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Additional information lecture 2
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Figure 9 

An illustrative 
example of x-ray 
photoelectron 
diffraction (XPD) 
and surface 
structure 
determination: 
CO on Fe(001) 
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X 4 domains 
rotated by 90  

http://csic.sw.ehu.es/jga/software/edac/a.html 

7 atoms: 

Online 
calculation of 
photoelectron 
diffraction 
patterns: 

Oxygen 
1st order 
diff. ring 







8.1 eV  from band struct. 
 + work function = 4.3 eV 
= 12.4 eV 

12.4 



Average surface 
density = S = ( V)2/3  Average surface 

density = S = ( V)2/3  Average surface 
density = S = ( V)2/3  
Average surface 
density = S = ( V)2/3  

Atomic radius 
= rMT 
= 0.5 n-n dist.  



Hathaway et al., Phys. Rev. B 31, 7603 (’85) 

Eexch 

V0,Fe 
 =12.4 eV 

Vacuum level 

Fe = 4.3 eV 

 -8.1 eV 





CO/Fe(001) Effect of CO height z 
above first Fe plane 

7 atoms: 

2 atoms: 

Oxygen-­ 
1st order 
diff. ring 

Iron-­ 
1st order 
diff. ring 



CO/Fe(001) Effect of CO bond dist. 



19 atoms: 

31 atoms: 

CO/Fe(001) Effect of cluster size 

19   



CO/Fe(001) Effect of scattering order 

Single scattering: 

Fourth order scattering: 

APPROX. CONVERGED AT SINGLE FOR THIS 
PARTICULAR PROBLEM ONLY! 



Linear p polarization: 
 
 
 
 
 
 
Right circular polarization: 
 
 
 
 
 
 
Left circular polarization: 
 

Circular  
dichroism 
in angular 
distributions 
(CDAD) more 
later 

Effect of varying the polarization?:  C 1s emission from CO 
                                                                         Ekin = 200 eV 


