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Spectroscopic Techniques
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Scanning tunneling spectroscopy (STS)
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Field-emission microscopy (FEM)
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1955, Erwin Miiller
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Field ion microscope (FIM)
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Ultrahigh resolution field-emission electron microscopy

Mikhailovskij PRB 2009

see also Comment and Answer




Velocity map imaging spectrometer (VMI)
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Stodolna PRL 2013
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Scanning electron microscope (SEM)
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Thermal desorption spectroscopy (TDS) or
Temperature programmed desorption (TPD)
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Mass spectrometry
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Quadrupole mass analyzer
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Quadrupole mass spectrometer (QMS)
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Rutherford backscattering spectrometry (RBS)
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Secondary-ion mass spectrometry (SIMS)
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- — The scientific branch of the Helmholtz-Zentrum Dresden-Rossendorf is
DR comprised of eight institutes as well as two departments:
Research Technology and Information Services and Computing

Dresden High Magnetic HLD
Field Laboratory )

This laboratory focuses on
modern materials research in high
magnetic fields. In particular,
electronic properties of metallic,
semiconducting, superconducting, and magnetic materials
are investigated. This way the High Magnetic Field
Laboratory serves as a research facility for both in-house
and user projects.

Director: Prof. Joachim Wosnitza I B c ) E I_ B E .

More »

Institute of Radiation

_ Institute of lon Beam )
= Physics

* Physics and Materials

- Research Basic research in accelerator,

This institute conducts materials nuclear, hadron and laser physics

N T8 research for future applications, e, Mo is this institute's top-priority. The

g. in information technology and for energy conversion. Instltute of Radiation Physics is also engaged in new

To this end use is made of the various possibilities ways of producing radiation and particle beams, and new
offered by the lon Beam Center (IBC) for synthesis, detectors and measurement techniques for application to
modification, and analysis of thin films and cancer research, nuclear safety and advanced materials.

nanostructures. Directors: Prof. Thomas E. Cowan, Prof. Ulrich

Directors: Prof. Manfred Helm, Prof. Jurgen Fassbender Schramm

More » More »



IBC. Institute of lon Beam Physics and Materials Research




IBC. Institute of lon Beam Physics and Materials Research




IBC. Institute of lon Beam Physics and Materials Research
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ELBE. Institute of Radiation Physics




ELBE. Institute of Radiation Physics

ELBE (Electron Linac for beams with high Brilliance and low Emittance)

IM Radiation
bg% Undulator u27 U100

Wavelength [jam] 4-22 18 - 250

on beam >

Average 0.1-40 || 0.1-40
output power [\W]

electr

Pulse energy [HJ] 0.01-3 | 0.01-3
beamdump
Electron beam Undulators

Kinetic energy [MeV] 12 - 34 Undulator u27 U100
Bunch charge [pC] 77 Undulator period [mm] 27.3 100
Bunch repetition rate [MHz] 13 Number of periods 234 38
Average beam current [mA] 1 Undulator parameter 03-0.7 05-2.7
Long. beam emittance [keV*ps] 50
Transverse beam emittance 13

[mm*mrad]
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Reflection High Energy Electron Diffraction (RHEED)

3D view
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Ewald sphere
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Jurgen Klein, Epitaktische Heterostrukturen aus dotierten Manganaten,

PhD Thesis, University of Cologne (2001)

http://www.wmi.badw.de/methods/leed rheed.htm



Reflection High Energy Electron Diffraction (RHEED)
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Jurgen Klein, Epitaktische Heterostrukturen aus dotierten Manganaten,

PhD Thesis, University of Cologne (2001)
http://www.wmi.badw.de/methods/leed_rheed.htm
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Reflection High Energy Electron Diffraction (RHEED)
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Electrons in
momentum-energy space




Photoelectron spectroscopy —
Electronic band structure ?

Bi,Se, 5ds ;> and 5d3
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Photoelectron spectroscopy —
Electronic band structure ?

Bi,Se,
5(15/2 and 5d3/2
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Bi,Se,







Kinetic energy (eV)

ARPES: Angle Resolved Photoemission Spectroscopy
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Electronic structure
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Electronic structure

EnekTpoHHa 30HHa cTpyKTypa: (k)

EnekTpoHHa cTpyKTypa: A(m,k)
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Electronic structure

Electronic Electronic excitation Probability to find electron
structure - spectrum with momentum k
and energy o
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Structure of electronic spectrum
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Electronic spectrum of quasi-2D crystals
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Electronic spectrum in
momentum-energy 3D space

TiSe, - «excitonic insulator»
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Fermi surface (energy distribution) map

TiSe, Ey
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ARPES: Angle Resolved Photoelectron Spectroscopy
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