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Scattering at noble metal superlattices probed with ARPES 
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Tunable step lattices: curved surfaces 
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We aim at fabricating samples that can be mounted using standard holders and be 
prepared through regular cleaning procedures 
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Flat versus curved crystals in ARPES 

α=3.5  

ARPES measurements 
from flat and curved 
crystals with the same 
crystallographic 
orientations are 
completely analogous 



Curved surfaces for what? 
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       Noble metals: structure/electronic interplay? 



Outline 

• ARPES from noble metal curved surfaces: 
 tuning umklapps and gaps 
 revisiting step barrier strength 
 

• Thin films on curved surfaces: 
Ag/c-Au(111): lateral scattering in quantum-wells 
BiAg2/c-Ag(111): SOC bands 
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Electronic states at the faceting transition in Au(111) 
M. Corso et al., J. Phys. Condens. Matter 21, 353001 (2009). 
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Electronic states at the faceting transition in Au(111) 
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Electronic states at the faceting transition in Au(111) 
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Electronic states at the faceting transition in Au(111) 
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A step lattice Fermi gap 
opens up at the lower  
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M. Corso et al., J. Phys. Condens. Matter 21, 353001 (2009). 



Step scattering through curved surfaces I: terrace-size effect 

J. E. Ortega et al., Phys. Rev. B 83, 085411 (2011) 
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1D Kronig-Penney model 
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Step scattering through curved surfaces II: wave function plane 
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Tuning step density (d) 

Thin films on curved surfaces 

 Ag films on c-Au(111) 

 BiAg2 monolayer on c-Ag(111) 

 Ag monolayer on c-Cu(111) 
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Quantum wells 
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Stepped quantum wells 
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QW and surface states exhibit the same superlattice nature in thin stepped films 
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Lateral scattering at stacking faults? 

Terrace size effect 
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 No standing waves observed in region I (E > +0.4 V) 

 Standing waves in region II (E< + 0.4 V) 
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Scattering in a Rashba surface alloy 
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(111)-like band with a small downward shift for a high step density 



Terrace size effect 
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⇒ weak sensitivity to step dipoles 
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First principle calculations allow us to 
locate Rashba-split states in 
reciprocal and real space 
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Lateral scattering increases in BiAg2 grown on thin films 
due to vertical stacking faults below surface steps 

Terrace size effect 

-0.06 

-0.04 

-0.02 

0.00 

0.06 0.04 0.02 0.00 

1/d (Å-1) 

B
an

d 
sh

ift
 ∆

E
  (

eV
) On c-Ag(111) 

5 ML 

Wave function 

d ∼300 Å d ∼30 Å 

k111 (Å-1) 

E
ne

rg
y 

re
l. 

To
 E

F 
 (e

V
) 

On thin 
Ag(111) film 



Summary 

1. In noble metal surfaces, we observe weak 
scattering at step lattices. 

We probe lateral scattering of electrons, and wave function properties 
at stepped systems using ARPES 

2.  QW states of thin stepped Ag films exhibit 
scattering at stacking fault planes of the film 

3.  Rashba split states of the BiAg2 monolayer are 
quasi transparent to monatomic steps, but 
undergo scattering at stacking faults. 
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