
PEARL = Photo-Emission and Atomic Resolution Laboratory

scientific case

● structural characterization of local bonding geometry
● molecular adsorbates on metal or semiconductor surfaces
● nanostructured surfaces
● surfaces of complex materials
● structural, electronic, and magnetic properties

methods

● X-ray photoelectron diffraction
● angle-scanned (XPD)
● photon energy-scanned (PhD)

● scanning tunneling microscopy (STM) and spectroscopy (STS)
● X-ray absorption spectroscopy (XAS)
● magnetic circular dichroism (XMCD)

PEARL Beamline
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XPS example
surface core level shif

grating
equation

photon energy 60 – 1100, 200 – 2000 eV
ultimate
energy resolution

< 0.1 eV (E < 1000 eV)

polarization linear horizontal
circular +/- (< 70%)

spot size 200 µm x 70 µm (H x V, FWHM)
1000 µm x 1000 µm

photon flux energy resolution
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Hexagonal Boron Nitride on Ni(111) – Photoelectron Diffraction
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Angle-Scanned Photoelectron Diffraction 
(XPD)

θ step 1°
Φ step 15°

2184 angle settings
stereographic projection
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Energy-Scanned Photoelectron Diffraction 
(PhD)
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Metal-Organic Network – Scanning Tunnelling Spectroscopy
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9,10-dicyanoanthracene (DCA) on Cu(111)

10 nm

N
C

-0.4

-0.2

0.0

0.2

E 
- E

F
(e

V)

-0.2 0.0 0.2
k|| (Å-1)

QWS
SSdI

/d
V 

(a
rb

. u
ni

ts
)

-0.5 0.0 0.5
sample voltage (V)

C

B

A

Cu(111)
SS

A1 A2

B1 B2

C1

surface state

λ = shape factor
Ω = area

particle in a box

confinement of surface state: quantum well states

STM topography

α

θ

β

x y

z

ϕψ

hν

k

n

analysis geometry

exp calc


