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Research themes @ NEST Pisa

National Enterprise for nanoScience and nanoTechnology

NEST is an interdisciplinary research and training centre where physicists,
chemists and biologists investigate scientific issues at the nanoscale.

Quantumtransport and phase coherent 1.
effects in superconductors

Physic®f low-dimensional semiconductor 2.
systems 3.
GraphengFlagship

Intersubbandpolaritonics
SiliconGermaniunmoptoelectronics
THzphotonics
OptoElectronicdMaterials: from
nanoscale to bulk singleystals

NanoBioScience

Visualizingprain function and structure in
the living mouse
Labon-a-chiptechnologies
Nanoscaleand singlemolecule
spectroscopy and imaging of sofiatter
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A Basics of Scanning Gate Microscopy (SGM)
A 0.7 Anomaly in Quantunfoint Contacts
A Ongoing Activities
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Scanning Gate Microscopy

AFM with conductive tip

SGM performed Iin
constant height mode
(10-50 nm above
surface), no strain

Tip at negatively bias
(local gate - locally
depletes the 2DEG), no
current flows

AFM cantilever

M. A. Topinka et al.:

Science 289 (2000) 2323. /
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Coherent branched flow of

electrons

0G: 0.00e?/h = -0.25e?/h j

M. A. Topinka et al., Nature 410 (2001) 183.



Branched flow of electrons

AG =0e?%h

-0.45 e?/h

No magnetic field (B = 0)
QPC conductance G = 6 e2/h (3" plateau)

Tip voltage V;, =-5V, height h,, = 10 nm

tip — tip /
<

N. Paradiso et al., Physica E 42 (2010) 1038.
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Tip -iInduced backscattering
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N. Paradiso et al., Physica E 42 (2010) 1038.
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Tip -iInduced backscattering
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N. Paradiso et al., Physica E 42 (2010) 1038.




Branchedflow and interference fringes
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A QPC conductance G = 8te(3 plateau)
A Tip voltage ), =-5 V, height f, = 10 nm Fringe periodicityl /2=20 nm

N. Paradiscet al., Physica E 42 (2010) 103¢

’ ]
National Enterprise for nanoScience and nancTechnology
—SGM __ ka




The SGM @NEST lab in Pisa

Setup:
A AFM nonoptical detection scheme (tuning fork)
A With vibration and noise isolation system
A 3He insert (cold finger baseemp.: 300 mK)
A 9 T cryomagnet

Tip at negative bias (moveable
SGM performed in gatelocally depletes the 2DEG

constant height mode
(10-50 nm above
surface), no strai

attocube

explore your nanoworld




. Tuningfork and sample holder

bottom

tuning fork

Z coarse posit. S

conductive tip glued on the T|F
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