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An comparison between commonly

used peak background
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Why peak fitting is essential tool for
XPS data analysis?

CPS

C1s

x 10° .

_ -Backgrounds to spectra containing
20] . : .
| Name  Pos. FWHM LSh  Area %%irea Sl both doublet pairs coupled with a
13_' 288.02 096 SGL(14) 39897 133 Cig 1 . . .

CH23 28612 085 SGL(14) 37207 124 variety of chemical shifts represent

15_' CHIZ 28558 095 SGL(14) 32720.7 124 .

] ca21 28500 095 SGL(10) 185193 618 the greatest challenge to modeling
”'_ XPS spectra.
12]

3 i 2 -
' CH,(CH,);CH,—C—NH;
10, +CH,(CH;),CH, T > . - All the peaks modeled in Figure 1

- O are due to chemical shifts.

5 Electrons ejected from s-subshells
generally appear as chemically
shifted primary peaks.

I LIL L I L L L I LI I 1 I
298 296 294 292 290 288 286 284
Binding Energy (eV)

Figure 1: C 1s region measured from a nylon sample.



Linear Background ()
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Figure 2: Example of a linear background type applied to
a Ti 2p doublet pair.

- C 1s peaks can be approximated by
a linear background type:

(E,-E) (E-E,)

O =hiE TE) e k)

Where:
E,and E, are two distinct energies
and I, and |, are two intensity values



Shirley Background (S)

-The Shirley algorithm uses information

x 10 about the spectrum to construct a
. background sensitive to changed in
10_ the data.
8 -The essential feature of the Shirley
algorithm is the iterative determination
E 6 of a background using the areas markec
_ Al and A2 to compute the background
n intensity S(E) at energy E:
. o
2. S(E)=1, +«x A2(E)
S(E)) i (AI(E)+ A2(E))
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Figure 3: A Shirley background computed from a Ti 2p
spectrum.



Some problems encountered during
shirley background usage

% 10°

Name Pos. Area  At% Ti 2p 32
Tilpl2 461.46 60219 334
104  Tizpar 45526 119877 66.6
-A common problem with using a

8- Shirley background over such an

Ti2p 12 extended range is that the algorithm
produces a background curve that

cuts through the data.
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Figure 4: Metallic Ti modeled using two regions each defining a Shirley background
(upper curve). The lower background curve is the Shirley background computed using
the combined peaks. The At% column is computed using an RSF of unity for both peaks
in the doublet pair, hence the 1:2 ratio in peak areas p1 and p2.



Blending Shirley and Linear
Backgrounds (OS)

% 10°

100 Name Pos. FWHM  L.Sh Area %oArea

464.66 2.06 SGL(50) 51373 33l
Tizpl/2 46016 1.07 GL(30)T(1) 4202 0.3
TiO22p3/2 45895 1.08 SGL(50) 102439 65.9
8] Tizp32 45400 087 GLEOT(L) 8378 0.7
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Figure 5: Chemically shifted Ti 2p doublet pairs.

-Use of a pure linear or a pure Shirley
background over the same interval would
require the intensity ratio to be violated
and as such represents a less wrong
solution used when peak fitting the data.

The background for OS is calculated from
a blend of a Shirley and linear
backgrounds:

OS(E:2.8)=S(E-38)1- 1)+ L(E)A



Tougaard Background (t)
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Figure 6: Universal Cross Section Tougaard background.

-Tougaard was designed as a practical
background for general use and as such
is almost certainly as incorrect as the
Shirley and linear background types.

-The background is computed from the
measured spectrum S(E) using the
integral:

T(E)= J'F{E’ —E)S(E")dE'.
E



Flexible Background Shapes based on
Cubic Spline Polynomials
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Figure 7: An E Tougaard background showing remarkable similarity to a Shirley

background shape. The background shape is achieved by adopting a very broad
Gaussian loss structure.



Thank you ©



