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otoemission Spectroscopy

Angle-resolved

photoemission spectroscopy (ARPES)

El{ = hv :}3 - EB -
work function  binding energy
/2 . Photons

sin 6, 9
—— Band dispersion (E k)

Fermi surface (Eg k)

Ky (A1)=0.512 {(hv-D-Ep)}

Photoelectron

$ Fermiology

Solid state properties

- Electron transport
- Phase transition

- Magnetism

- Formation energy

Electron Spectrometer

7



Example: Quantum size effect
15ML-Ag(111) metal film on Si(111)
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VG-Scienta ARTOF 10k
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Delay-Line-Detector

Uttra High Vacum ¢ Air

o —%U
VUV ~ R X#R H 150 IR AR s

Delay line

Measuring frequency: 80 ~100 MHz

Time resolution: 10 ~ 12.5 ns

l‘ VG SCIENTA
a gammadata company

Property

Energy Resolving Power
Energy Resolution

Kinetic Energy Range
Maxamum Angular Acceptance
Angular Modes
Transmission/Imaging Mode
Angular Resolution

ELECTRON SPECTROMETER

ARTOF |10k

Specification

= 10,000 (theoretical 16,000)
150 peV *
[}.ZI - 1000 eV
+18°

+7°, £15°

Yes

0.08" *
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The graph shows calculated trajectories for 2 eV electrons with lens
voltages optimized for a 0.1 eV energy window around 2 eV and with
angular window 5% The separation between trajectory pencils is 2°
and the source diameter was 0.4 mm.

This plot shows how the measured time of flight and electron position
on the detector is converted to energy and angular information. The
energy contours are marked in red while the polar angle contours
are in blue.
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Square wave of the round-trip
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Synchronized square wave of the round-trip

No photoemission measurements at the bunch train
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Wavelength
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Ti:S laser
BLO/LASER

hv > 250 eV: ﬁyﬁd‘:%a@%/\w
(At ~ 50 ps, AE=10 meV-range)
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Pulse Width
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(At ~ 50 fs, AE=10 meV-range)
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Quasi-Fermi surface mapping
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Topical Review Article

in the Fermi Surfaces Special Issue
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