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Physics in 1D

than in 2D & 3D (Luttinger Liquid Theory)
Electron -> spin/charge separation
Linear dispersion relations: E(k) ~k
Suppression of DOS near Fermi edge



di/dV (relative units)
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Universal scaling behaviour of D(E)
C. Blumenstein et al. Nature Physics 7, 776 (2011)
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W Ge(001) surface
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e(001): symmetric or asymmetric
dimers?
> (2x1) phase: symmetric

appearing

D,

> c(4x2) phase: asymmetric

appearing

10 x 10 nm? STM image



s?oFlip—flopping dimers
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Pt atoms go underground!



—

.1 '_—
L

‘Annealing at 1000,K

Py_ggcgbn *
"'§el_f-la_ g
| anowires

] N

_l'd-

+










Metallic at RT

di/dV (a.u.)

0.10

0.08

0.06

0.04

0.02

0.00

-1.0

Differential Tunnelling Resistance at Room Temperature

T T T T T T T

. v Clean substrate

. + Nano wires

0.0
Tunneling Voltage (V)



“?‘Pt/Ge(OOl): STS at 77 K
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Spatial Mapping of the 1D state
2008 National Physics Exam (VWO)

a. Topography b. Derivative (dI/dV)
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‘?‘ QM particle iIn a box (n=1,2)
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Doubling of the Periodicity at 4 K




Pelerls instability
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Peilerls instability
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__ Density of states at E¢
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“?"STI\/I manipulation @RT




Playing pinball with atoms
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Playing pinball with atoms
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L (t) spectroscopy

v(Hz) =0.55I(n4)-3.7x107*
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Tunneling current (nA)
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Flipping mode




‘ f model with
{didAdd

ISON O

Compari
esults ¢

Time (s)

(wu) Juaiyo Buysuun

ol
n QT NE ® QTN
o - T T = O o o o
T —)————

T AT

1

(wu) Em._._:o_ ulpuunL

(

wu) Juauno Bujauuny

40 60 80

Time (s)

20

80

©  © < o
o o o (=]




An Atomic Pinball
. Machine







‘?‘Au/Ge(OOl) vs Pt/Ge(001)

Pt/Ge(001) Au/Ge(001) clean Ge(001)



Dynamics
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Ge(001)

Ir nanowires on

Iridium
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Iridium nanowire
----- Germanium
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‘?‘T—dependence conductance
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