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straightforward, so that profile information from small parts of the sample 
are simple to generate. 

AS-TuP11  Developing a Methodology for XPS Profiling of Biofilms 
and Biological Materials, R.G. White, Thermo Fisher Scientific, UK, D.Y. 
Petrovykh, International Iberian Nanotechnology Laboratory, Portugal, A.C. 
Areias, C. Sousa, G.P. Mendes, University of Minho, Portugal 
Films of cells on solid substrates are encountered in a variety of biological 
and biomedical environments, including cells in biofilms that spontaneously 
colonize medical devices and multilayers of cells filtered from suspensions 
for analysis. Understanding the chemical properties of cells in such films is 
important for providing clues about the behavior of the cells or about the 
effects of treatments that had been applied to the cells. 

X-ray Photoelectron Spectroscopy (XPS), with its combination of chemical 
selectivity and surface specificity, is an ideal technique for analysing these 
biofilms and multilayers, but it needs to be combined with profiling to more 
fully characterise the samples. It is well known that profiling with 
traditionally used argon monomers results in a high degree of chemical 
modification for most organic materials. Recent studies have shown, 
however, that argon cluster beams may be used for depth profiling of 
organic materials while preserving the chemical information.  

This poster will present data from cluster profiling studies of biofilms and 
biomaterials. The methodology required for optimum profiling of these 
samples will be discussed, including an evaluation of XPS data acquisition 
protocols, as well as sputtering conditions. 

AS-TuP12  XPS and Auger Analysis of Single and Multi-Layer 
Graphene Films: What is Graphene and What is Not?, H.M. Meyer III, 
I. Vlassiouk, Oak Ridge National Laboratory, A.V. Sumant, Argonne 
National Laboratory 
Graphene has received unprecedented attention since 2010 when the Nobel 
Prize was awarded to Geim and Novoselov for “groundbreaking 
experiments regarding the two-dimensional material graphene.” Many 
graphene-related publications use the C 1s spectrum to demonstrate the 
existence or formation of graphene, but unique photoemission spectral 
signatures are difficult due to the inherent thinness of single or even multi-
layer graphene. The difficulty is due to the surface sensitivity of XPS and 
Auger spectra and the analysis of spectra that include graphene, substrate-
related carbon and possible adsorbed carbonaceous material on the 
graphene. This poster explores various XPS and Auger spectral features 
from studies of graphene grown by the CVD method on Cu (near-single 
layer) and Ni (multi-layer). In one study, graphene grown on Cu was heated 
in air to determine if the graphene provided any protection to the underlying 
Cu substrate. The results indicated not only oxidation (i.e. corrosion) 
protection, but that there was a time and heat dependence of the protection. 
To aid in the understanding of graphene vs. substrate contributions to the C 
1s XPS spectrum, additional studies were performed on CVD-grown 
diamond substrates. Diamond substrates (very low oxygen and pure sp3-
type carbon) offer an interesting contrast to most substrates that have 
inherent O and C contributions to the O 1s and C1s spectra. Unique XPS 
and Auger related features of graphene will be highlighted in this poster. 

AS-TuP13  XPS Sputter Depth Profiling of Organic Thin Films Using 
an Ar Cluster Ion Source, A.J. Roberts, S.J. Hutton, C.J. Blomfield, W. 
Boxford, Kratos Analytical Ltd., UK 
A new 20 keV Ar cluster ion source has been used to successfully sputter 
profile through a range of organic thin films and multilayers. Samples were 
analysed using XPS between sputter cycles to allow the chemical 
composition of the sample to be probed as a function of depth into the 
material. Use of massive Ar cluster ions (1000 to 2000 Ar atoms per ion) 
promote the retention of sample chemistry throughout the depth profile.In 
this study we report the performance of the Ar cluster ion source on a range 
of organic thin films, from fields as diverse as organic PV materials, 
OLED’s, cross-linked plasma polymers and multilayers. Analysis 
conditions were optimised to maximise retention of chemical functionalities 
and minimise ion induced interlayer broadening. 

AS-TuP14  Quantitative XPS Depth Profiling of Mobile Ions in Soda-
Lime-Silica Glasses using a Polyatomic Ion Source, C.J. Blomfield, S.J. 
Hutton, W. Boxford, Kratos Analytical Ltd., UK 
Soda-lime-silica glass is widely used not only for architectural and 
automotive applications but increasingly in electrical devices as display 
panels and in photovoltaic applications. The role of mobile ions such as 
alkali or alkaline-earth ions in these glasses can affect the quality in 
architectural glass but can have a large impact on electrical device 
performance. It is important to know the concentration of these mobile ions 
in the glass surface region and deeper into the glass substrate to understand 
the leaching process.  

Alkali migration has been a noted artefact of sputtering with monatomic Ar 
ion beams and the use of polyatomic ion beams more commonly applied to 
organic materials has been shown to yield some benefits in reduced 
migration without incorporation of C into the glass matrix.  

In this investigation we compare the results with monatomic Ar ion 
sputtering and polyatomic (Coronene) for a number of soda-lime-silica 
glass samples.  

AS-TuP15  XPS Assessment of the Thickness of Fe Oxide Layers using 
Standard and Active Shirley Background, M. Bravo-Sanchez, 
CINVESTAV-Unidad Queretaro, Mexico, F. Espinosa-Magaña, CIMAV 
Unidad-Chihuahua, Mexico, A. Herrera-Gomez, UAM-Azcapotzalco and 
CINVESTAV-Queretaro, Mexico 
The thickness of metal oxide nanolayers can be assessed through X-Ray 
Photoelectron Spectroscopy (XPS) measurements. This is done by 
comparing the signal from oxide and metallic XPS peaks. The correct 
assessment of the oxide layer thickness depends on how accurate the peak 
areas are quantified through peak fitting. Since the oxide and metallic peaks 
overlaps in XPS spectra, the calculation of their areas could be tricky. This 
is specially the case for iron since the Fe 2p peak, which is the iron peak 
most employed in XPS experiments, is largely asymmetric. In this work, we 
show that the assessment of the peak areas can carry errors as large as 120% 
if the traditional Shirley background is employed. The problem is solved by 
the use of the “active” background removal method, in which the 
background intensity is optimized during the peak-fitting process. This 
method is described in detail, as well as its software implementation. The 
results are supported with High Resolution Transmission Electron 
Microscopy micrographs. 

AS-TuP16  Active Fitting for Optimized Shirley Background 
Determination, J. Muñoz-Flores, UAM-Xochimilco, Mexico, A. Herrera-
Gomez, UAM-Azcapotzalco and CINVESTAV-Queretaro, Mexico 
To subtract the Shirley background to X-Ray Photoelectron Spectroscopy 
data it is necessary to choose two points, one at each side of the main 
features of the spectrum. It is common that these points are set close to the 
peaks to avoid other features present in the spectrum or simply because the 
data was not acquired with a wide enough energy range. The latter is a 
common error since it is difficult to discriminate by eye where the 
contribution of the peaks becomes negligible and the signal is completely 
due to the background. This is particularly true for peaks with large kurtosis 
(i.e., large Lorentzian widths) and even more for asymmetric peaks. In the 
traditional Shirley method, the background is forced to pass through the set 
points, not allowing any contribution of the peaks to the total signal at those 
points. As a consequence, the area of the peaks is usually underestimated. In 
this work we describe the error in the quantification of the peak areas as a 
function of the energy range and peak width when the traditional Shirley 
method is applied. This type of error can be avoided if the intensity of the 
Shirley background is optimized during the peak-fitting procedure, without 
the restriction of the background passing through the set points. This 
“active” method is described in detail, as well as its software 
implementation. By the use of simulated data, it is shown that the active 
method assesses the peak areas very precisely even when the data is 
obtained with a too-short energy range. 

AS-TuP18  Atom Probe Tomography Analysis of Grain Boundaries in 
CdTe, V.S. Smentkowski, General Electric Global Research Center, D.J. 
Larson, D.A. Reinhard, T.J. Prosa, Cameca Instruments Inc., D. Olson, 
Cambridge University, UK, D. Lawrence, P.H. Clifton, R.M. Ulfig, T.F. 
Kelly, Cameca Instruments Inc. 
Photovoltaic materials convert photons to electrical energy (e.g., solar cells) 
or convert electrical energy into light (e.g. light emitting diodes). Films 
based on the II-VI compound CdTe are currently regarded as one of the 
leading type II materials for development of cost-effective solar cells as the 
CdTe band gap is near ideal for photovoltaic conversion efficiency [1]. 
While theoretical efficiency values approach 30% [2], commercial and 
laboratory tests of CdS/CdTe heterojunctions range from ~10% to ~17%, 
respectively [3,4]. The presence of grain boundaries in these structures 
likely plays an important role in the observed efficiency. In the current work 
we investigate, for the first time, the applicability of atom probe 
tomography (APT) to characterize grain boundaries within the CdTe layer 
of a solar device. APT data were collected on a Cameca LEAPTM 4000X 
HR operated at a base temperature of 40K with a laser energy of 3pJ, a 
repetition rate of 100kHz and an ion detection rate of 1%. Specimens for 
APT were prepared by standard focused-ion-beam milling methods [5] from 
a CdTe layer within a solar cell. Laser-pulsed APT spectra from CdTe-
based alloys are quite complex [6,7]. There are two reasons for this: 1) Cd 
and Te each have eight isotopes and 2) Cd and Te field evaporate in a 
multitude of complex molecular ions species. The following ions were 
detected in mass spectra: Cd+, Te+, CdTe++, Cd2

++, and Te2
++, Cd2Te++ and 


