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The happy marriage btwn IlI-V NWs & ionic liquids
e control of hysteresis

 FET operation demonstrated
* lonic liquid gate versus BG: no match!
* Onset of charge induced phase transition
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> Dynamically controlled o-n junctions
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The happy marriage btwn IlI-V NWs & ionic liquids
e control of hysteresis

* FET operation demonstrated

* lonic liquid gate versus BG: no match!

* Onset of charge induced phase transition

* Gate-electrode geometry optimization

» Suspended NW thermoelectrics

* Charge induced phase transition in 2D and 1D
 Ambipolar transport

* Dynamically controlled p-n junctions
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e control of hysteresis

* FET operation demonstrated

* lonic liquid gate versus BG: no match!

* Onset of charge induced phase transition

* Gate-electrode geometry optimization

> Suspencded NW thermoelectrics
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v electron mean free path < d < phonon mean free path
3N /

o is basically the same as in the bulk material

* In NWs low dimensionality allows to reduce k thanks to the increased
phonon-boundary scattering

* NWs can be “easily” further nanostructured in their length, in order to exploit
other quantum effects useful in TE field, such as confinement, phonon scattering
in superlattices, field effect etc.

Nanowires are ideal nanostructures to explore the effects
___ low-dimensionality on thermoelectric behavior
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i(t)= 1 sin (wt)

= | Lockin Amplifier/
spectrum analyser

Viu= Vo

sin(3w-g)

3w

valid for high aspbect ratio conductors
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*
The fit of the experimental curve using:

4|§’RR'L
030 ~ 7 2
K A

where L =conductor lenght
A = conductor section area

provides the value of k

L. Lu, et al., Rev. Sci. Instrum., 72, 2996 (2001)
J. Kimling, et al., Rev. Sci. Instrum. 82, 074903 (2011)
G. Pennelli, et al., J. Appl. Phys. 115, 084507 (2014)
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The whole protocol for measuring thermal conductivity in suspended NW devices is tested, works fine
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» Materials: self-assembled NW heterostructures

» Technology: field effect controlled NW-based devices
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» Materials: self-assembled NW heterostructures
» Technology: field effect controlled NW-based devices

» Experiments: electrical & thermal transport, luminescence
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» Materials: self-assembled NW heterostructures
» Technology: field effect controlled NW-based devices
» Experiments: electrical & thermal transport, luminescence

» Targets: fucntional devices: (Q)ICTs, energy harvesting
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» Materials:

self-assembled NW heterostructures

» Technology: field effect controlled NW-based devices

» Experiments: electrical & thermal transport, luminescence

» Targets:

*

l.
Il.
Il.
V.

fucntional devices: (Q)ICTs, energy harvesting

Implementation:

hemogeneous nanowires
InAs/InP axial heterostructures
InAs/InP/GaSb radial heterostructures

Hybrid metal/semiconductor axial heterostrictures
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» Materials: self-assembled NW heterostructures
» Technology: field effect controlled NW-based devices
» Experiments: electrical & thermal transport, luminescence

» Targets: fucntional devices: (Q)ICTs, energy harvesting

< Implementation:

» . homogeneous nanowires «

Il. InAs/InP axial heterostructures
lll. InAs/InP/GaSb radial heterostructures

IV. Hybrid metal/semiconductor axial heterostrictures
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Radial heterostructures: core-shell NWs
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» Tunable Esaki effect - .
» Thermoelectrics in coupled 1D systems § InAs .
» 1D-1D Coulomb drag |

S.Pezzini, ... and F.Rossella, in preparation
M.Rocci, F.Rossella* et al., Nano Lett. 16, 7950 (2016) @
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Axial heterostructures
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Axial heterostructures
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Sharp interface InP barriers few nm thick Metal/semiconductor
between 2 semiconductors inside an InAs NW junctions

» Tunneling processes in 0D and 1D (NW-QDs)
» Shottcky barriers = light emission, optoelectronics

J. David, F. Rossella* et al, Nano Lett. 17, 2336 (2017)
F. Rossella* et al, Nano Lett. 16, 5521 (2016)
F. Rossella et al, Nat. Nanotech. 9, 997 (2014); F. Rossella et al, J. Phys. D: Appl. Phys. 47 394015 (2014)
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Homostructures: graded n-type doping
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» Semiconductor - gate-tunable nano-plasmonics
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