Follow us @

Scanning Tunneling Microscopy (STM)

Looking at atoms using quantum tunneling
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Scanning tunneling microscopy (STM)
STM topography of square lattice
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Sample

1 nm

1 atom!

Single-atom magnet

Single-atom electron spin resonance (ESR)

the spin configuration of Ho atoms
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Spin configuration of
a two-bit atomic Ho array

ESR signal

.
y\/

Fe (sensor)

1 nm

Frequency (GHz)

Fabian D. Natterer et al., Nature 543, 226228 (2017)

Looking into the electronic states

Fast Quasiparticle interference mapping

Parallel spectroscopy:

Using one Fe atom as a sensor to detect
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Measurement time: 40 minutes instead of 12 days

Jens Oppliger and Fabian D. Natterer, Phys. Rev. Research 2, 023117 (2020); Berk Zengin et al., Phys. Rev. Research 3, L042025 (2021); Jens Oppliger et al., MethodsX 9,101784 (2022)

Luminescence

Emitting light in the tunneling junction

Au nanoparticles in water

Dry Au nanoparticles

tip

Au
nanoparticle

Light-emission

50 nm

Taken with optical microscope Cinja Milller (2022)
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Molecule manipulation

Moving a single molecule

Removing one molecule at a time

Spin-polarized STM

Co islands deposited in-situ on Cu,Au(111)

nickelocene
functionalized tip,
spin-polarized
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Spin-polarized nanoislands

Ales Canhlik et al., arXiv:2208.05760 (2022)
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Danyang Liu (2021)
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Picking up
a Coisland

Quasiparticle interference of molecular thin film on Ag(111)
Real space image at 739mV
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Superconductor lattice vortex imaging in NbSe,
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Sacrificial Magnet Concept

Danyang Liu et al., arXiv:2206.02529 (2022)

Instrumentation development
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Scattering momentum space

Danyang Liu (2021)

Danyang Liu et al., arXiv:2206.02529 (2022)

Strain cell for in-situ uniaxial strain measurements

From concept

Contact block

To reality

Sample space

Piezo
stacks

Alexander Steppke and Danyang Liu (2022)



