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Real-space visualization of scattering phase dislocations in a magnetic
semiconductor

[- Quasiparticle interference scattering. Spin orbit scattering. ]

* Our microscopes and ongoing work

 Scanning Tunneling Spectroscopy of the magnetic semiconductor EuCd,As,
https://arxiv.org/abs/2609.13398
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Tunneling

The tunneling current: Chen
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Quasiparticle interference scattering of 2D surface states

Real space conductance map  Fourier transform
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Universal signatures of Fermi arcs in quasiparticle interference on the surface of Weyl semimetals
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Quasiparticle interference scattering in semimetals

PHYSICAL REVIEW B 112, 165401 (2025)

Electronic band structure from quasiparticle interference and Landau quantization in WTe,
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Quasiparticle interference in presence of Spin Orbit Coupling

PHYSICAL REVIEW B 95, 115307 (2017)
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Wavefunction spectroscopy: Phase dislocations occur on complex fields

Macroscopic Cooper pair wavefunction ¥(r) =y, (r)e"
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Charge density wave, macroscopic phase complex
field from charge modulation
Dislocations
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Surface charge density wave in UTe2



Weyl cones and Fermi arcs

Surface topological states connect Weyl points
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Observation of Fermi-Arc Spin Texture in TaAs
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Pseudospin in graphene

Measuring the Berry phase of graphene from
wavefront dislocations in Friedel oscillations

pelier & V. T. Renard &
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Experimental observation of the quantum Hall effect
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Geometric phase analysis
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Quasiparticle interference in presence of Spin Orbit Coupling

PHYSICAL REVIEW B 95, 115307 (2017)
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Spin-orbit scattering visualized in quasiparticle interference
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Visualize phase dislocations with geometric phase analysis?

Experiment Calculations
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Real-space visualization of scattering phase dislocations in a magnetic
semiconductor

 Quasiparticle interference scattering. Spin orbit scattering.

[- Our microscopes and ongoing work ]

 Scanning Tunneling Spectroscopy of the magnetic semiconductor EuCd,As,



Self-built microscopes at UAM in nearly self-built 3He-*He dilution refrigerators
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Sample preparation
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Quasiparticle interference: in the Weyl semimetal PtBi,

PHYSICAL REVIEW LETTERS 137, 086001 (2026)
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Real-space visualization of scattering phase dislocations in a magnetic
semiconductor

 Quasiparticle interference scattering. Spin orbit scattering.

* Our microscopes and ongoing work

[- Scanning Tunneling Spectroscopy of the magnetic semiconductor EuCd,As, J
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EuCd,As,: An “ideal Weyl semimetal”?
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EuCd,As,: A semiconductor ...
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Eu interstitials on EuCd,As,: localized states at impurities
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localized states at impurities

Eu interstitials on EuCd,As,
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Eu interstitials on EuCd,As,: Potential landscape
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Eu interstitials on EuCd,As,: Potential landscape

Disordered potential
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Geometric phase analysis
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Eu interstitials on EuCd,As,: Geometric phase analysis

21T

P, (1) = A(r)cos(Q + ¢(1))



Geometric phase analysis: variations in the intensity do NOT create phase dislocations

Po, (1) = A(r)cos(Qy + ¢(1))

No dislocations in the reconstruction or atomic arrangements (energy dependence)
No Spinor in the bandstructure (Dirac, Weyl, SOC)

Strong oscillations of the density

Strong one-dimensional modulation



Scattering phase dislocations induced by SOC
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Scattering phase dislocations induced by SOC
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Scattering phase dislocations induced by SOC
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Scattering phase dislocations induced by SOC
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Scattering phase dislocations induced by SOC
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Scattering phase dislocations induced by SOC
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Real-space visualization of scattering phase dislocations in a magnetic
semiconductor

 Discriminate between skew scattering and Berry phase

 Quantify SOC
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