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Predicting x-ray absorption and photoemission
spectra on the absolute energy scale

Michael Walter, Sunel de Kock, Michael Moseler, Lars Pastewka

3[}6 T T T T T
0=6.09+£0.04eV AL,
304 L C(1S} .L‘-.Il_L.'];' L
G ED,
= 302} b
% ’ CH,0 .f?i'-f?ﬂo**
g 300r HCN € LFPLLO’I'
o0 - CiCN yellcii OH
) 2981 AllL): o éCH, NH
1o AIL,),
206} " 2%, sif
*AIL, )
294 MCH, ), PCH,
388 290 292 294 296 298 300

ES? [eV]

420

419t
418}

417}
416+
415}

414}

413

0=6.97 +0.07 eV
N(1s) ——
o N,
N, O
HLN;I CH.,NO

| p{]”“'%H NNH,

%EH NH.,

412+

41104405408207408400410411412413 >

-c: H. N

N,Q%

ES® [eV]

552

951+
550+
549+
548+
547+

5461

i

545!
|'__

UNI

e e e ' il 5
§ =7.66+0.05 eV e
O(1s)
+8(CO
N, O
$CO,
PI,FCH
CH,COOH
Fle ’EJF‘F
Al(L, )
o %P
i Ll ot TN {[}E}H
CH,NO #* *obel
&(TH,),SiH),0
FAL),
36 537 538 539 54{] 541 542 543 544

.-";-;\:] [EV]

FREIBURG



S} Molecular gas-phase XPS - energy consideration
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\’ Molecular gas-phase XPS spectra
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‘\’ Application: structure determination in clusters
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=> XPS structure sensitive



) XPS spectra in solids
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XPS spectra in solids
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) X-ray absorption
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=> XPS and XAS require the same empirical shift



) Application: LiS batteries
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‘\§ Near edge x-ray fine structure experiments at PTB
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‘;} Application: S-strand lengths in Li-battery material
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N Conclusions

* GGA gives excellent agreement for gas phase XPS spectra
* Correction through semi-empirical shift to reveal absolute
energy scale (solids require special care)

* XPS spectra reveal structural information of clusters

* The same shift appears in XAS spectra as in XPS
* NEXAFS spectra determine the sulfur strand length in

novel battery materials
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