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Ag-thin films ( jellium model and Chulkov model potential ) 
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2ML- Ag(111) 
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Multiple two-dimensional electron gas

Ultra thin (L~1nm) metallic slabs - quantization in perpendicular direction

source of fluctuations! reservoir of electronic excitations!

Resonance condition !!!

Q=0.02 a.u. L=8ML~1.5nm
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2. Friction force  vs. velocity (Quantum Size effects) 
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3. Friction force vs. Ag film thickness (anomaly  at ~10ML )
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Quasi 2D-electron gas

3D-electron gas
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Acoustic surface plasmon!!!!

ASP theory

217ML-Ag(111) loss function

V        = 0.26max vF

4. Friction force driven by Acoustic Surface Plasmon (ASP) 



Back to reality!- Experimental measurement of the quantum friction

A) Directly by measuring the U-I characteristic

B) Coulomb drag
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5. Conclusion

1. Friction force between thin metallic films (d~1nm) has local 

maximums for relative velocities which correspond to Fermi 

velocities within  quantised 2D bands inside films-QSE

2. Quantum friction between metallic surfaces which support 

surface states (like noble metal (111) surfaces) is strongly 

enhanced-ASP enhanced friction

3. Is quantum friction macroscopic quantum phenomenon, 

i.e. whether the quantum friction is fact or fiction?     
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