
Electronic properties of selected materials (C and PCh.UI)

-Noble gas solids:

*Examples: We, Ar, Kr, Xe

*Crystal Structure: FCC

*Bonding: Individual atoms have filled shells, bond via

Van der Waals interactions

*Electronic Structure: occupied P, large gap Go-20ev)
to unoccupied s

*semi-empirical description: Lennard - Jones potential
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- Ionic crystals:

*Examples: LiA, NaCI, ZnO, GaN

*Crystal Structure: various including rock salt, cesium chloride,
Zinablends, Wurtzite (see G and P Ch. #)

*Bonding: Atoms fill stells by charge transfer, interact
via Coulomb interaction

*Electronic structure: Various, but often wide band-gap
insulators

*semi-empirical description: sum of alternating charges
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· Madelung constant describes sum over point charge
interactions

· Consider (D chain of alternating charges I separated by
R:
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challenge in 3D

- Covalent Crystals:

*Examples:2, Si, he, Su

*Crystal Structure: various, including diamond

*Bonding: Atoms fill shells by sharing electrons

*Electronic structure: Various, insulations, metallic, semiconducting

*semi-empirical description: see empirical pseudopotentials
(AW b)

- Simple metals:

*Examples: Fe, Na, Cu, Li, Rd, An, Ag, ...

*Crystal Structure: FCC, BCC, ACP

*Bonding: Atoms fill shells by sharing loosly bound

electrors

*Electronic Structure: Metallic (H), bands crossing ferm; level

*Semi-empirical description: Uniform electron gas (Bellium modell

Exf=[22-T I see 4 and P Sec. 10.7)


