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Photoelectron Spectroscopy
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Core Level Electron Spectroscopy
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/+1 Approximation

The valence electrons can not approximately distinguish
an extra charge in the core region or in the nucleus

C*O=NO
Ni1* = Cu
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N, and CO on Ni(100)
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Vibrations Core Levels
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Surface Core Level Shift (SLCS)
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Semiconductor Core Level Shifts
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Electrostatic effects on Shifts
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FINE STRUCTURE FUNCTION, X(8)

Photoelectron Diffraction
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High Pressure XPS
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X-ray Absorption Spectroscopy of Water
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Unequal distortions of H-bonds
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L_ocalized Orbitals

Free molecule MO

I i 3 1 f r.-‘_\.-'.II
ot e, Y [ i, o
(LD ) ) ) | ( (TS S0 )
It " i |
sttt oF N
e --H"L_ e

Dimer Donor MO

LUMOI LUMO+4




Water structure
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Core Hole Decay
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X-ray Emission Spectroscopy
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Chemical Bonding and Catalysis
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Ammonia synthesis
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X-ray Emission and Photoemission
XES and PES, the same final state
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Resonant Processes
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Resonant Photoemission

Valence band features resonant enhanced at core level threshold

[ =

Mpes +M

Aug

e
Ekiﬂz EBB pl
-E(3d8}

340 Ee

B S— 3d3f.s

thuwlEg 3pl]

3p8 3
P Photo Auger Ps

Absorption decay

Nickel metal, initial state

£
9 F
Direct PES
3d“Ls
final state, final state,
main satellite
line line

Constructive and destructive interference of direct
photoemission and Auger decay

Fano profile

6 eV d-band
H E. \ i< g Ni - RPES e
hv (V) %015
3 5
E= =
5 c
g 5
CA £
= £
= )
3 2
= c
[}
E
: » b 6 eV satellite
i e
x 30 jlr J Y .1 /
— R — T T : |.. T T T =; IE [
800 820 840 860 880  + * =)
Binding Energy (eV) EENERERE J . “.“A“, e
800 820 840 860 880 900

Weinelt et. Al. Phys. Rev. Lett. 78, 967 (1997)

Photon Energy (eV)



INTENSITY (a.u.)

Core Hole Clock Method
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