
2D Bravais Lattices
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Relaxation and Reconstruction

relaxation

reconstruction
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Examples for Wood‘s Notation and the Matrix Notation

Fig.1.3a



Examples for Wood‘s Notation and the Matrix Notation
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2D Real Space and Reciprocal 
Space Unit Meshes and Primitive Translations
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Relation Between 2D and 3D Brillouin Zones

Fig.1.5



Structures of Unreconstructed Low Index fcc Surfaces
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Dependence of Bond Strength on CoordinationDependence of Bond Strength on Coordination

Fig. 1.7



Relaxation of Unreconstructed fcc(110) SurfacesRelaxation of Unreconstructed fcc(110) Surfaces
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Quasi Hexagonal Reconstruction of Pt(001) 5xn (n≈30)Quasi-Hexagonal Reconstruction of Pt(001) 5xn (n≈30)
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Herringbone Reconstruction of Au(111)
(Double Soliton Reconstruction)
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Missing Row Reconstruction of Pt(110)Missing Row Reconstruction of Pt(110)

STM topograph of Pt(110) with 
small amount of Pt depositedp
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Structures of Unreconstructed Low Index bcc SurfacesStructures of Unreconstructed Low Index bcc Surfaces
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W(110) 2x2 ReconstructionW(110) 2x2 Reconstruction
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Unreconstructed Surfaces of the Diamond Structure

(111)                                                        (100)

Fig. 1.14
dashed lines: surface unit cells 



Si(111) 7x7 Reconstruction: DAS or Dimer Adatom Stacking Fault Model

19 db‘s instead of 49:
6 rest atom db‘s, 
12 adatom db‘s12 adatom db s
1 corner hole db

Fig. 1.15



Si(111) 7x7 Reconstruction: DAS or Dimer Adatom Stacking Fault Model

stacking fault

Fig. 1.16



Si(111) 7x7 Reconstruction: STM image of unoccupied statesSi(111) 7x7 Reconstruction: STM image of unoccupied states

positive sample bias,
i d t tunoccupied states 

adatoms visible
Fig. 1.17



Si(100) 2x1 Dimer ReconstructionSi(100) 2x1 Dimer Reconstruction
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Si(100) 2x1 Dimer Reconstruction: STM Topograph

i d t toccupied states
(negative sample bias)

unoccupied states
(positive sample bias)
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Si(001) c(4x2) Buckled Dimer Reconstruction( ) ( )
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Si(100): Jahn-Teller Type Symmetry Break and Buckled Dimers
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History of Si(100) Reconstruction

J. Darbrowski, H.-J. Müssig,
Silicon Surfaces and 
Formation of Interfaces
World Scientific 2000, p.85, p
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