


AFM: Force – distance curve, modes of 
operation 

contact 

Non-contact 



AFM: Q-Plus sensor 

Si(111)  -7x7 



Can you really „see“ atoms? 

René Magritte, 1923 

Ceci ne sont pas des atomes 

Carsten Busse, 1999 (Al(111)) 
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K. M. Siegbahn 

Nobel price in physics 1981 for Siegbahn 
(shared with Bloembergen and Schawlow) 
“for his contribution to the development of 
high-resolution electron spectroscopy". 
 



electron emitted ofspin  :

electron emitted of momentum :
2

electron emitted ofenergy  kinetic :

emission of angle azimuthal :

emission of anglepolar  :

angleincident  :

lightincident  of potential vector :
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Periodic system  











Three-step model 





Chemical shift in XPS 



UPS 



ARPES on graphene 






