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ABSTRACT

The chemical specificity of x-ray photoelectron spectroscopy (XPS) for the analysis of surfaces is well established. However,
overlapping peaks and complex peak shapes can hinder routine analysis of spectra. Studies involving controlled changes
to samples to systematically change photoelectron spectra can reveal invaluable information on peak shapes and hidden
spectral features. This insight note is presented to educate users in embracing and utilising changes in spectra to facilitate

spectral analysis.

1 | Introduction

In multiuser facilities, such as that run by the authors, the level
of experience of its users with x-ray photoelectron spectros-
copy (XPS) varies significantly. Consequently, understanding,
yet alone interpretation, of photoelectron spectra can be diffi-
cultand has been highlighted widely in the literature [1]. Whilst
training of the next generation of XPS specialists is required,
the demand on the staff of a multiuser facility is significant.

The importance of understanding any XPS data from analysis
of the whole data set, including survey spectra, should not be
overlooked, especially as this can readily show the presence of
contaminants or the formation of a particular species (e.g., sur-
face carbonates). Complementary to what should be standard
protocols for data analysis, to further facilitate understanding,
we believe that training users to appreciate studying controlled

changes in data sets, whilst potentially instrumentally intensive,
can save significant time in data analysis and enhance both the
understanding and experience of users in respect of data analy-
sis, especially in the selection of suitable peak shapes for fitting.
This insight note is aimed at both new and experienced practi-
tioners with a view to enable researchers to look for, understand
and use to their advantage controlled changes in photoelectron
spectra.

2 | Methods for Obtaining Peak Shapes

Obtaining reliable peak shapes for fitting is critical in spectral
interpretation. Whilst the fundamental and theoretical peak
shape for photoemission peaks is Lorentzian, this is usually
convoluted with some Gaussian form, which can generally be
modelled using Voigt or pseudo-Voigt functions [2, 3]. However,
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peak shapes are not always Voigt-like and complexity can be
introduced through asymmetry [4-6], shake-up satellites [7],
plasmons [8, 9] and multiplet splitting [10]. Below, we highlight
methods for obtaining suitable peak shapes for analysis, to-
gether with any correlated satellite structure.

Itis noted at this point that for insulating samples, the need for a
stable charge balance at the surface is essential to avoid spectral
artefacts.

2.1 | Bulk Material and Standards

Collection of spectra from standard reference materials is an
excellent way of obtaining core-level spectra and is especially
useful for metals, which can be etched clean in situ prior to
analysis. Figure 1 shows an example of the use of fitted spec-
tra, derived from bulk metallic and oxide samples to fit the
relatively complex Au(4d)/Pd(3d) spectral region for a AuPd
bimetallic catalyst. As the spectra are collected under identi-
cal system settings, these standard spectra give insights into
peak FWHMs and any extra structure, which should be in-
cluded in any fit.

A potential downside to the collection of standard spectra is the
history of the handling of the sample. Transition metal oxides,
which have previously been opened, may react with the atmo-
sphere forming surface carbonates and hydroxides [11-17]. In
such cases, whilst bulk sensitive techniques such as XRD or
Raman may indicate a high purity material, the surface is ulti-
mately not representative of the bulk chemistry, and any derived
line shape should be treated with some caution. It is recom-
mended that samples are opened and introduced to the spec-
trometer by means of a glove box or appropriate vacuum transfer
vessel [18-20]. In situ heat treatment, to remove adsorbed spe-
cies, may also be useful.

2.2 | Angle-Resolved XPS (ARXPS)

Angular data can be used to extract line shapes, using meth-
ods we will discuss in Section 2.3. Figure 2a shows the angular
data (normal emission (0 ©) up to grazing emission (60°)) for a
partially oxidised Ti-containing alloy, together with two peak
shapes extracted from the data. Whilst Shape 1 is reminiscent
of metallic Ti (BE 2p;,, =454.0€V), Shape 2 has features and en-
ergies consistent with TiO, (BE 2p,,, =458.6€V) but also reveals
at least one state correlated with the TiO,, likely a Ti (II)-oxide
based on the binding energy (BE 2p,,, =455.5€V).

Whilst the presence of TiO, is clear, the presence of a subox-
ide may be overlooked, despite being inferred by the increased
asymmetry of the metallic Ti signal with increasing angle. Key
in this data processing is not only the identification of the sec-
ond oxide but also its positioning relative to the other Ti states,
which can aid curve-fitting and yield a greater understanding of
the surface chemistry.

2.3 | Controlled Oxidation and Reduction
(REDOX)

The changes imparted on photoelectron spectra by, for example,
oxidation, can yield valuable information in the derivation of
peak shapes for detailed chemical state analysis where multiple
oxidation states exist, as already noted for ARXPS data [21].

Controlled oxidation of polycrystalline and single crystal mate-
rials has long been a mainstay in surface science [22]. Oxidation
has been achieved using dioxygen [22, 23] and nitrogen oxides
[21, 24, 25], whilst more atomic-like oxygen sources such as
0, [26-28] and plasmas [29-33] can readily yield thicker oxide
layers. Such oxidation methods are excellent as the user can
generate spectra free of adventitious carbon contamination or
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FIGURE2 | (a)Ti(2p) ARXPS data between 0 (normal emission) and 60° (grazing emission) used to generate Shapes 1 and 2 as shown in (b). The
two shapes have been obtained using PCA and algebraic methods as previously discussed.
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FIGURE 3 | Cu(3p) spectra for oxidation of a Cu,O single crystal, where (a) normalised overlay of selected spectra from the oxidation sequence,
(b) the final oxidised spectrum, (c) and (d) Cu(II) and Cu(I) peak shapes derived from the oxidation sequence and (e) is a reference bulk CuO spec-

trum—note the similarities to (c), with only the background changing.
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FIGURE4 | Ce(3d) core-level spectra of (a) Ce(IV) and Ce(III) PCA enhanced states extracted from spectra acquired during the photoreduction

of Ce0,, and (b) the equivalent bulk reference oxide spectra.

surface hydroxyls; furthermore, they allow the experimental-
ist to follow changes in core and Auger peaks as a function of
oxidation, which can aid chemical state determination, such as
that required for Cu or Zn [23, 34, 35]. Oxidation using O, can
be achieved through the addition of a Hg-vapour lamp to the
load-lock or ancillary chamber of a spectrometer [36]. Oxidation
can also occur through the adsorption of residual chamber gases
for highly reactive metals such as lanthanides [37]. Following
changes can be made through careful spectral subtraction [21]
or using principal component analysis (PCA) and algebraic
methods [38, 39]; an example of this method for the oxidation of
a Cu,O single crystal is given in Figure 3.

Similarly, reduction can be performed using a ‘hydrogen cracker’
to obtain atomic hydrogen [40-42], or a reaction or gas treatment
cell (sometimes referred to as a catalysis cell) generally with, for
safety and gas pumping efficiency, diluted H, feeds [20, 43].

Series of spectra collected from controlled reduction through
x-rays [44, 45] or ions [46, 47] can extract practical line shapes
representative of pure or intermediate chemical states for
metal oxides and polymer or organic materials [48, 49]. As
shown in Figure 4, it is possible to extract representative
Ce(IV) and Ce(III) oxide spectra from the controlled reduction
of CeO, [44]; similar methods have been used to obtain dis-
tinct Mo line shapes [39]. Where reduced (or oxidised) species
may have different levels of conductivity, such as in the case
of molybdenum oxides (MoO, is an insulator, whilst MoO, is
conductive), then mounting such samples, so they are floated

from the spectrometer will aid in a more uniform charge bal-
ance across the surface.

3 | Summary

We have highlighted that performing experiments in such ways
that impart changes in the photoelectron spectra allows a consid-
erable deal of underlying chemistry to be extracted. Such changes
yield spectra suitable for the derivation of line shapes for fitting or
components for PCA and related analysis. We reiterate here that al-
though peak shapes can be derived from manipulation of spectra,
for a rigorous and informed analysis of any data, the whole data set
should be analysed, including survey spectra. Importantly, readers
of this insight note are encouraged to go read the given references
and try the methods outlined therein with their own work.

Acknowledgements

The authors acknowledge the EPSRC who funds the provision of the
EPSRC National Facility for Photoelectron Spectroscopy (‘HarwellXPS’,
EP/Y023587/1, EP/Y023609/1, EP/Y023536/1, EP/Y023552/1 and EP/
Y023544/1).

Data Availability Statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request subject to the authors’
institutes' guidelines.

4

Surface and Interface Analysis, 2025



References

1. G. H. Major, T. G. Avval, B. Moeini, et al., “Assessment of the Fre-
quency and Nature of Erroneous X-Ray Photoelectron Spectroscopy
Analyses in the Scientific Literature,” Journal of Vacuum Science
and Technology A 38, no. 6 (2020): 061204, https://doi.org/10.1116/6.
0000685.

2.J. W. Pinder, G. H. Major, D. R. Baer, et al., “Avoiding Common Er-
rors in X-Ray Photoelectron Spectroscopy Data Collection and Analysis,
and Properly Reporting Instrument Parameters,” Applied Surface Sci-
ence Advances 19 (2024): 100534, https://doi.org/10.1016/j.apsadv.2023.
100534.

3.G. H. Major, T. G. Avval, D. 1. Patel, et al., “A Discussion of Ap-
proaches for Fitting Asymmetric Signals in X-Ray Photoelectron Spec-
troscopy (XPS), Noting the Importance of Voigt-Like Peak Shapes,”
Surface and Interface Analysis 53, no. 8 (2021): 689-707, https://doi.org/
10.1002/sia.6958.

4.D. J. Morgan, “XPS Insights: Asymmetric Peak Shapes in XPS,” Sur-
face and Interface Analysis 55, no. 8 (2023): 567-571, https://doi.org/10.
1002/sia.7215.

5.S. Hiifner, G. K. Wertheim, and J. H. Wernick, “XPS Core Line
Asymmetries in Metals,” Solid State Communications 17, no. 4 (1975):
417-422, https://doi.org/10.1016/0038-1098(75)90468-8.

6.S. Hiifner and G. K. Wertheim, “Core-Line Asymmetries in the X-
Ray-Photoemission Spectra of Metals,” Physical Review B 11, no. 2
(1975): 678-683, https://doi.org/10.1103/PhysRevB.11.678.

7. M. A. Brisk and A. D. Baker, “Shake-Up Satellites in X-Ray Photoelec-
tron Spectroscopy,” Journal of Electron Spectroscopy and Related Phe-
nomena 7, no. 3 (1975): 197-213, https://doi.org/10.1016/0368-2048(75)
80061-2.

8.J. Leiro, E. Minni, and E. Suoninen, “Study of Plasmon Structure in
XPS Spectra of Silver and Gold,” Journal of Physics F: Metal Physics 13,
no. 1 (1983): 215-221, https://doi.org/10.1088/0305-4608/13/1/024.

9. M. Kurth and P. C. J. Graat, “Quantitative Analysis of the Plasmon
Loss Intensities in X-Ray Photoelectron Spectra of Magnesium,” Sur-
face and Interface Analysis 34, no. 1 (2002): 220-224, https://doi.org/10.
1002/sia.1287.

10. M. A. Isaacs, A. Graf, and D. J. Morgan, “XPS Insight Note: Multiplet
Splitting in X-Ray Photoelectron Spectra,” Surface and Interface Analy-
sis 57, no. 4 (2025): 285-290, https://doi.org/10.1002/sia.7383.

11. H. J. Freund and M. W. Roberts, “Surface Chemistry of Carbon Di-
oxide,” Surface Science Reports 25, no. 8 (1996): 225-273, https://doi.org/
10.1016/S0167-5729(96)00007-6.

12. S. Campbell, P. Hollins, E. McCash, and M. W. Roberts, “Reaction of
Carbon Dioxide With the Magnesium(0001) Surface,” Journal of Elec-
tron Spectroscopy and Related Phenomena 39 (1986): 145-153, https://
doi.org/10.1016/0368-2048(86)85042-3.

13. W. N. R. Wan Isahak, Z. A. Che Ramli, M. W. Mohamed Hisham,
and M. A. Yarmo, “The Formation of a Series of Carbonates From Car-
bon Dioxide: Capturing and Utilisation,” Renewable and Sustainable
Energy Reviews 47 (2015): 93-106, https://doi.org/10.1016/j.rser.2015.
03.020.

14. H. Tamura, K. Mita, A. Tanaka, and M. Ito, “Mechanism of Hydrox-
ylation of Metal Oxide Surfaces,” Journal of Colloid and Interface Sci-
ence 243, no. 1 (2001): 202-207, https://doi.org/10.1006/jcis.2001.7864.

15.Y. Xu, K. Ren, and R. Xu, “In Situ Formation of Amorphous Fe-
Based Bimetallic Hydroxides From Metal-Organic Frameworks as Effi-
cient Oxygen Evolution Catalysts,” Chinese Journal of Catalysis 42, no. 8
(2021): 1370-1378, https://doi.org/10.1016/S1872-2067(20)63741-X.

16.J. C. Dupin, D. Gonbeau, P. Vinatier, and A. Levasseur, “System-
atic XPS Studies of Metal Oxides, Hydroxides and Peroxides,” Physical
Chemistry Chemical Physics 2, no. 6 (2000): 1319-1324, https://doi.org/
10.1039/2908800h.

17. A. Larsson, G. D'Acunto, M. Vorobyova, et al., “Thickness and Com-
position of Native Oxides and Near-Surface Regions of Ni Superalloys,”
Journal of Alloys and Compounds 895 (2022): 162657, https://doi.org/10.
1016/j.jallcom.2021.162657.

18. I. Killquist, R. Le Ruyet, H. Liu, et al., “Advances in Studying Inter-
facial Reactions in Rechargeable Batteries by Photoelectron Spectros-
copy,” Journal of Materials Chemistry A 10, no. 37 (2022): 19466-19505,
https://doi.org/10.1039/D2TA03242B.

19.J. D. Schneider, D. B. Agocs, and A. L. Prieto, “Design of a Sample
Transfer Holder to Enable Air-Free X-Ray Photoelectron Spectroscopy,”
Chemistry of Materials 32, no. 19 (2020): 8091-8096, https://doi.org/10.
1021/acs.chemmater.0c01895.

20. M. A. Isaacs, J. Davies-Jones, P. R. Davies, et al., “Advanced XPS
Characterization: XPS-Based Multi-Technique Analyses for Compre-
hensive Understanding of Functional Materials,” Materials Chemistry
Frontiers 5, no. 22 (2021): 7931-7963, https://doi.org/10.1039/D1QMO0
0969A.

21.A. F. Carley, J. C. Roberts, and M. W. Roberts, “Dissociative
Chemisorption and Localized Oxidation States at Titanium Surfaces,”
Surface Science 225, no. 3 (1990): L39-L41, https://doi.org/10.1016/
0039-6028(90)90441-A.

22. A.F. Carley, P. R. Davies, and M. W. Roberts, “Activation of Oxygen
at Metal Surfaces,” Philosophical Transactions of the Royal Society A:
Mathematical, Physical and Engineering Sciences 363, no. 1829 (2005):
829-846, https://doi.org/10.1098/rsta.2004.1544.

23.S. Poulston, P. M. Parlett, P. Sone, and M. Bowker, “Surface Oxida-
tion and Reduction of CuO and Cu,O Studied Using XPS and XAES,”
Surface and Interface Analysis 24, no. 12 (1996): 811-820.

24.E. G. Keim, A. van Silfhout, and L. Wolterbeek, “Adsorption of
Atomic Oxygen on the Si(110)5x1 Surface via Interaction With N,0,”
Journal of Vacuum Science & Technology, A: Vacuum, Surfaces, and
Films 5, no. 4 (1987): 1019-1023, https://doi.org/10.1116/1.574176.

25.R. Sau and J. B. Hudson, “Decomposition of N,O on Ni (110),” Jour-
nal of Vacuum Science and Technology 18, no. 2 (1981): 607-610, https://
doi.org/10.1116/1.570832.

26. N. Saliba, D. H. Parker, and B. E. Koel, “Adsorption of Oxygen on
Au(111) by Exposure to Ozone,” Surface Science 410, no. 2-3 (1998):
270-282, https://doi.org/10.1016/S0039-6028(98)00309-4.

27.N. A. Saliba, Y. L. Tsai, C. Panja, and B. E. Koel, “Oxidation of
Pt(111) by Ozone (O,) Under UHV Conditions,” Surface Science
419, no. 2-3 (1999): 79-88, https://doi.org/10.1016/S0039-6028(98)
00667-0.

28. G. 1. N. Waterhouse, G. A. Bowmaker, and J. B. Metson, “Oxidation
of a Polycrystalline Silver Foil by Reaction With Ozone,” Applied Sur-
face Science 183, no. 3-4 (2001): 191-204, https://doi.org/10.1016/S0169
-4332(01)00561-X.

29. C. R. Stilhano Vilas Boas, J. M. Sturm, and F. Bijkerk, “Oxidation
of Metal Thin Films by Atomic Oxygen: A Low Energy Ion Scattering
Study,” Journal of Applied Physics 126, no. 15 (2019): 155301, https://doi.
0rg/10.1063/1.5115112.

30. S. Kunze, L. C. Tianase, M. J. Prieto, et al., “Plasma-Assisted Oxida-
tion of Cu(100) and Cu(111),” Chemical Science 12, no. 42 (2021): 14241-
14253, https://doi.org/10.1039/D1SC04861A.

31.R. P. H. Chang, “Plasma Oxidation of Semiconductor and Metal
Surfaces,” in Passivity of Metals and Semiconductors (Elsevier, 1983),
437-444, https://doi.org/10.1016/B978-0-444-42252-1.50070-9.

32. M. Bowker, “Plasma-Induced Oxidation of Ag(110),” Surface Science
Letters 155, no. 2-3 (1985): L276-L280, https://doi.org/10.1016/0167-
2584(85)91035-7.

33. P. M. Dietrich and A. Thissen, “In Situ NAP-XPS Study of Plasma-
Enhanced Silver Oxidation and Reduction Reactions,” Surface Science
Spectra 32, no. 1 (2025): 014005, https://doi.org/10.1116/6.0004223.



https://doi.org/10.1116/6.0000685
https://doi.org/10.1116/6.0000685
https://doi.org/10.1016/j.apsadv.2023.100534
https://doi.org/10.1016/j.apsadv.2023.100534
https://doi.org/10.1002/sia.6958
https://doi.org/10.1002/sia.6958
https://doi.org/10.1002/sia.7215
https://doi.org/10.1002/sia.7215
https://doi.org/10.1016/0038-1098(75)90468-8
https://doi.org/10.1103/PhysRevB.11.678
https://doi.org/10.1016/0368-2048(75)80061-2
https://doi.org/10.1016/0368-2048(75)80061-2
https://doi.org/10.1088/0305-4608/13/1/024
https://doi.org/10.1002/sia.1287
https://doi.org/10.1002/sia.1287
https://doi.org/10.1002/sia.7383
https://doi.org/10.1016/S0167-5729(96)00007-6
https://doi.org/10.1016/S0167-5729(96)00007-6
https://doi.org/10.1016/0368-2048(86)85042-3
https://doi.org/10.1016/0368-2048(86)85042-3
https://doi.org/10.1016/j.rser.2015.03.020
https://doi.org/10.1016/j.rser.2015.03.020
https://doi.org/10.1006/jcis.2001.7864
https://doi.org/10.1016/S1872-2067(20)63741-X
https://doi.org/10.1039/a908800h
https://doi.org/10.1039/a908800h
https://doi.org/10.1016/j.jallcom.2021.162657
https://doi.org/10.1016/j.jallcom.2021.162657
https://doi.org/10.1039/D2TA03242B
https://doi.org/10.1021/acs.chemmater.0c01895
https://doi.org/10.1021/acs.chemmater.0c01895
https://doi.org/10.1039/D1QM00969A
https://doi.org/10.1039/D1QM00969A
https://doi.org/10.1016/0039-6028(90)90441-A
https://doi.org/10.1016/0039-6028(90)90441-A
https://doi.org/10.1098/rsta.2004.1544
https://doi.org/10.1116/1.574176
https://doi.org/10.1116/1.570832
https://doi.org/10.1116/1.570832
https://doi.org/10.1016/S0039-6028(98)00309-4
https://doi.org/10.1016/S0039-6028(98)00667-0
https://doi.org/10.1016/S0039-6028(98)00667-0
https://doi.org/10.1016/S0169-4332(01)00561-X
https://doi.org/10.1016/S0169-4332(01)00561-X
https://doi.org/10.1063/1.5115112
https://doi.org/10.1063/1.5115112
https://doi.org/10.1039/D1SC04861A
https://doi.org/10.1016/B978-0-444-42252-1.50070-9
https://doi.org/10.1016/0167-2584(85)91035-7
https://doi.org/10.1016/0167-2584(85)91035-7
https://doi.org/10.1116/6.0004223

34. A. Gloystein and N. Nilius, “High-Pressure Oxidation of Copper on
Au(111)—A Route Toward Bulk-Like Cuprous Oxide Films,” Journal of
Physical Chemistry C 124, no. 52 (2020): 28605-28613, https://doi.org/
10.1021/acs.jpcc.0c09773.

35. M. C. Biesinger, “Advanced Analysis of Copper X-Ray Photoelectron
Spectra,” Surface and Interface Analysis 49, no. 13 (2017): 1325-1334,
https://doi.org/10.1002/sia.6239.

36. A. Krozer and M. Rodahl, “X-Ray Photoemission Spectroscopy
Study of UV/Ozone Oxidation of Au Under Ultrahigh Vacuum Condi-
tions,” Journal of Vacuum Science & Technology, A: Vacuum, Surfaces,
and Films 15, no. 3 (1997): 1704-1709, https://doi.org/10.1116/1.580924.

37.D.J. Morgan, “Core-Level Spectra of Metallic Lanthanides: Dyspro-
sium (Dy),” Surface Science Spectra 30, no. 2 (2023): 024017, https://doi.
org/10.1116/6.0002917.

38. P. Bargiela, V. Fernandez, C. Cardinaud, et al., “Towards a Reliable
Assessment of Charging Effects During Surface Analysis: Accurate
Spectral Shapes of ZrO, and Pd/ZrO, via X-Ray Photoelectron Spectros-
copy,” Applied Surface Science 566 (2021): 150728, https://doi.org/10.
1016/j.apsusc.2021.150728.

39. J. Baltrusaitis, B. Mendoza-Sanchez, V. Fernandez, et al., “Gener-
alized Molybdenum Oxide Surface Chemical State XPS Determination
via Informed Amorphous Sample Model,” Applied Surface Science 326
(2015): 151-161, https://doi.org/10.1016/j.apsusc.2014.11.077.

40. U. Bischler and E. Bertel, “Simple Source of Atomic Hydrogen for
Ultrahigh Vacuum Applications,” Journal of Vacuum Science & Technol-
ogy, A: Vacuum, Surfaces, and Films 11, no. 2 (1993): 458-460, https://
doi.org/10.1116/1.578754.

41. M. Walker, M. S. Tedder, J. D. Palmer, J. J. Mudd, and C. F. McCon-
ville, “Low Temperature Removal of Surface Oxides and Hydrocarbons
From Ge(100) Using Atomic Hydrogen,” Applied Surface Science 379
(2016): 1-7, https://doi.org/10.1016/j.apsusc.2016.02.190.

42. G. R. Bell, N. S. Kaijaks, R. J. Dixon, and C. F. McConville, “Atomic
Hydrogen Cleaning of Polar III-V Semiconductor Surfaces,” Sur-
face Science 401, no. 2 (1998): 125-137, https://doi.org/10.1016/S0039
-6028(97)00914-X.

43. B. Wolfsjéger, J. Duchoslav, P. Kiirnsteiner, et al., “Hydrogen Load-
ing and Reduction of Iron Oxides on Steel Studied by XPS With an
In Situ Cell,” Applied Surface Science 689 (2025): 162241, https://doi.
org/10.1016/j.apsusc.2024.162241.

44.D. J. Morgan, “Photoelectron Spectroscopy of Ceria: Reduction,
Quantification and the Myth of the Vacancy Peak in XPS Analysis,”
Surface and Interface Analysis 55, no. 11 (2023): 845-850, https://doi.
0rg/10.1002/sia.7254.

45.R.L.McLaren, G. R. Owen, and D. J. Morgan, “Analysis Induced Re-
duction of a Polyelectrolyte,” Results in Surfaces and Interfaces 6 (2022):
100032, https://doi.org/10.1016/j.rsurfi.2021.100032.

46. P. Bargiela, V. Fernandez, D. Morgan, M. Richard-Plouet, N. Fairley,
and J. Baltrusaitis, “Surface Chemistry of Ion Beam Modified Native
Titania/Ti Interfaces Examined Using X-Ray Photoelectron Spectros-
copy,” Results in Surfaces and Interfaces 15 (2024): 100231, https://doi.
0rg/10.1016/j.rsurfi.2024.100231.

47. P. Bargiela, V. Fernandez, D. Morgan, N. Fairley, and J. Baltrusaitis,
“Surface Science Insight Note: A Linear Algebraic Approach to Eluci-
date Native Films on Fe,0, Surface,” Surface and Interface Analysis 56,
no. 4 (2024): 189-199, https://doi.org/10.1002/sia.7290.

48.D. J. Morgan, “XPS Insights: Sample Degradation in X-Ray Photo-
electron Spectroscopy,” Surface and Interface Analysis 55, no. 5 (2023):
331-335, https://doi.org/10.1002/sia.7205.

49.D. J. Morgan and S. Uthayasekaran, “Revisiting Degradation in the
XPS Analysis of Polymers,” Surface and Interface Analysis 55 (2022):
556-563, https://doi.org/10.1002/sia.7151.

Surface and Interface Analysis, 2025


https://doi.org/10.1021/acs.jpcc.0c09773
https://doi.org/10.1021/acs.jpcc.0c09773
https://doi.org/10.1002/sia.6239
https://doi.org/10.1116/1.580924
https://doi.org/10.1116/6.0002917
https://doi.org/10.1116/6.0002917
https://doi.org/10.1016/j.apsusc.2021.150728
https://doi.org/10.1016/j.apsusc.2021.150728
https://doi.org/10.1016/j.apsusc.2014.11.077
https://doi.org/10.1116/1.578754
https://doi.org/10.1116/1.578754
https://doi.org/10.1016/j.apsusc.2016.02.190
https://doi.org/10.1016/S0039-6028(97)00914-X
https://doi.org/10.1016/S0039-6028(97)00914-X
https://doi.org/10.1016/j.apsusc.2024.162241
https://doi.org/10.1016/j.apsusc.2024.162241
https://doi.org/10.1002/sia.7254
https://doi.org/10.1002/sia.7254
https://doi.org/10.1016/j.rsurfi.2021.100032
https://doi.org/10.1016/j.rsurfi.2024.100231
https://doi.org/10.1016/j.rsurfi.2024.100231
https://doi.org/10.1002/sia.7290
https://doi.org/10.1002/sia.7205
https://doi.org/10.1002/sia.7151

	XPS Insight Note—Strategies for Obtaining Peak Shapes and Inferring Chemistry
	ABSTRACT
	1   |   Introduction
	2   |   Methods for Obtaining Peak Shapes
	2.1   |   Bulk Material and Standards
	2.2   |   Angle-Resolved XPS (ARXPS)
	2.3   |   Controlled Oxidation and Reduction (REDOX)

	3   |   Summary
	Acknowledgements
	Data Availability Statement
	References


