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Last weeks exercise 2 solved in chapter 3 (page 71 in my version)

Last weeks exercise 3 is exercise 5 of chapter 3 in Kittel. Solution can actually be googled.

(Last weeks exercise 1a,b was basically solved during the lecture.)

Johan



Today’s lecture

Crystal binding mechanisms Lattice vibrations




Covalent Crystals
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Covalent Crystals

Attraction

Diamond structure

Nucleus

Shared
electrons
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Electronic orbitals




Orbital hybridization
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Orbital hybridization
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Orbital molecular theory: Example CH, (Methane)
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Orbital molecular theory: o and @ bonding

bond formed by
sp2-s overlap

bond formed by

C. @ DcC
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Graphene

Graphene: o and T bonding



Today’s lecture




Summary

Bindungstyp Beispiel Bindungsenergie
(eV)
lonisch NaCl 8.23
LiF 10.92
Van-der-Waals Ar 0.080
Kr 0.116
Kovalent Diamant 7.36
Si 4.64
Metallisch Na 1.13
Fe 4.29
W 8.66
Wasserstoff- H,O 0.52
Brucken HF 0.30




Phonon — Lattice Vibrations




Phonons can make superconductivity
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Phonons can conduct heat




Linear chain -Models
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Madelungs constant: a@ = 2 In(2)
Distortion Energy : E = 0.5 * constant * §°
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Phonon dispersion: w =




Longitudinal and Transverse Phonons

Longitudinal
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direction of travel

Transversal
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LA = Longitudinal Acoustic
LO = Longitudinal Optical
TA = Transversal Acoustic
TO =Transversal Optical




Acoustic and optical modes

Acoustical Mode

LA = Longitudinal Acoustic

LO = Longitudinal Optical
Optical Mode TA = Transversal Acoustic
TO =Transversal Optical

https://www2.warwick.ac.uk/fac/sci/physics/current/postgraduate/regs/mpags/ex5/phonons/



Number of phonon branches

Longitudinal
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direction of travel

LA = Longitudinal Acoustic
LO = Longitudinal Optical
Transversal TA = Transversal Acoustic

TO =Transversal Optical
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p = number of atoms in the primitive cell

3 acoustic branches
3p-3 optical branches
Total 3p phonon branches



Phononsin aluminium
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Phonons in diamond
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