
Achievements

VESTA	plotting	of	crystal	structures

How	to	describe	a	crystal	structure
-- Crystal	lattice
-- Basis

How	to	resolve	crystal	structures
-- Reciprocal	space
-- Scattering	theory	(Form	and	Structure	Factor)
-- Resolving	the	crystal	structure	of	a	superconductor

Lecture	5:	How		crystals	bind	together
--
--
--



Tasks	for	Next	week
(1)	Read	chapter	3:	Crystal	Binding	(less	than	20	pages)
Crystals	of	Inert	Gases
Van	der	Waals-London	Interaction
Repulsive	Interaction
Equilibrium	Lattice	Constants
Cohesive	Energy
Ionic	Crystals
Electrostatic	or	Madelung	Energy	+	Evaluation	of	Madelung	Constant
Covalent	Crystals
Metals
Atomic	Radii	+ Ionic	Crystal	Radii

(2)	Start	Reading	chapter	4:	Phonons	/	Lattice	Vibrations

(3)	Solve	next	exercise	sheets

(4)	Summary:







Crystal	bindings
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Total	crystal	potential:	U(R)	=	UREP +	UATT
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Today’s	lecture



http://sciencenotes.org/periodic-table-showing-shells/
See	also	table	3	in	Kittel.

Periodic	Table



Gas

ARGONNEON

Phase	diagrams:



Phase	diagram	of	Helium



Helium Neon Argon Krypton Xenon

Melting	point	=	24	K 84	K	 117	K 161	K

Questions:
(1) Why	are	these	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



Van	der	Waals	bonds



Van	der	Waals	bonds	used	Gecko’s


