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Bulk bismuth structure

Calculations of Bi (110): structural properties
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Experiments of Bi (110) on graphene

Inter layer distances: Intra layer shifts:

* Enhanced comparing bulk Bi e Strongly reduced for Bi without graphene

Structure model:

e Bismuth (110) growth on graphene on Si

* Even/odd effect concerning number of layers * Slightly reduced for Bi on graphene
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Differential conductance:
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Calculations of Bi (110): electronic properties

_' /\/\M [——— (4ML)
- —— (3ML)

di/dV (arb...)
\

2 monolayer 3 monolayer

E-Er [eV]
E-Er [eV]

| | | | I iy 3 I I 77 |
l;\' / \ /7\-/ J/'
/\/\ ] ) .\./\
_ i NN NS A W aN\\
] i XTI YMXT M XTI YMXT M
L ] L] k k

4 monolayer

5 monolayer

E-Er [eV]
E-Er [eV]

Bandstructure:
Density functional theory (DFT)

Software: Abinit
Plane wave basis

* Even/odd effects

e With 1 ML graphene:
Graphene bands lowered in energy
Bi states increased in energy

Exchange-correlation functional: GGA-PBE

Pseudopotential:
Hartwigsen-Goedecker-Hutter (HGH)

Electron configuration of g3Bi:
[He] 414 5d10 652 6p°

* 5 valence electrons: 6s2 6p3

® Charge transferred from Bi to
graphene

Density of states:

* HOMO peaks fit experiment

e LUMO peak fit better for 1 ML
graphene

® Spin + spin-orbit coupling (SOC) included

o Energy cutoff: 20 Ha -1.0 -0.5 0.0 0.5 1.0

* K point grid: 89 ...169 (d ...dimension)

— consistent with Phys Rev. B 91 (2015) 125129 ® Bandgap missing

Conclusion

» Structure calculations: even/odd effects, but no black phosphorus lattice » Bandstructure: charge transferred from Bi to graphene » Density of states: HOMO/LUMO peaks fit, bandgap missing

-

TECHNISCHE UNIVERSITAT
CHEMNITZ

www.tu-chemnitz.de/physik
www.tu-chemnitz.de/physik/TPSM

fabian.teichert@physik.tu-chemnitz.de



