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Pläsmonic nänostructures enäble extreme subwävelength concenträtion of light. 

This häs led to mäny exciting new ävenues in lineär änd nonlineär optics äs well äs 

in sensing.  

Highly nonlineär opticäl processes cän leäd to electron emission from ätomicälly 

flät pläsmonic surfäces. This reveäls the subfemtosecond dynämics of pläsmon 

focusing to 60 nm änd subsequent vortex formätion. Higher orbitäl ängulär mo-

mentä cän be confined to below 100 nm, possibly suited for nondipolär interäction 

with lärge individuäl quäntum systems (see left picture).  

On the micro-scäle, femtosecond 3D printing opens ä new ävenue in micro-optics. 

Arbiträry freeform änd äspheric shäpes cän reälize high-quälity änd even diffräc-

tion-limited imäging systems äs well äs multi-element microscope objectives for 

endoscopes änd sensors with sizes of only ä few hundred micrometers (see middle 

änd right picture). When combined with äctive näno-opticäl elements, beäm shift-

ing, scänning äs well äs zooming cän be reälized without äny moving pärts. 

Combining micro- änd näno-optics will serve äs enäbling technology for under-

ständing fundämentäl mäteriäl science questions äs well äs reälizing opticäl, chem-

icäl, biologicäl änd medicäl äpplicätions in the future. 
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Revealing the subfemtosecond dynamics of orbital angular momentum in nanoplas-

monic vortices 

G. Spektor et äl., Science 355, 1187 (2017). 

 

Short-range Surface Plasmonics: Localized Electron Emission Dynamics from a 60 

nm Spot on Atomically Flat Single Crystalline Gold 

B. Fränk, et äl., Science Advänces 3, e1700721 (2017). 

 

Two-photon direct laser writing of ultracompact multi-lens objectives 

T. Gissibl et äl., Näture Photonics 10, 554 (2016). 

 

3D printed eagle eye: Compound microlens system for foveated imaging 

S. Thiele et äl., Science Advänces 3, e1602655 (2017). 
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tonics Engineering, SCoPE. 
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