
SGM Group  

Scanning Gate Microscopy  
on low-dimensional nanostructures 

Stefan Heun 
 
NEST, Istituto Nanoscienze-CNR and 
Scuola Normale Superiore, Pisa, Italy 



NEST Pisa 



Research themes @ NEST Pisa 

NanoPhysics 

1. Quantum transport and phase coherent 

effects in superconductors 

2. Physics of low-dimensional semiconductor 

systems 

3. Graphene (Flagship) 

  

Advanced Photonics 

1. Intersubband polaritonics 

2. Silicon-Germanium optoelectronics 

3. THz photonics 

4. OptoElectronics Materials: from 

nanoscale to bulk single crystals 

NanoBioScience 

1. Visualizing brain function and structure in 

the living mouse 

2. Lab-on-a-chip technologies 

3. Nanoscale and single-molecule 

spectroscopy and imaging of soft matter 

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.  
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Scanning Gate Microscopy  

¸ AFM with conductive tip 

¸ SGM performed in 

constant height mode 

(10-50 nm above 

surface), no strain 

¸ Tip at negatively bias 

(local gate - locally 

depletes the 2DEG), no 

current flows 

M. A. Topinka et al.:  

Science 289 (2000) 2323. 



Coherent branched flow of 

electrons  

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

DG: 0.00e2/h -0.25e2/h 



Branched flow of electrons  

¸ No magnetic field (B = 0) 

¸ QPC conductance G = 6 e2/h (3rd plateau) 

¸ Tip voltage Vtip = -5 V, height htip = 10 nm 

N. Paradiso et al., Physica E 42 (2010) 1038. 



Tip -induced backscattering  

N. Paradiso et al., Physica E 42 (2010) 1038. 



Tip -induced backscattering  

N. Paradiso et al., Physica E 42 (2010) 1038. 



SGM Group  

Branched flow and interference fringes 
 

400nm 100nm 

Fringe periodicity: lF/2=20 nm 

Å QPC conductance G = 6 e2/h (3rd plateau) 
Å Tip voltage Vtip = -5 V, height htip = 10 nm 

N. Paradiso et al., Physica E 42 (2010) 1038. 



source-drain current 
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The SGM @NEST lab in Pisa 

Å AFM non-optical detection scheme (tuning fork) 

Å With vibration and noise isolation system 

Å 3He insert (cold finger base temp.: 300 mK) 

Å 9 T cryomagnet 

Tip at negative bias (moveable 
gate locally depletes the 2DEG) 

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

 

Setup: 



thermometer 

xyz scanner 

x,y coarse positioners 
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Tuning fork and sample holder 

Tip �t sample geometry 

z coarse posit. 

tuning fork 

conductive tip glued on the TF 

top 

top 

bottom 

bottom 


