
7.1 RE energy: Bi(111) vs Au(111)

1

The RE band splitting has been measured on Bi(111) as reported in the figure below.

1) Evaluate the RE energy ER

2) Compare the Bi(111) surface ([Xe] 4f14 5d10 6s2 6p3) with the case of Au(111) shown in the lecture (([Xe] 5d10 6s1) . 

Are the splitting the same? Is there a correlation between ER and the work function (i.e. the potential one needs to 

overcome to extract an electron from a given material)? Comment
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7.1 RE energy: Bi(111) vs Au(111) - Solution
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1) ER is about 17 meV for Bi(111)

2) In the case of Au(111) ER is about 2 meV i.e about 10 times smaller. The work function of Bi (4.22 eV) is smaller than 
the one of Au (5.1 eV). On the other end both Bi (Z=83) and Au (Z=79) are heavy metals with similar SOC. This big 
difference suggests that the Rashba effect is very sensitive to the detail of the local atomic potential



7.2 RE energy on Bi surfaces
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The RE band splitting has been measured on different Bi surfaces as reported in the figures below.

1) Evaluate the RE energy ER for the different samples

2) Compare the different Bi surfaces: are the splitting the same? comment
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7.2 RE energy on Bi surfaces - Solution
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1) ER is 17 meV for Bi(111), 130 meV for Bi(100) and 250 meV for the AgBi alloy

2) The big difference observed between the three Bi surface demonstrates that the Rashba effect is very sensitive to 
potential gradient in z direction but also in the x-y plane


