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Laboratory Works 1 5 credits 132h

Multidisciplinary project 6 credits 51h

Condensed Matter Physics I 5 credits 62h

Instrumentation 5 credits 75h

Electronic and signal processing 5 credits

Improve your management abilities 4 credits 45h
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Laboratory Works 1

 ECTS
5 credits  Component

INSTITUT 
NATIONAL 
DES SCIENCES 
APPLIQUEES 
TOULOUSE


Number of 
hours
132h

Presentation

Description

Programme (detailed contents):

Lab works (8h or 16h sessions depending on the topic):

-Properties of electrical conduction of matter (Hall and magne-
tophonon effects), optical properties of matter (photo and 
electroluminescence, optical absorption) magnetic properties 
of matter (paramagnetic electronic resonance Kerr effect), 
Fourier optic, structural characterization of matter (Scanning 
and transmission electronic microscopy, X'ray analysis by 
EDS), Diffusion in solids, non-destructive control (Eddy current, 
Ultrasonic sound, Infrared thermography, X radiography).

The laboratory works emphasize the student autonomy and 
self-learning.

Lecture (2h):

training on « search technics for scientific documentation”.

Documents provided to the students :

Booklet for each of the proposed experimental set-ups.

Objectives

The aim of this course is to provide the students with 
experimental knowledge related to fundamental concepts of 
solid states physics and to structural analysis. Laboratory 
works are based on various experiments and techniques 
currently used in academic labs and companies. Laboratory 
works are related to (i) the structural characterisation of 
materials and devices (ii) the characterisation of the electronic, 
optical and magnetic properties of condensed matter.

At the end of this course, the student will be able to define and 
develop a multi-physical measurement chain to characterize 
the structural, electronic, optical and magnetic properties of 
matter and devices at the micro and nano-scale. He will be 
able to exploit a set of experimental data and able to assess 
their relevance. For this, he will have understood and be able to 
explain the different concepts of solid state physic and devices.
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Useful info

Contacts

Education manager
BENOIT VIALLET
 +33.(0)954423327
 bviallet@insa-toulouse.fr

Place

 Toulouse
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Multidisciplinary project

 ECTS
6 credits  Component

INSTITUT 
NATIONAL 
DES SCIENCES 
APPLIQUEES 
TOULOUSE


Number of 
hours
51h

Presentation

Description

The typical project consists on the conception, development 
and the realisation and the test of a complete instrumentation 
set-up, including the sensor and it environment, the data 
acquisition system and the signal conditioning. Projects 
are directly proposed by local companies like Continental, 
Thalesalineaspace, Astrium, Freescale, laboratoire Fabre…. and 
academic laboratories in the field of physics, astrophysics, 
chemistry, biology, mechanics….

Lectures and tutorials related to the management projects are 
also provide to the student.

Objectives

The student will have to build up a multidisciplinary projects 
concentrating on a complete chain of measurement systems 
(signal capture, amplification, signal acquisition and treatment).

The student will have to :

- Acquire autonomy through the resolution of a complete 
technical problem

- Be able to mobilize its expertise to establish the technical 
specification requirements and to solve a given problem

- Implement the project management techniques (regularity ...)

- communicate and interact in an engineering context

Pre-requisites

General physics, Analog and digital electronics, instrumentation 
(computer controlled data acquisition), C language, Labview...

Useful info

Place

 Toulouse
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Condensed Matter Physics I

 ECTS
5 credits  Component

INSTITUT 
NATIONAL 
DES SCIENCES 
APPLIQUEES 
TOULOUSE


Number of 
hours
62h

Presentation

Description

Programme (detailed contents):

Angular momenta (orbitals, spin) and their addition. Stationary 
perturbation theory (non-degenerate and degenerate case) and 
applications. Time dependent perturbation theory (two-states 
systems, absorption, stimulated and spontaneous emission, 
selection rules). Identical particles (Pauli’s principle, multi-
electron atom, periodic table).

Electric conductivity: Drude and Sommmerfeld Model. Basic 
Crystallography. Band structure theory. Band structure and 
resulting properties of graphene & carbon nanotubes. Transport 
properties, effective carrier mass, and carrier statistics.

Organisation:

The student will be given supports for lectures, tutorials 
and labwork. The lectures focus on the new concepts, their 
illustration and the demonstrations of some mathematical 
expressions related to the physical phenomena. The tutorials, 
with the help of computational calculations, directly relate to 
the lectures through practical examples extracted from modern 
nano/micro-technology.

Main difficulties for students:

The main difficulties for students relate only to the use of 
the mathematical tools used in matrix-based calculations. 
However, thanks to the use of Maxima, a symbolic calculation 
software, the student is capable to overcome these difficulties.

Objectives

  At the end of this module, the student will have understood 
and be able to explain several concepts of quantum mechanics 
and electronic structure of solids, associated to band structure 
engineering in modern devices.

He should be able to apply the following concepts: the quantized 
angular moments and their addition, stationary perturbation 
theory and time dependent perturbation theory, and to treat 
the identical particles system’s, to solve simple examples such 
as radiative recombination, multiple electrons atom, two-level 
systems and magnetism model. The student will be able to 
calculate energy spectra from model-hamiltonians and discuss 
their interpretation.

The student should be capable to relate the working principle 
of diodes to the specific electronic structure of the material 
used. For example, the student will be able to present and 
interpret the band structure of semiconductors, its relationship 
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with the Brillouin Zone concepts, effective mass, electron-hole 
formalism, and deduce the physical properties.

Pre-requisites

Nanophysics I and II (S5 I3AIPH20, S6 I3AIPH30)

Quantum physics  (S6 I3MAPH30)

Solid State Physics (S6 I3MAPH10, I3MAPH50)

Mathematical tools: complex number, vector field, differential 
and matrix calculus.

Useful info

Place

 Toulouse
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Instrumentation

 ECTS
5 credits  Component

INSTITUT 
NATIONAL 
DES SCIENCES 
APPLIQUEES 
TOULOUSE


Number of 
hours
75h

In brief
 Teaching language(s): Français, Anglais

Presentation

Description

Differents points which will be taken : Various types of 
transfers for laboratory data; synchronous, asynchronous, in 
open loop, closed loop; analog input / outputs, compromise 
   speed   / resolution / price. Series and parallel numerical 
input/output. Standardized instrumentation buses and norms: 
RS232C, IEEE 488. 1 and 488. 2, SPCI messages. Programming 
of input/ouputs, programmed mode. High level languages of 
instrumentation, Labwindows-CVI, Labview.

Objectives

The general objectives are

1) To acquire knowledge in the field of the measurement and 
data acquisition using computers.

2) To determine the important parameters of a measurement 
chain.  

Skills to be acquired : 1) Choose the equipment, method and 
language adapted to solve a measurement problem. 2) Develop 
software under Labview and Labwindows-CVI environment 3) 
Communicate with a data acquisition card or an instrument 
using RS-232 and GPIB buses. 4) Understand and use the main 
parameters during the use of data acquisition cards.

Pre-requisites

Knowledge of C language required.

Useful info

Place

 Toulouse
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Electronic and signal processing

 ECTS
5 credits

Presentation

Description

Programme (detailed contents):

Electronic: Systematic limitations in operational and 
instrumental amplifiers ' External noise and internal noise in 
amplifier circuits

Signal processing :

Frequency analysis of the signal by discrete Fourier transform , 
signals correlation. Design and implementation of digital filter. 
Acquisition and generation of analog signals (DAQ card - ADC / 
DAC )

Objectives

At the end of this module , student will be able to:

Electronic : - make the choice of analog components 
associated with a sensor in the first stage of an acquisition 
chain from the manufacturer's specifications (data sheet ) ,.

-          determine the sources of generated noise from electronic 
components and external to the circuit.

-          evaluate those noises and reduce their effects.

Signal processing :

Develop Labview programs for analog signal treatment.

Pre-requisites

LabVIEW Basic

Electronic basics

Useful info

Contacts

Education manager
PASCAL GERARD
 gerard@insa-toulouse.fr

9 / 10 Non-contractual information.



Improve your management abilities

 ECTS
4 credits  Component

INSTITUT 
NATIONAL 
DES SCIENCES 
APPLIQUEES 
TOULOUSE


Number of 
hours
45h

Presentation

Objectives

At the end of this module, the student will have understood and 
be able to explain :

* The basic rules of business law

* The objectives, principles and means of marketing

* The principles and procedures of financial diagnosis and / or 
investment

The student will be able to :

Apply principles and rules of management and law in 
simple situations. Take into account the parameters of the 
management (customer needs, cost effectiveness and legal 
compliance).

Useful info

Contacts

Education manager
LUCIE LECLERT
 +33.(0)562266003
 leclert@insa-toulouse.fr

Place

 Toulouse
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