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Contrast mechanisms in a photoemission image

« Topography

X-ray
— d a
I — IO e Jcos#

A = inhelastic mean free path l
d

Blob of C nanotubes

64 um

ICTP School on Synchrotron Radiation and Applications - Trieste

AAANA

Surface normal
detector

_

Intensity

linescan

detector

Intensity

linescan




e Chemical inhomogeneity

Ni islands on Si Image on Ni
Si substrate
Image on Si

Au patch on Rh(110)
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e Other sources of contrast
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Getting the chemical information out of the artefacts

Artefacts
1. Topography
2. Beam induced effects: ¢ C deposition (residual gases)

e O, reduction
« Charging

3. Background level
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Genera formulas:
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C growth
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Si2p maps

O, reduction
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Multichannel detection
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Topograph
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3drm.aps Ru 3d;, spectra
Ramids Conventional Scanning
Spectroscopy (48 points - 70 sec)

I RARARE RRR R LR LR LR RRRRE
@)
= [ o
C é\ ----- :ESE
C_D © of
(@) = & S
c ® 5 g
" — _c o b:
D | T BE
T X L T L
E O I E:
—_ /-\LL - pal v vv v e vyt v v b r bl
G = 357.0 358.0 359.0 360.0
o3 s
S 8 = Kinetic Energy (eV)
D =3 Inherent Dispersion Energy
(% D::J T Spectroscopy (48 pomts 10 sec)
@__"I """"""""""""
=
S
H L]
@:
=F L]
% E
TF
cr
_-|||||||I|||||||||I|||||||||I|||||
ICTP School on Synchrotron Radiation and Applications - Trieste 357.0 358.0 359.0 360.0

KRINElCc cnergy (evy)



Spectra Imaging
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Rh 3d
map

Conventional Scanning Spectroscopy Inherent Dispersion Energy Spectroscopy
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Spectra analysis

Natural linewidth or core hole lifetime (Lorentzian)

Good for insulators and semiconductors
E, = centroid
I, = FWHM

Instrumental resolution and phonon
broadening (Gaussian)

Es = centroid
I = FWHM

| (EG) = j exp

-4o0

2
Convolution of the Gaussian a0 {_4”}(2)[ E-E,

and the Lorentzian (Voigt)
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Natural linewidth or Gamma(l- ) 00{7[20{ +(l-a) arctan{z[ E 1: E, jﬂ

core hole lifetime L
. .. DS( E) =
Doniach-Sunijic 1-a
( jic) (E-E J+ar?)z
Good for metals )
E, = centroid

I; = FWHM
oL = asymmetry

2
+40 E — E
Lineshape for metals 1(Es)= | exlol—‘”n(z)[ r G) ]X DS(E)dE
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Fitting procedure

Background removal

Background functions:

Tougaard  F(E) = j(E) - A[dEK (E - E)j(E)

F(E)=primary excitation spectrum

J(E)=flux of emitted electrons

K(E,T)=probability for an electron of loosing energy
A=mean free path for inelastic scattering

N .
- _ b.=background of the point i
*Shirl = : !
Shirley bl k '—Zi+1 pJ p=signal of the point |
1= N=highest kinetic energy
k=constant
sLinear
*Cubic
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Linear background: N1s Shirley background: Rh3d
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Ni/Si(111)
2D recostructions

Si2p
spectra
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Rh 3d,, fitting procedure (same experiment)
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