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Periodic	table



Name Sym #
Barium Ba 56
Cesium Cs 55
Chromium Cr 24
Europium Eu 63
Francium Fr 87
Iron Fe 26
Lithium Li 3
Manganese Mn 25
Molybdenum Mo 42
Niobium Nb 41
Potassium K 19
Radium Ra 88
Rubidium Rb 37
Sodium Na 11
Tantalum Ta 73
Tungsten W 74
Vanadium V 23

Name Sym #
Neon Ne 10
Aluminum Al 13
Argon Ar 18
CalciumCa 20
Cerium Ce 58
Copper Cu 29
Einsteinium Es 99
GermaniumGe 32
Gold Au 79
Iridium Ir 77
Krypton Kr 36
Lead Pb 82
Nickel Ni 28
Xenon Xe 54
Platinum Pt 78
Radon Rn 86
Rhodium Rh 45

FCC	- StructureBCC	- Structure

COMMON	CRYSTAL	STRUCTURES



Inert	Gasses:	Phase	diagram

Gas

ARGONNEON



Phase	diagram	of	helium



Helium Neon Argon Krypton Xenon

Melting	point	=	24	K 84	K	 117	K 161	K

Questions:
(1) Why	are	gasses	solidifying	in	FCC	rather	than	BCC?
(2) What	are	the	“glue”	that	binds	these	atoms	together	in	the	solid	form?
(3) Why	are	the	melting	point	rather	low?
(4) Why	are	the	inert	gasses	having	different	melting	points?

Inert	Gasses
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Why	the	melting	temperature	varies?



Van	der	Waals	bonds
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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	– Example	
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Covalent	Crystals

Example	1

Example	2

Example	3



Covalent	Crystals

C

1s22s22p2

C

1s22s2p3

+4eV

Diamond	structure

4	covalent	bonds



Electronic	orbitals
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Orbital	hybridization	



Tetraeder 
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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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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	
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Lattice	vibrations
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