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Photoelectron spectra
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Many particle viewpoint
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Valence photoelectron spectra: Cr.
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Ubiquitous X-ray Investigations
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Energy considerations: molecules
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Many particle viewpoint
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Molecular XPS spectra
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Cationic Si clusters In gas-phase
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Experiment
Vogel et al PRB 85
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Effect on the valence: SF,
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Energy considerations: metals
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Energy considerations: non-metals
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Absolute XPS of solids
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Raman spectra
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2nd order process

Count rate
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Non-resonant Raman spectra: CCl,
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On resonance with single excitation
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(Resonant) Raman spectra: H,
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Polarizable contiuum (PCM)
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A. Held and M. W. J. Chem. Phys. 141, 174108 (2014)
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PCM examples

Proton transfer De-protonation
(a) (b) i
158 pm 104 pm !
\ |
|
108 {m 162 pm &
1207 initial configuration ] wof| + AU,
» » relax in DMSO A o
100' a 4 relax in gas phase o « “J - ';' osl [ ] AHu:,S
—_ P o *  AG,s slope =2.61+0.10 N
T 80t « pr Me _ __-=="" NI,
L i " -
g ® ‘-—a 36 § 0.6 AGw,Exp _—-_.—-___‘_F - i OMe |
=~ 60f = +_______4_..._--—“"
= b= NO, SO H - qope = 2.6240.14 .
o -52 +108 < 0.4 P Me g NH, |
% 40r § .................... 0""1;';‘E‘t OMe
@ Pt
0.2 1
20+ s e -20 5 . o, 50, H N,
PR e, N
el 0.0
Or * slope = 2.6 +0.3
N0y s0.H

FREIBURG

2
=

0.40 0.45 0.50 0.55 0.60 0.20 0.22 0.24 0.26 0.28
fractional proton to nitrogen distance x AG [eV]
Tw,Exp

--"""f

~ Fraunhofer

8.6.2016 GPAW Jyvaskyla - Michael Walter 23 IWM



Conclusions and status
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XPS:
Photoelectron BE = excitation of the ion
Excellent XPS correlation with experiment
Empirical shift §(corehole state, xc)
Solids: insufficient defininition of Fermi level
Solids: relative XPS energies very accurate

Non-resonant Raman works, single resonance is there,

mixed case Is a challenge

_—
e ~ Fraunhofer
8.6.2016 GPAW Jyvaskyla - Michael Walter 24 IWM



Thanks to

UNI
FREIBURG

Jyvaskyla
Lauri Lehtovaara
Hannu Hakkinen

Reyhaneh
Ghassemizadeh
charge transfer

Oliver Stauffert bTU
Triplets JJ) Mortensen
PIELS, Ask Larsen

van der Waals

Freiburg Uni/IWM
Michael Moseler
Lars Pastewka
Alexander Held
Oliver Brugner

Thomas Reichenbach
catalysis

--"""f

~ Fraunhofer
8.6.2016 GPAW Jyvaskyla - Michael Walter 25 IWM



