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Spectroscopic Techniques
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Auger electron spectroscopy
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XPS: X-ray Photoelectron Spectroscopy —
Density of States (DOS)
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XPS: X-ray Photoelectron Spectroscopy —
Density of States (DOS)

Oxidized InAs =
o £ N
N =
AR
z
: & 2
: 0
: | I . [ I I . | .
1400 1200 1000 800 g00 400 200 D

Binding Energy (eV)



Intensity (arb. units)

XPS — Valence band
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Kinetic energy (eV)

ARPES: Angle Resolved Photoemission Spectroscopy

0.4“- Ej

0.2}

100

0.0

0.2}

-0.10 0.00 0.10 —K r K—
Momentum (1/A)

Q0
o
I

96

=7 —
W

77
ﬁ@ g:; Z

(0)]
o
|
(o]
e

Kinetic energy (eV)

(<o)
N

40

L . -10 0 10 Momentum
Photoemission intensity Angle (deg)



ARPES: Angle Resolved Photoelectron Spectroscopy
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Photoelectron escape depth
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Electronic structure
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Electronic dispersion, electronic structure, Fermi surface

| |

L
S A
o
. EnekTpoHHa 30HHaA
E cTpykTypa: g(k)
° (D] o
- o-—- 0 f---__ €——-—-—
° X °
o l;.)_ Y
[
® °
L4 °
[
[ ] .. *
% S dk = 2n/L
L °
[ ] -2 >
Imnynbc enekTpoHa: k

| m— —— —

M

X, .
1

W - fern o

rdi

K =2m/a



1D

... Fermi surface

2D

3D



1D

... Fermi surface

2D

3D projected
on 2D



Cu IZn Ca
Ag Cd In
u [He Tl

Cr [Mn [F 3
. i 4 3
@ | > y
- 4 L
Mo Tc [Ru
% El‘
W [Re Cs I
. "
A o
e
A
- . e A

2 z = z =
i 5 | 3 = m
1 L - 3 i da 1

; / e <\

{click icons) http://www.phys.ufl.edu/fermisurface/



http://www.phys.ufl.edu/fermisurface/

BaFesAs,

H. Shishido et al. PRL 2010



Electronic structure
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Structure of electronic spectrum
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Electronic spectrum of quasi-2D crystals
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Electronic spectrum in
momentum-energy 3D space

TiSe, - «excitonic insulator»
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Fermi surface (energy distribution) map
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CDW y TaSe,: commensurate CDW state
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Energy scales
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