
Tasks	for	Next	week

(1)	Read	chapter	4:	Phonons	/	Lattice	Vibrations

(2)	Solve	next	exercise	sheets

(3)	Summary	+	student	presentation







Today’s	lecture



http://sciencenotes.org/periodic-table-showing-shells/

Periodic	Table



Na F Na+ F
Ionization	Energy	=	- 5.14	eV

Electron	affinity	Energy	=		3.4	eV
Na+ F- Na+ F-

Cohesive	Energy	=	7.9	eV

Ionic	crystals



Na F

Na+ F-

Ionic	crystals

ENERGY

7.9-5.1+3.6	=	6.4	eV
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Covalent	Crystals

Example	1

Example	2

Example	3

Covalent	bonds



Covalent	Crystals
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Diamond	structure

4	covalent	bonds

Covalent	crystals



Bindungstyp Beispiel Bindungsenergie 
(eV) 

Ionisch NaCl 

LiF 

8.23 

10.92 

Van-der-Waals Ar 

Kr 

0.080 

0.116 

Kovalent Diamant 

Si 

7.36 

4.64 

Metallisch Na 

Fe 

W 

1.13 

4.29 

8.66 

Wasserstoff-
Brücken 

H2O 

HF 

0.52 

0.30 

Summary	Summary



Electronic	orbitals
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Orbital	hybridization	
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Orbital	hybridization	
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Orbital	molecular	theory:	Example	CH4	(Methane)



Orbital	molecular	theory:	𝜎 and	𝜋	bonding	



Graphene:	𝜎 and	𝜋	bonding	

Graphene
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