave
nonl inear opt ics [1,2] .  MPCs have recent ly enabled large-factor post-compression
and shaping of  u l t rashort  pulses approaching the few-cycle regime [3]  and open the
door to new ul t rafast  laser plat forms. 
The second scheme employes intense ul t rasound (sono) waves for contact less laser
pulse (photon) control  d i rect ly in ambient air ,  opening a new research f ie ld:  gas-
phase sono-photonics [4] .  
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Figure:  Laser pulse def lect ion at  an invis ib le grat ing made of  ai r


