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Positron Trapping in Vacancies

Mono-vacancy in Cu Ideal Cu lattice
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What we Measure

AngularCorrelationof Annihilation Doppler-BroadeningSpectroscopy, DBS
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Positron Beantacilityat NEPOMUC
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Positron Beam Experiments
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PlasticDeformation in Aland Al Alloys

Macroscopic

—
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PlasticDeformation in Aland Al Alloys

Aim: 2D defectmapping+ visualizatiorof locals in asymmetricallyshapedsamples
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Irradiation InducedDefects
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Simulationof fissionfragmentsinduceddefects

Zrtirradiated Zircaloy 3MeV, 2.5 103 Zrt/cm?
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Element Information

Coincidentdetection of annihiliation g8
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Buried Layers Al/ SHAI
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Variation of At at Interface in Al/M/AI

Embeddedayersin Al Similarresult for Aulayers
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Vacancies iPerovskiteOxide Thin Films

Pulsed laser deposited (PLD)
homoepitaxial SrTiO,

Aim:

Determination of vacancy types for
different process parameter
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Results SrTiQ Thin Films
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The Positron at the Surface

Potential (Hartree)

y (r)2e+ - PS ;
A S .
A. Weiss et al., 1992

Surface potential
A Positrontrapping

A Annihilation attopmostlayer

Positron AnnihilationinducedAES

+ PAES Auger electron
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Positron Annihilation InducedAES
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H currents

m setup.

B beamenergy

m e background
m information depth:
m Augeryield:

ChristophHugenschmidt

Emissionof AugerElectrons

EAES

le. > HA

simple

~keV

high

severalat. layers

7

PAES

uger
Y

7
le. <PA
elaborate
~10 eV
ah
topmost at. layer
++

18



Pd& CuPd

Applicationof Pdmembranes But:
m heterogeneougatalysis W segregatiorat surface& grainboundaries
W Hstorage predictedby theory
m H purification m calculatedsegregatiorenergy
m CuPdA better Hpermeation Eeg(CUPQ ~ 60meV
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CuPd SurfaceSelectivity
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(Sub)ML Cuon Pd

Auger fraction
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Cu layer thickness d [ML]
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Cuon Pa Evolutionof the Surface

Stability of Culayer?
A Few ML of Cu oRd

A TimedependentPAES
Results %
m time constant1.4h ?—‘f
>>surf. diffusion iz“
m bulk (self) diffusion@RT
>1 nm/h
m segregationof Cu Pd!
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ACAR

AngularCorrelationof Annihilation Radiation

2D-ACARspectrometerat TUM

(A) Anger Sample Stage Anger
Clamera Camera

Ceeh et al. Rev. Sci. Instrum. 84, 043905 (2013
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ACAR

AngularCorrelationof Annihilation Radiation

2D-ACARspectrometerat TUM

Anger
Camera

(4) Anger Sample Stage
Camera

i

Ceeh et al. Rev. Sci. Instrum. 84, 043905 (2013

Application of ACAR

m Determinationof electronicstructure
A Anisotropyof Fermi Surface

W Speciatonditionsnot required
A T >>0no Bield, no UHV

m b+ source A spinpolarizedACAR

e+ eam A surface thin layers 2Del. systems(planned
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Principleof ACAR

1) Measure2D-projection of TPMD(Two-PhotonMomentum
Distribution) of anoriented singlecrystal
A 2D-ACARspectrum

N(8,0)= N(p,.p,) = [p?(P)dp.) ®R(p,. p,)

2) 3D-reconstructionof Fermi surface (FS)
from several 2Eprojections

p, [mrad]

J A. Weber et all.Phys. Conf.
Ser. 443(20113012092
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4) Magnetic ACARMeasureTPMDwith B-field
parallel/antip. to P(e+):

N R (1+P)N! (1% P)N/
I L T
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Motivation

Nickel
m MagneticFCC metal
m Oneunpaired 3delectron

m "simpl€e’ test case for
theory and experiment

http://www.phys.ufl.edu

Theory - A f

m 6eVsatellite peak ariseghen E /‘ /A kL

correlationsare included (DMFT) . A< r_==..

m Effectof correlation change the Eﬂ/

shapeof the Fermisurface — | = DMFT t
= | = LDA

12°10 8 6 4 2 0 2 4

J Kolorenc, et alarxiv:1202.6595v1 energy (eV)
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Resultson Nickel

Rawspectrum Difference 1D-Cuts

m Integrationdirection along<100>:4-fold symmetry
Results(Preliminary Publicationin preparation H.Ceehet al.)
A LCWifolding: transformation from pspace tok-space

m Magnetic differencespectrum exhibits the same symmetry

ChristophHugenschmidt 27




