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Questions

ÅUnderstood: free electrons

ÅReal systems : Coulomb interaction

ÅProperties of realistic systems

ÅFree electron theory works quite well



Effect of interactions

ÂLandau Fermi liquid

Â Individualfermionicexcitations 

exist(quasiparticles)



Fermi liquid theory

ÅShown perturbatively in U 

ÅMuch more general and robust

Element m*/m c/c0

Nb 2 1

3He 6 20

Heavy fermion 100-1000 100





Photoemission

Measures 
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function 
A(k, w)



4 3 2 1 0

binding energy

0°

60°

e
m

is
s
io

n
 a

n
g

le

E(k)

wave vector [Å-1]

b
in

d
in

g
 e

n
e
rg

y
 [
e
V

]

EF

-4

-3

-2

-1

0

1.51.00.50.0

zoomed

Bandmapping

[001]

[111]

[110]

X

L

W

.

..

Cu Fermi surface (Ashcroft/Mermin)

Fermi surface mapping

k(EF)



(M. Grioni)



T. Valla et al. PRL 83 
2085 (1999)

Mo(110) surface



ÅTransistor 1956

ÅSupraconductivité

ÅMagnétorésistance

géante

(1913),1972,

1973,1987,2003

2007


