Superconductors and wide-bandgap semiconductors

Thesis activities at the Solid State Physics Research group

Solid State Physics

NVERSITA DG

Introduction
Under the guidance of Prof Claudie Manfredetti, the Selid State Phy group of
the University of Torine, Physics Departr t,started its in the earl 0

in the field of amorphous (a-Si:H) and crystalline CdTe) semic

ials, mainly fur the fabrication

lization radial

irse of these three decades, the group has gradually extendzd its field
-structured materials and d and to the
development of new experimental t the characterization and
of advanced materials and/c
pis working on the f

emicorductor  materials  and  bal functional
hara stion by means of MeV Ion Be

The physies of diamond: characterization ective modification
st the nano/micro scale; applications in bio-sensing and quantum
pii

Production and characterisation of high and medium critical
temperature superconducting material

Nanostructured material

Physics applied to cultural heritage

Upcoming Events

From 30 march 2020

lines, and to
ced s entific actiities caus
state physics gro

To update the group on pr
depression induced by the
health emergency, the sol

ress i he possible
by the

srganizes a series of brief

from researchers
o quantum techne

min), given by the
spanning fr

from biesensing, to cultural heritage.
eminars will bz given in Enalish and addressed to a nc
thesis, graduate and undergraduate students are w
quia are cte gh the Webe

1p members
n material scie

institu

pecidlist audience;

endar of the

sm are availahle in the table

DEPARTMENT

University of Tarino
Physics Department

Natural Sciences School

NIS Interdepartmental Centre
Solid State Physics Laboratory
UniTa Phanebook

Room Booking

Latest publications

L. Guidorzi, A, Re, F. Picallo, P. Aprd, F.
Fanting

A. Lo Giudice
Multi-cechnique study of He+ mi

diation =ifects on natural qua stals
tained in arch, agical pottery
Nuclear Instruments and Methods in
Fhysics Rescarch B 479: 143-143

(2020)

F. Picolle
ced real-time recordings of neuro
+d patch pipettes, diamo

al
nd

voltage-sensitive dyes", European Journal
of Physiology (2020)

5. Ditalia Techernil, 1. Ferneris

P, oli A

biocompatible techniaue for maanetic field
sensing at (sub)cellular scale using Nitrogen-
Vacancy cenzers’, EP] Quantum
Technology 7, 12 (2020)

http://www.solid.unito.it




Topic: Supervisor: Marco Truccato Available from: To be negotiated

X-ray nanopatterning of oxide | Turnlng an electrical insulator into a conductor
£ Gold electrodes

materials for novel electronics

Approaches:
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Topic: Supervisor: Marco Truccato Available from: To be negotiated

Effects of focussed X-ray beam on high-Tc

Inducing underdoping in Bi-2212via X-ray irradiation
superconductors

s it possible to reproduce synchrotron effects on the lab scale ?
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Topic:
MgB, as a novel antimicrobial
material

Approaches:

Material synthesis and characterization,
reactive liquid infiltration, antibiofilm
activity, X-ray diffraction, Rietveld
refinement, medical applications

In collaboration with:
Chemistry Department
Romania National Institute for Physics of Materials
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Available from: to be negotiated

Topic: Supervisor: Jacopo Forneris
Novel classes of diamond quantum emitters ' ‘\ fc ‘(},J :
/) V/JJN 5.5
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Approaches:
Experimental activity

Optically-active defects: single-photon emission
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Exploration of photoluminescence properties of ion implanted diamond

Limited number of defects known

Confocal microscopy apparatus: set-up (room temp., 4K) and operation
Single-photon emission assessment by interferometry

Thermal processing of diamond plates

Study of activation processes (thermal, laser annealing)
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Si, SiC: IR confocal microscope, from Feb 2021
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Topic: Supervisor: Jacopo Forneris Available from: to be negotiated
Electrical stimulation of diamond quantum emitters

Approaches:
Experimental activity

Optically-active defects: single-photon emission
Exploration of electroluminescence properties of ion implanted diamond

Single-photon confocal microscopy
Sample processing in cleanroom environment

Lithography techniques for electrodes fabrication
- ion implantation . Agisurface contacts p— — _

- deep ion beam lithography il Inter-electrodes gap /
- focused ion beam (FIB) / /

- photolith h

photolithography .

Graphitic electrodes

FIB milled
access holes

Characterization of electrical structures

In collaboration with:
Istituto Nazionale di Fisica Nucleare (INFN)
Istituto Nazionale di Ricerca Metrologica (INRiM)

Part of a project:
EU SIQUST research project

EMPIR H -5

The EMPIR initiative is co-funded by the European Union's Horizon 2020
research and innovation programme and the EMPIR Participating States
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Topic: diamond,  biosening, Supervisor: Federico Picollo Available from: to be negotiated
nanoparticle, surface properties, drug federico.picollo@unito.it
delivery, radiobiology

Approaches:

lon beam lithography, sensors
and set-up development,
amperometry, IR spectroscopy,
material processing (thermal
treatment), experiment with
cells, X-ray irradiation, Raman
and photoluminescence

spectroscopy

Multifunctional nanodiamond Multi electrodes cellular
for drug-delivery bionsensor



Topics: Supervisors: please contact Available from: to be negotiated

* Physical Metrology Paolo Olivero with specific research group
« Nanosciences and Materials
« Metrology for Life Quality https://www.inrim.it/ http://www.solid.unito.it/
a: e
Approaches: laser =
iInterferometry, mass =

spectrometry, magneto-
fluxometry, micro- and nano-
fabrication, materials modelling
based on finite-elements and
machine-learning methods, etc.
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Thesis activities at the National Institute of Metrologic Research (INRiM) DI RICERCA METROLOGICA




