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Why ñZòFEL? 

άǎƻŦǘ · Ǌŀȅέ  ƛƴ 5ǳǘŎƘΥ άZachte-ǊǀƴǘƎŜƴǎǘǊŀƭƛƴƎέ 

To whom the Nobel Prize in Physics 1953 was 
awarded "for his demonstration of the phase 
contrast method, especially for his invention 
of the phase contrast microscope". 

Frits Zernike 
(1888-1966) 



X ray vision of the nanoworld  

 Seibert et al, Nature 2011 470, 78 



the time scales in the nanoworld  



the nanoworld in action can be filmed for the very first time  

But this requires 

ultrabright, ultrashort 

flashes of light of a  

X ray laser. 
 



X ray FELs produce intrinsically 

Ultrabright, ultrashort (femtosecond) flashes of X rays 
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~100.000.000 more intense 

synchrotrons 

ñstate of the artò X ray sources 



electrons through  
Ăundulatorñ 

non -coherent  

micro -bunches 
of photons  

coherent emission  
laser  

the principle of operation of a X - ray FEL  

Dt å 300  fs 
n  å 10 9 el.  

v  å c 



FLASH ï Hamburg                                         LCLS ï Stanford 

X ray FELs  

facility  
start of  

operation  

 e beam  
energy  
[GeV]  

minimum 
wavelength  

[nm]  

repetition 
rate [Hz]  

FLASH 2005  1.2  4.12  10  

LCLS 2009  13.6  0.15  120  

FERMI@ELETTRA 2011  1.2  10  10  

SCSS 2012  8 0.1  60  

EU ï XFEL 2016  17.5  0.1  10  

SwissFEL  2017  5.8  0.1  100  

ZFEL 2017  2 0.8  1000  

compact (~100 m), single pulse, é. 5 fs é.., seeded operation, on site users and facilities 



key expertise in the Netherlands  

collaboration with  

Design and construction of the very first 

compact, 1000 Hz electron accelerator facility 

based on innovative X-band accelerator 

structures being developed  for the next 

generation of accelerators at CERN. 



(inter - )national attractive ï brain gain  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



the KVI in 2017  

ZFEL 

compact: X-band accelerator  

          structures 

in house users and facilities 

(inter -)national user facility 

0.8 ɀ 20 nm 

seeded operation 

circ. / lin. polarized 

ÒÅÐȢ ÒÁÔÅ ȣȢ Σ Ë(Ú 

world class science  

innovations in technology for 21st century industry and society 



working at the forefront of science and technology  

dark matter  

dark energy  

PHYSICS  
from atoms to matter  

clusters, nucleation  

BIOLOGY  
peptides, ñbiologicalò water, 

membranes, virusses  

CHEMISTRY  
catalysis, colloids, 

pharmaceutical processes  

MATTER UNDER  
EXTREME CONDITIONS  

hot plasma, phase diagrams  

FUNDAMENTAL FORCES  
OF NATURE  

QED, symmetries, axions, dark matter  

CORRELATED MATERIALS  
magnetism, phase transitions, 

superconduction  

FUNCTIONAL MATERIALS  
new batteries, storage,  

solar cells  

MATERIALS  
fatigue, stress, cracks, 

radiation damage  


