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Chapter 1
Introduction

Welcome to the University of Pavia Department(s) of Physics Graduate Program.
The purpose of this handbook ! is to provide you with a summary of the important
information you will need as you make your way through the graduate curriculum,
carry out your research and complete your thesis. The faculty and the Coordinator of
Graduate Studies (CGS) encourage you to feel free to communicate frequently and
freely with them, and to collaborate with your fellow students in learning the vast
amount of material that you need to acquire in reaching the forefront of research.
This handbook provides also an unofficial summary of some of the administrative
requirements you will have to fulfill. If you encounter any errors or have any ques-
tions, please do not hesitate to contact the CGS. For more detailed administrative
information please refer to the Graduate School Offices of the University of Pavia:
(Via Ferrata, 1 - Pavia, opening hours: 9.30-12.00 from Monday to Friday- Fax:
0382 985996)

e Graduate Schools
Claudia Morini
Tel. 0382 985972,
E-mail: claudia.morini @unipv.it
e Certifications
Maria Grazia Ronfani
Tel. 0382 985937
E-mail: mariagrazia.ronfani @unipv.it
e Internazionalization - Certifications
Virginie Gallati
Tel. 0382 985983
E-mail: virginie.gallati @unipv.it

! In order to be of help to the graduate student entering our internationalization program, the
structure of this handbook is modeled on similar handbooks adopted by various graduate schools
in the States, e.g. The University of Texas, Yale University, The University of California, Berkeley.
The adaptation is not always straightforward due to the many differences between our graduate
school system and the graduate program in the States.



2 1 Introduction

1.1 Graduate Student Representative

Each three years, the graduate students elect a representative, who is a non-voting
member of the Graduate School Committee. Responsibilities include: attending
grad student events or otherwise being available to listen to fellow student con-
cerns, attending meetings of the Graduate Committee, and bringing concerns to the
attention of the Committee. Current representative:

Aurora Tamborini, room: R14 ph: 987...
e-mail: aurora.tamborini @pv.infn.it

Simone Luca Portalupi, room: 314 ph: 987693
e-mail: simoneluca.portalupi @unipv.it



Chapter 2

Who’s Who in the Physics Department(s) and in
the local INFN Section

Chairmen:

e Dept. Nuclear and Theoretical Physics: Michele Livan
michele.livan @pv.infn.it

e Physics Dept. A. Volta: Lucio C. Andreani
lucio.andreani @unipv.it

e National Institute of Nuclear Physics, Pavia Section: Alberto Rotondi
alberto.rotondi @pv.infn.it

Coordinator of Graduate Studies:

e Mauro Carfora
mauro.carfora@pv.infn.it

Administration:

e Maria Grazia Brunelli, Department(s) Manager
mariagrazia.brunelli @unipv.it

e Luciana Vitali, INFN Pavia Section Manager
luciana.vitali @pv.infn.it

Graduate Registrar:

e Anna Rita Mangia
mangia@pv.infn.it
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2 Who’s Who in the Physics Department(s) and in the local INFN Section

2.1 Department of Physics A. Volta

Home page: http://fisicavolta.unipv.it/

Professors:

Lucio Claudio ANDREANI room: 323 ph: 987491 lucio.andreani @unipv.it

Fabio BEVILACQUA room: 365 ph: 987495 fabio.bevilacqua@unipv.it

Marino BORNATICI room 310 ph: 987497 marino.bornatici @unipv.it

Giacomo Mauro D’ ARTANO room: 320 ph: 987484 giacomo.dariano@unipv.it

Giorgio GUIZZETTI room: 318 ph: 987494 giorgio.guizzetti @unipv.it

Giuseppe PASTORI PARRAVICINI room: 329 ph: 987479 giuseppe.pastoriparravicini @unipv.it

Associate Professors:

Giancarlo CAMPAGNOLI room: 312 ph: 987496 giancarlo.campagnoli @unipv.it
Pietro CARRETTA room: 328 ph: 987466 pietro.carretta@unipv.it

Maurizio CORTI room: 328 ph: 987466 maurizio.corti @unipv.it

Anna DE AMBROSIS room: 370 ph: 987690 anna.deambrosisvigna@unipv.it
Lucio FREGONESE ph: 984659 fregonese @unipv.it

Mario GEDDO room: 319 ph: 987503 mario.geddo @unipv.it

Alessandro LASCIALFARI (Univ. of Milano) room: 333 ph: 987499 alessan-
dro.lascialfari @unipv.it

Chiara MACCHIAVELLO room: 324 ph: 987674 chiara.macchiavello@unipv.it
Lorenzo MACCONE room: 356 ph: 987482 lorenzo.maccone @unipv.it

Franco MARABELLI room: 307A ph: 987709 franco.marabelli @unipv.it

Luigi MIHICH room: 327 ph: 987485 luigi.mihich@unipv.it

Silvano ROMANO room: 321 ph: 987487 silvano.romano@unipv.it

Researchers/Adjunct Professors:

Vittorio BELLANI room: 315 ph: 987685 vittorio.bellani @unipv.it

Ugo BESSON room: 363 ph: 987500 ugo.besson @unipv.it

Davide COMORETTO (Univ. of Genova) ph: 987457 davide.comoretto @unipv.it
Lidia FALOMO BERNARDUZZI room: 378 ph: 987461 lidia.falomobernarduzzi @unipv.it
Pietro GALINETTO room: 333 ph: 987904 pietro.galinetto @unipv.it

Matteo GALLI room: 351 ph: 987686 matteo.galli @unipv.it

Dario GERACE room: 304 ph: 987470 dario.gerace @unipv.it

Enrico GIULOTTO room: 315 ph: 987792 enricovirgilio.giulotto @unipv.it
Maddalena PATRINI room: 316 ph: 987498 maddalena.patrini @unipv.it
Massimiliano SACCHI (CNR) ph: 987678 msacchi @unipv.it

Samuele SANNA room: 304 ph: 987470 samuele.sanna@unipv.it

Researchers:

Marco LISCIDINI room: 330 ph: 987680 marco.liscidini @unipv.it

Graduate Students:
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Awni AL-HOURANI XXVI room: 331 ph: 987483 awni.alhourani @unipv.it

Stefano AZZINI XXV room: 314 ph: 987693 / 7457 stefano.azzini @unipv.it

Lorenzo BORDONALI XXV CNISM room: 309B ph: 987791 lorenzo.bordonali @unipv.it
Lucia BOSSONI XX VI CNISM room: 331 ph: 987483 lucia.bossoni @unipv.it

Angelo BOZZOLA XXVIroom: 314 ph: 987693 / 7634 angelo.bozzola@unipyv.it

Malko BRAVI XX VI room: 314 ph: 987693 malko.bravi@unipv.it

Michele DALL’ ARNO XXIV room: 309A ph: 987903 michele.dallarno @unipv.it

Sara FERRETTI XXV room: 314 ph: 987693 sara.ferretti @unipv.it

Sthy Warren FLORES DAORTA XXV room: 330 ph: 987680 sthy.flores @unipv.it

Silvia GIUDICATTI XXIV room: 314 ph: 987693 silvia.giudicatti @unipv.it

Davide GRASSANI XXVIroom: 364 ph: 987458 / 7457 davide.grassani @unipv.it

Piotr Adam KOWALCZEWSKI XXVII room: 354 ph: 987676 piotr.kowalczewski@unipv.it
Fulvia PALESI XXIV room: 331 / Mondino ph: 987483 /380267 fulvia.palesi @unipv.it
Simone Luca PORTALUPI XXIV room: 314 ph: 987693 simoneluca.portalupi @unipv.it
Giacomo PRANDO XXIV CNISM room: 331 ph: 987483 giacomo.prando @unipv.it
Matteo ROSSI XX VI room: 364 ph: 987458 matteo.rossi @unipv.it

Simone STURNIOLO XXV room: 309B ph: 987791 simone.sturniolo@unipv.it
Alessandro TOSINI XXV room: 350 ph: 987675 alessandro.tosini @unipv.it

Marco ZAOPO XXV room: 350 ph: 987675 marco.zaopo@unipv.it

Post-Docs:

Alessandro BISIO room: 350 ph: 987675 alessandro.bisio @unipv.it
Marco BONORA marco.bonora@unipv.it

Stefania D’AGOSTINO room: 330 ph: 987680 stefania.dagostino@unipv.it
Giacomo DACARRO ph: 987457 giacomo.dacarro@unipv.it

Stefano FACCHINI room: 350 ph: 987675 stefano.facchini @unipv.it
Lucia FORNASARI room: 352 ph: 987676 lucia.fornasari @unipv.it
Hiroshi IMAI room: 309A ph: 987903 hiroshi.imai @unipv.it

Roberto LO SAVIO room: 351 ph: 987501 roberto.losavio @unipv.it
Tonia LOSCO room: 351 ph: 987501 tonia.losco@unipv.it

Manuel MARIANI room: 331 ph: 987483 manuel.mariani @unipv.it
Pasquale ONORATO room: 364 ph: 987458 pasquale.onorato @unipv.it
Paolo PERINOTTI room: 350 ph: 987675 paolo.perinotti @unipv.it

Scott ROBERTSON room: 352 ph: 987676 scott.robertson @unipv.it
Francesco ROSSELLA room: 364 ph: 987458 francesco.rossella@unipv.it
Michal SEDLAK room: 309A ph: 987903 michal.sedlak @unipv.it
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2 Who’s Who in the Physics Department(s) and in the local INFN Section

2.2 Department of Nuclear and Theoretical Physics

Home page: http://www2.pv.infn.it/ dfntwww/

Professors:

Mauro CARFORA, room: P 27 ph: 987443 mauro.carfora@pv.infn.it
Claudio CONTA, room: P14b ph: 987352 claudio.conta@pv.infn.it
Michele LIVAN Livan, room: P54 ph: 987688 michele.livan@pv.infn.it
Franco Davide PACATI, room: P52 ph: 987455 franco.pacati @pv.infn.it
Alberto ROTONDI, room: P7 ph: 987423 alberto.rotondi @pv.infn.it

Associate Professors:

Marco FRATERNALLI, room: P12 ph: 987324 marco.fraternali @pv.infn.it

Carlotta GIUSTI, room: P51 ph: 987 454 carlotta.giusti @pv.infn.it

Guido MONTAGNA, room: P31 ph: 987 742 guido.montagna@pv.infn.it

Annalisa MARZUOLLI, (Dept. of Math.), room: P30 ph: 987442 annalisa.marzuoli @pv.infn.it
Andrea OTTOLOENGHYI, room: T2 ph: 987 892 andrea.ottolenghi @pv.infn.it

Adele RIMOLDI, room: P17 ph: 987 433 adele.rimoldi @pv.infn.it

Researchers/Adjunct Professors

Saverio ALTIERI, room: P2 ph: 987635 uff. - 304 lab. saverio.altieri@pv.infn.it
Alessandro BACCHETTA, room: P46 ph: 987449 alessandro.bacchetta@pv.infn.it
Francesca BALLARINI, room: P2 ph: 987949 francesca.ballarini @ pv.infn.it
Gianluigi BOCA, room: P4 ph: 987424 gianluigi.boca@pv.infn.it

Claudio DAPPIAGGI, room: P28 ph: 987440 claudio.dappiaggi @pv.infn.it
Antonio De BARI, room: R15 ph: 987890 debari @unipv.it

Elio GIROLETTI, room: T2 ph: 987905 girolett@unipv.it

Gianluca INTROZZI, room: P14l ph: 987522 gianluca.introzzi @pv.infn.it
Paolo MONTAGNA, room: P5 ph: 987636 paolo.montagna@pv.infn.it

Andrea NEGRI, room: P14g ph: 987234 andrea.negri @pv.infn.it

Barbara PASQUINI, room: P49 ph: 987450 pasquini @pv.infn.it

Daniela REBUZZI, room: P14g ph: 987234 daniela.rebuzzi @pv.infn.it

Cristina RICCARDI, room: P60 ph: 987633 cristina.riccardi @pv.infn.it

Paola TORRE, room: R12 ph: 987419 paola.torre @pv.infn.it

Paolo VITULO, room: lab. ph: 987 841 uff. - 637 lab. paolo.vitulo@pv.infn.it

Contract Professors:

Alessandro BRAGHIERI (INFN), room: P3 ph: 987628 alessandro.braghieri @pv.infn.it
Mario CAMBIAGHI room: P16 ph: 987 414 mario.cambiaghi @pv.infn.it

Franco CAPUZZI, room: P26 ph: 987452 franco.capuzzi @pv.infn.it

Rinaldo DOLFINI, ph: 985 232 rinaldo.dolfini @pv.infn.it

Andrea FONTANA (INFN), room: P12 ph: 987433 andrea.fontana@pv.infn.it

Marco GUAGNELLI (INFN), room: P46 ph: 987449 marco.guagnelli @pv.infn.it
Francesco MIGLIETTA, room: P29 ph: 987441 francesco.miglietta@pv.infn.it
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Oreste NICROSINI (INFN), room: P36 ph: 987681 oreste.nicrosini @pv.infn.it

Paolo PEDRONI (INFN), room: P3 ph: 987635 paolo.pedroni @pv.infn.it

Fulvio PICCININI (INFN), room: P32 ph: 987740 fulvio.piccinini @pv.infn.it

Marco RADICI (INFN), room: P48 ph: 987451 marco.radici @pv.infn.it

Alberto RIMINI, room: P53 ph: 987439 alberto.rimini @pv.infn.it

Franco SALMISTRARO, room: P42 ph: 987446 franco.salmistraro @pv.infn.it
Domenico SCANNICCHIO, room: P14c ph: 987524 domenico.scannicchio @pv.infn.it

Contract Researchers:

Andrea BORIO di Tigliole, room: T2 ph: 987790 andrea.borio @unipv.it
Silva BORTOLUSSI, room: P2 ph: 987635 silva.bortolussi@pv.infn.it

Graduate Students:

BARZE Luca XXV, room: P41 ph: 987576 luca.barze @ gmail.com

BELFIORE Andrea XXIV, room: V1 ph: 987945 andrea.belfiore @ gmail.com
BOLOGNINO Irene XXV, room: P4 ph: 987424 irene.bolognino @pv.infn.it

CAZZOLA Valentina XXIV, room: P41 ph: 987741 valentina.cazzola@pv.infn.it

GABUSI Michele XX VI, room: R14 ph: 987... michele.gabusiOl @ateneopv.it

LIVAN Giacomo XXIV, room: P34 ph: 987741 giacomo.livan@gmail.com

MARINELLI Dimitri XXV, room: ph: P44 987... dimitri.marinelli @ gmail.com

OSORIO MORENO XXV, CNAO Jhonnatan.Moreno @cnao.it

PALUMBO Giandomenico XXV, room: P44 ph: 987... giandomenico.palumbo @ gmail.com
PANZA Fabio XXV, room:... ph: 987... fabio.panza.fjab@alice.it

PIERSIMONI Pierluigi XXV, room:... ph: 987... pierluigi.piersimoni @alice.it

PROTTI Nicoletta XXIV, room: P2 ph: 9877635 protti.nicoletta@tiscali.it

SALVETTI David XXV, room: V1 ph: 987... davidsalvetti @tiscali.it

SARTORI Angelica XXV, room: V1 ph: 987... angy.sartori @hotmail.it

STELLA Sabrina XXIII, room: P2 ph: 987635 sabrina.stella@pv.infn.it

TAMBORINI Aurora XXV, room: R14 ph: 987... aurora.tamborini @pv.infn.it
USLENGHI Massimiliano XXIV, room: P141 ph: 987626 massimiliano.uslenghi @pv.infn.it
VIDOTTO Francesca XXIV, room: P44 ph: 987... vidottof @ gmail.com

ZANI Andrea XXV, room: P16 ph: 987... andrea.zani @pv.infn.it

Post-Docs:

Fabrizio BOFFELLI, room: R12 ph: 987419 fabrizio.boffelli @pv.infn.it
Donata CAPPELLETTI, room: T2 ph: 987644 donata.cappelletti @unipv.it
Silvia FRANCHINO, room: P14a ph: 987324 silvia.franchino @pv.infn.it
Alessandro MENEGOLLI, ph: 987576 alessandro.menegolli @pv.infn.it
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2 Who’s Who in the Physics Department(s) and in the local INFN Section

2.3 INFN Pavia Section

Home page: http://www.pv.infn.it/pages/it/home.php

Directors of Research:

Roberto FERRARI, room: P14i ph: 987631 roberto.ferrari @pv.infn.it
Oreste NICROSINI, room: P36 ph: 987681 oreste.nicrosini @pv.infn.it
Valerio I. VERCESI, room: P14h ph: 987632 valerio.vercesi @pv.infn.it

Senior Researchers:

e Paolo Walter CATTANEO, room: P14d ph: 987578 paolo.cattaneo @pv.infn.it

Claudio S. MONTANARI, room: Sala Sperimentale (via Ferrata) ph:987872-
985239 claudio.montanari @pv.infn.it

Paolo PEDRONI, room: P3 ph: 987635-987591 paolo.pedroni @pv.infn.it
Fulvio PICCININI, room: P32 ph: 987740 fulvio.piccinini @pv.infn.it

Giacomo POLESELLO, room: P14d ph: 987914 giacomo.polesello@pv.infn.it
Marco RADICI, room: P48 ph: 987451 marco.radici @pv.infn.it

Marco RONCADELLLI, room: P39 ph: 987444 marco.roncadelli @pv.infn.it

Researchers:

Alessandro BRAGHIERI, room: P3 ph: 987628 alessandro.braghieri@pv.infn.it
Andrea FONTANA, room: P12 ph: 987991 andrea.fontana@pv.infn.it

Gabriella Gaudio, room: P14a ph: 987324 gabriella.gaudio @pv.infn.it

Marco GUAGNELLI, room: P46 ph: 987449 marco.guagnelli @pv.infn.it
Gianluca RASELLI, room: Sala Sperimentale (via Ferrata) ph:987576-985236
gianluca.raselli@pv.infn.it

Paola SALVINI, room: P4 ph: 987424 paola.salvini @pv.infn.it



2.4 Graduate School Committee

2.4 Graduate School Committee

Members of the Graduate School Committee XXVII cycle

CARFORA Mauro

D’ ARIANO Giacomo Mauro
MARABELLI Franco
OTTOLENGHI Andrea
ROTONDI Alberto
CARRETTA Pietro
GERACE Dario
MACCONE Lorenzo
NICROSINI Oreste
PASQUINI Barbara
PATRINI Maddalena
REBUZZI Daniela Marcella






Chapter 3
Academic Requirements

3.1 Academic Requirements Overview

3.1.1 Course Requirements

4 Term Advanced Courses; 1 National (International) School on a topical research
area of interest; Physics Colloquia; (Attendance on the Colloquia and Courses is
compulsory for all graduate students).

Advanced Courses 4 from the following:

1.Teor Electromagnetic Theory

2.Teor Relativistic Quantum Field Theory

3.Teor Statistical Field Theory

4.Teor Quantum Information Science

5.Teor Selected Topics in Quantum Mechanics

6.Teor Strong Interactions

7.Teor Nuclear Structure

8.Teor Electroweak and QCD Field Theories

9.Teor SPECIAL TOPICS COURSE: Spacetime Structure, Cosmology, and
Quantum Field Theory

10.Teor Econophysics

11.Teor Advanced Theory of Solids

12.Teor SPECIAL TOPICS COURSE: Photonics

13.Teor Open Quantum Systems

14.Teor SPECIAL TOPICS COURSE: Biophysics on Neural Signaling

1.Exp Imaging for Biomedical Applications

2.Exp SPECIAL TOPICS COURSE: Ionizing Radiation and Biological Struc-
tures: Theory and Applications

3.Exp Spectroscopies in Condensed Matter Physics

4.Exp Microscopic and Spectroscopic Characterization of Materials

11



12 3 Academic Requirements

5.Exp Magnetic Resonance Techniques in Solid State Physics
6.Exp Strongly Correlated Systems in Condensed Matter Physics
7.Exp Experimental Particle Physics

8.Exp Experimental Nuclear Physics

9.Exp Radiation and Particle Detection

10.Exp Information and Data Analysis

11.Exp Neutrino Phenomenology and Astroparticle Physics

3.1.2 Special Topics Courses

In the above list there are a number of SPECIAL TOPICS COURSES, these are
courses including an intensive educational program, one to two weeks long, pro-
viding experience in specialized research techniques with lecture and laboratory
courses in topics of current high interest. The 2012 Special Topics Courses are:

e Spacetime Structure, Cosmology, and Quantum Field Theory

Under the terms of a grant from the Cariplo Foundation, three distinguished sci-
entist (T. Buchert, K. Fredhenhagen, R. Littlejohn) will lecture on themes ranging
from Dark energy and Cosmology, (T. Buchert), Quantum Field Theory, (K. Fred-
henhagen), Dynamical systems (R. Littlejohn). Lectures will be colloquium style
and open to a general audience of graduate students.

e Photonics

This is and advanced course on photonics and nanophysics offered every two years.
Typical arguments include: nanophotonic systems and methods, quantum effects
in radiation-matter interaction, non-linear optics. For the year 2011/12 most of the
course is a special topic course offered with the Marie Curie ITN PROPHET work-
shop Theory and modelling in Photonics, (see http://fisicavolta.unipv.it/prophet.htm
). The course will deal with theoretical background and modelling methods in: quan-
tum dot mode-locked laser for communications applications, photovoltaic cells and
photonic structures, mid-infrared lasers for gas sensing, optical coherence tomogra-
phy. The program will include tutorial-like talks, training on communication skills,
students presentations.

e Biophysics on Neural Signaling

The course is offered under the aegis of a collaboration between our graduate school
and the graduate school in physiology and neuroscience. The computational prob-
lems that are solved by networks of neurons, from roughly 100 cells in a small
worm to 100 billion in humans provide a number of challenging problems to physi-
cists. Careful study of the natural context for these tasks leads to new mathemat-
ical formulations and physical modeling of the problems that brains are solving,
and these theoretical approaches in turn suggest new experiments to characterize
neurons and networks. This interplay between theory and experiment is the central
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theme of this course. The course will start from a description of the biomolecular
structure of the neuronal membrane and will provide a biophysical interpretation of
the processes generating electrical activity in neurons and synapses. The target is to
illustrate how neurons generate information codes and how these are processed in
complex neuronal networks. Topics will include: 1) Biophysical phenomena in the
neuronal membrane, 2) Information in spike trains, 3) Principles of signal process-
ing in neuronal networks.

e Jonizing Radiation and Biological Structures: Theory and Applications

This is an advanced course on the interaction between biological structures and
ionizing radiation offered every two years. For the year 20111/12 the course will
be integrated with the special topic course Modeling radiation effects from initial
physical events, (Pavia, May 28-June 8, 2012), dedicated to learning modeling ap-
proaches and techniques in radiation biophysics and radiobiology research, from
basic mechanisms to applications.

3.1.3 Additional Elective Courses

Students are strongly encouraged to attend the elective course
e 16.Teor Soft Skills for Graduate Students

This course does not belong to the course requirements but you are strongly ad-
vised to attend it. Arguments range from writing techniques for filing a proper grant
request, to developing presentation skills for seminars and the like.

3.1.4 Grades

Pavia Graduate School grade format: Honors (H); High Pass (HP), Pass (P); Fail
(F)

e For good academic standing the Graduate School strongly recommends a High
Pass average.

3.1.5 Qualifying Seminars

At the end of the first and second academic year (typically around mid October)
students are requested to make a presentation, in a public forum, of a topical research
argument. See subsection 3.3.5 for details.
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3.2 Typical Time Line for Academic Requirements

Year I:

Choice of Thesis advisor

Written presentation of Thesis Prospectus and plan of studies to Graduate School
Committee

Start dissertation research

2 required advanced courses

National (International) School on a topical research area of interest

Physics Colloquia

Qualifying Seminar (October)

Written Performance Report for monitoring the student’s research progress and
academic performance

Year 2:

Continue dissertation research

2 required advanced courses

Physics Colloquia

Qualifying Seminar (October)

Written Performance Report for monitoring the student’s research progress and
academic performance

Year 3:

e Physics Colloquia

e Continue dissertation research and prepare dissertation draft

e Submission of written dissertation draft

e Reader’s reports due after submission

e Admission to Candidacy, including written Thesis report and relation on the stu-
dent’s research and overall academic performance to Graduate School Commit-
tee (October)
Thesis Defense and oral examination by an external nominated committee
Award of degree

3.3 First and Second Years

This section concerns more detailed information on the various academic require-
ments listed above.
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3.3.1 Choosing an Adviser

Contrary to what happens in many research institutions abroad, where graduate stud-
ies have a time span of 5-6 years, here in Italy the typical time line for graduate stud-
ies is three years (with a possibility of a Petition for an Extension for 6 months or
one year. However, such an extension is not covered by a corresponding extension
of the Ph.D. grant). Thus, it is best thought to start exploring possible dissertation
advisors as soon as possible. An advisor from a department other than Physics can
be chosen in consultation with Coordinator and the Graduate School Committee,
provided the dissertation topic is deemed suitable for a physics PhD. It is up to you
to seek out faculty and talk to them no later than your first term (i.e., by January) to
discuss your interest and possibilities for collaborating. It is also important that you
explore more than one subfield of physics with respect to the particular one you are
fond of. There is indeed the possibility that the field of physics and the adviser you
are interested in will have no opening available at the time you are ready to begin
research.

3.3.2 Preparing a thesis prospectus and plan of studies

Soon after the beginning of the Graduate School Academic Year, (say between mid
December and not later than January 20), each graduate student produces a thesis
prospectus and plan of studies. The prospectus must be submitted to the Graduate
Registrar, Mrs. Anna Rita Mangia, and it must be approved by the Graduate School
Committee.

The Thesis (Research) Prospectus should be viewed as a preliminary statement of
what the student proposes to do in his or her dissertation and not as an unalterable
commitment. The appropriate form and typical content of a prospectus inevitably
vary from field to field. However a prospectus should always contain the following
information:

Student’s name, Adviser’s name, date.

A statement of the topic of the dissertation and an explanation of its importance.
What in general might one expect to learn from the dissertation that it is not
known, understood, or appreciated.

A concise (even schematic) review of what has been done on the topic in the past.
How will the proposed dissertation differ from or expand upon previous work

A basic bibliography appended to this section would be appreciated.

A statement of where most of the work will be carried out: e.g. In the laboratory
of a particular faculty member; In an international laboratory (e.g. CERN); As
part of an international collaboration with a specific part of the research program
carried out abroad.
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This part of the research prospectus should be long enough to include essential infor-
mation for the proposed topics but not overly long. It should be written in a manner
comprehensible to people who are not experts in your particular subfield. Four to
five pages, including figures and bibliography, should be appropriate in most cases.

The plan of studies lists the courses selected by the student-see the following sub-
section for details.

3.3.3 Course requirements and suggested sequencing

To complete a student’s undergraduate training in classical and quantum physics,
students are required to take 4 graduate courses. These latter (see the list in section
3.1) are typically one-term classroom courses (to be held in the spring term), with
exams administered by the lecturer of the course in question. Most graduate courses
will have a lecture or seminar component. The topics of many graduate courses may
vary from term to term, however our system does not permit students to repeat a
course with a change in topic. Moreover, it is foolish to attend courses you have
already covered elsewhere; this does not advance your skills. Two courses must be
completed in the first year of graduate study and the remaining two in the second
year. In both cases the final exams must be registered, with satisfactory grades (High
Pass on average over the first two years is strongly advised in order to get a good
record when admitted to candidacy), not later than October the 15th or you will be
not permitted to register for the next term.

To gain the maximum benefits from the courses our Graduate School offers it is
important that students do not see each course in isolation from the other courses
or research training they are taking. Responsibility lies with each student (and their
adviser) to think about what research they wish to conduct, what methods might
be amenable; their own methodological competency, and therefore which courses
to attend. Ideally this task will be facilitated by integration with discipline-specific
courses in the Physics departments and through reading and discussion. Graduate
Students should take a broad view of the courses and the opportunities they offer.
Their purpose is to give students an awareness of, and experience in using a wide
range of research methods and concepts in Physics. This is not solely to support the
development for a PhD.

3.3.4 Course enrollment procedures

Note that, according to Graduate School rules, a particular course in the list 3.1.1 is
offered if and only if at least 3 students declare an intention to audit it, (this enroll-
ment threshold can be reduced to 2 upon approval of the Graduate School Committe
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and of the lecturer of the course in question). An Audit requires regular attendance
and any other obligations as stated by the course instructor. If these requirements
are not met, the audit will be removed from the students record at the instructors re-
quest. It is the student’s responsibility to collaborate with her/his fellow students in
reaching a rapid decision on course offering. It is up to you to be proactive in seek-
ing out fellow students wishing to audit the particular course you are interested in so
as to reach the offering threshold. For assistance in enrolling in courses, students are
advised to contact their graduate student representative who will prepare the Grad-
uate Audit Form and bring it to the attention of the Graduate School Committee by
the enrollment deadline for the term, (mid December).

3.3.5 Qualifying seminars

The development of seminar presentation skills is regarded as an integral part of the
graduate training program for a Physics PhD at Pavia University. These presenta-
tion skills are essential to student’s future success as a teacher and researcher. Thus,
at the end of the first and second year (October), students are requested to make a
Powerpoint (or similar) presentation, in a public forum, of a topical research argu-
ment. The format of the presentation should be a talk that lasts 30 minutes (25+5
for questions). The goal of this public presentation is primarily for the students to
practice communicating in a public setting, and to receive feedback about how to
improve their presentation abilities. To administer and grade the qualifying seminars
an ad hoc committee will be established by the Coordinator of the Graduate School.
After the public presentation, the coordinator will prepare a brief report of the com-
mittee’s assessment of the student’s presentation, and present this to the student and
Graduate School Committe.

The grading will indicate performance according to the following scheme:

ACHIEVEMENT of a PASSING SCORE on the appropriate subject area:

e Appropriate mastery of Subject Area Knowledge
QUALITY of PRESENTATION according to:

(i) QUALITY of CONTENT:

Was the mastery of the subject adequate?
Was the message clear and accessible?
Was the message appropriate to audience?
Was the amount of material appropriate?

(ii) QUALITY of SLIDES:

e Were the slides clear and readable?
e Were the slides balanced, not crowded?
e Were the slides nice to see, creative?
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(iii)) QUALITY of DELIVERY:

e Was the speech clear and the use of English approprate?
e Were the timing and the speed of the presentation ok?

e Was there an attempt to interact with the audience?

e Was the seminar enjoyable and engaging?

For the first year presentation students are strongly advised to select an argument
distinct from their dissertation research topic. Alternatively (but strongly discour-
aged) the presentation can be related to the topic of the dissertation if it is a compre-
hensible and concise review of the state of the art of the dissertation research field.
In particular what has been done on the topic in the past, and how will the proposed
dissertation differ from or expand upon previous work.

The second year presentation is basically a dissertation progress report: a brief re-
view of the field prior to the thesis research to provide context, a presentation of
the goals and motivations of the thesis research, a description of the dissertation re-
search progress.

Both presentations MUST be given in English: if you are not able to speak and
write English fluently, you will find it very difficult to carry out your research, or
write publications. You are strongly encouraged to take advantage of the English
course opportunities available through our University system.

3.3.6 Taking courses outside the Physics department(s)

At the discretion of the CGS and with the approval of the Graduate School Commit-
tee it is possible to replace one (and only one) of the required four Term Advanced
courses listed in 3.1.1 with either a course taken from the Laurea Magistrale in
Physics or with a graduate course carried out in another (Italian) Graduate School
who has signed an Academic Requirements Exchange Agreement with our Gradu-
ate School.

Laurea Magistrale courses are admitted only if they were not taken while regis-
tered as a Laurea magistrale student.

In occasional circumstances, a student can take one Graduate course in a qualified
research center abroad. If the student is under a co-tutorship international agreement
between our Graduate School and a Graduate School in Physics in Europe then all
Term Advanced Courses can be taken abroad. In this latter case, a course certifica-
tion and the corresponding grade must be submitted to the CGS and to the Graduate
Registrar, (Mrs. Anna Rita Mangia).
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3.3.7 Grades

The grades assigned in the Graduate School are:

e H= Honors

e HP = High Pass
e P= Pass

e F = Fail

The Graduate School strongly suggests a grade point average of HP for a student to
remain in good standing.

3.3.8 Schools and Conferences

Top research institutions often organize international (traineeships) conferences on
advanced research topics which provide a rich and active environment for learn-
ing and doing Physics. The traineeships generally last 1-2 weeks and offer talented
university graduates an intensive learning experience under the assistance of lead-
ing scientists. Our academic program requires that graduate students must attend
one National or International School of their choice during their graduate studies.
Typically this is done in the first year, but it can be postponed to the second year.
Financial support will be partially provided by the Graduate program (typically up
to 400-500 Euro) and by research group grants.

During the Academic Year 2011/12 our Departments will host the Italian School
on Magnetism. This is a National School, held under the auspices of the Italian
Association of Magnetism (AIMagn), intended for graduate students and post-
doctoral fellows in the early stages of vision research or planning to enter the
field of magnetism and nanomagnetism. Students are presented with a comprehen-
sive overview of current research areas and approaches that will help to broaden
their understanding of this area. The School will be held in February 5-10, 2012
at the Physics Department A. Volta. Details can be found at the school website:
http://nmrphysics.unipv.it/magnetschool

3.3.9 Research progress and academic Performance Report

Towards the end of the first and second academic year, (and not later than October
15), each graduate student produces a year report. This includes a review of her/his
academic performance, a description of progress to date in the research project and
a discussion of future work. The report, endorsed by the student’s adviser, is read
by the members of the Graduate School Committee, which in turn recommends
to the Graduate School Offices of the University whether the student should be
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permitted to register for the next academic year. The report should also include a list
of publications in preparation or already published (classified into: peer-reviewed
journals/ proceedings, etc.). Participation of the students in summer schools and
conferences that are relevant to their research topics. Thus, the issues to be addressed
within the Report are:

results of the project

first steps / next steps within the project

problems / setbacks encountered and possible solutions
lectures and courses taken

conferences attended / upcoming conferences
publications in preparation / already published

The Report must be submitted to the Graduate Registrar, (Mrs. Anna Rita Mangia).

3.3.10 Physics Colloquia

Pavia Physics Graduate School Colloquia are held in Room A102 Aula Giulotto at
4:00 p.m. (every two) Thursday during the Fall and Spring semesters unless other-
wise announced.

Our Physics Colloquia host distinguished guest speakers who highlight the forefront
of ongoing research in Physics and in related fields with a one-hour presentation ad-
dressed to a general audience of graduate students. This is particularly important
for first-year graduate students and let them sample the type of research they might
be involved in during graduate school. For those with more definite ideas about the
research they are carrying out, this gives them an excellent opportunity to sample
the various research opportunities for future jobs and to talk directly with leading
scientists.

Attendance on the Colloquia is compulsory for all graduate students.

3.4 Third Year and Beyond

3.4.1 Admission to candidacy

The graduate school requires all students to be admitted to candidacy by the end
of the third year. Students who have completed their course requirements with sat-
isfactory grades, pass the qualifying seminars, and have submitted an acceptable
dissertation final draft are recommended for admission to candidacy. The time line
for admission to candidacy is the following:
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e By September 15 students must submit a final draft of their dissertation which is
sent, for peer review, to an outside reader selected by the Graduate School Com-
mittee. The outside reader must be someone outside of Pavia University who has
had no involvement with the student’s research and who can be completely objec-
tive in his/her evaluation of the dissertation. The outside reader is usually selected
by the dissertation supervisor and approved by the Graduate School Committee.
Usually the supervisor must be proactive in suggesting and contacting the reader.

e By October 15 the outside reader must submit a written report on the disserta-
tion draft. After the report, the Graduate School Committee may ask the student
to make some changes in the dissertation. These changes must be made before
submission of the definitive version of the dissertation.

e By October 15 students must submit a Research and Academic Performance Re-
port reviewing the work done during the three years of graduate school. This
report should include a succinct description of: (i) Research work; (ii) Academic
performance; (iii) Complete list of publications in preparation or already pub-
lished (classified into: peer-reviewed journals/ proceedings, etc.); (iv) Participa-
tion to summer schools and conferences (classified into: national/international
conferences, workshops, (traineeships) schools); (v) Talks given (classified into:
invited talks to conferences and workshops, contributed talks, posters; invited
talks to other universities etc. ). This Report must be submitted to the Graduate
Registrar, (Mrs. Anna Rita Mangia).

e On the basis of the outside referee report and of the Research and Academic
Performance Report, the Graduate School Coordinator will prepare a brief report
of the committee’s assessment of the student’s graduate career and present this to
the student and to the Graduate school Offices for the Admission to Candidacy.

e By October 31 student admitted to candidacy must submit the definitive version
of their dissertation and the Admission to the Dissertation Defense Form (this
latter obtained from the University Graduate School Offices).

o Typically the Graduate School Offices require four bound copies of the dissertation-
One for the Science Library, three for the members of the Defense Committee.
Two electronic copies on a CD are required for the national record of graduate
school dissertations.

e The Graduate School has very specific rules about the preparation of the disser-
tation, so students should obtain a Dissertation Packet from the Science Library.

3.4.2 Forming a dissertation defense committee

The University of Pavia requires a 3-member faculty committee for the dissertation
defense and must be approved by the Graduate School Committee. Typically, the
Dissertation Committee should be made up by one tenured faculty member of the
Physics Department of the University of Pavia and by two outside members who
are tenured faculty outside of Pavia who have had no involvement with the student’s
research and who can be completely objective in their evaluation of the student’s dis-
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sertation defense. Both the student’s adviser, the members of the Graduate School
Committe, and the outside reader cannot enter the make-up of the committee.

These rules are superseded when the dissertation defense is under the aegis of an
international co-tutorship agreement between our graduate school and a graduate
school abroad.

3.4.3 Dissertation defense

Once the Defense Committee is chosen and approved by the Graduate School Com-
mittee, it is the Pavia Faculty member’s responsibility to set the date, time and place
for the defense at a time convenient to all members of the Committee, (the Graduate
School Committee strongly encourages the selection of a date between mid January
and the end of February). Copies of the dissertation should be given to the Defense
Committee member at least a month in advance. The dissertation defense shall con-
sist of two consecutive parts. The first part will consist of an oral presentation of
approximatively 45-60 minutes in length, in the style of a research seminar. An of-
ficial announcement will appear in the departmental Seminar Notices. The second
part will consist of detailed questioning of the candidate by the Defense Committee.
Both parts shall be open to anyone interested.

3.5 Administrative Issues

3.5.1 Petitioning for Extension

A student wishing to extend his/her registration beyond the original three years ter-
minal date must file a Petition for an Extension to the Graduate School Committee
(and then to the offices). A dissertation Progress Report must also be completed
along with a letter to the Graduate School Committee stating the reasons for need-
ing an extension. The extension can be requested only once and for 6 months or 1
year. Note that the extension is not covered by the Graduate Study Grant.

3.5.2 Travel

Graduate students wishing to attend meetings, conferences, etc. must ask permission
to the Graduate School Committee, (forms are available from the Graduate Registrar
Mrs. Anna Rita Mangia). There are very important considerations against traveling



3.6 Internationalization 23

for official reasons without asking permission to the School. Typically it may imply
a failure in coverage for health and hospitalization insurance.

3.5.3 Financial matters

Under certain circumstances, besides the graduate scholarship, extra-mural money
may be available to graduate students. The sources of this extra financing inevitably
may vary case by case, and it may be subjected to both administrative and academic
constraints. According to the Rules and Regulation of the University of Pavia, the
basic administrative constraint is that the gross extra-mural salary should not ex-
ceed the salary associated with the graduate scholarship (for students winner of a
graduate scholarship), or twice the graduate scholarship salary (for students without
a graduate scholarship grant). The students should inquire with the Coordinator of
Graduate Studies (and the offices) to make certain they are complying with these
constraints, and in any case they must ask permission to the Graduate School Com-
mittee.

3.5.4 Leave of absence

Students who need to interrupt their study temporarily may request a leave of ab-
sence. There are two types of leave, personal and medical. Students facing any type
of personal or health difficulties are strongly encouraged to consult with the Coor-
dinator of Graduate Studies.

3.6 Internationalization

3.6.1 International student issues

If you are an international student, the Office of Graduate Studies of our University
offers an international student service, and can be of help with questions regarding
your visa and other issues that pertain to your status as an international student at
Pavia.
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3.6.2 Exchange programs

Our graduate school has a rich exchange program with many graduate schools
worldwide. Here is an updated list:

University of Colorado, Boulder, U.S.A.
University of Washington, Seattle, U.S.A.
Towa State University, Ames, U.S.A.
Jagiellonian University, Crakow, Poland
Purdue University, West Lafayette, U.S.A.
University of California, Santa Barbara, U.S.A.
University of California, Berkeley, U.S.A.
University of California, Santa Cruz, U.S.A.
State University of New York, Stony Brook, U.S.A.
University of Houston, Houston, U.S.A.

Texas Tech University, Lubbock, U.S.A.

There is an international agreement among our graduate school and these Universi-
ties. Students from both sides may ask to enter into this international program and
obtain, besides their Ph.D degree, a specific Diploma: The International Certificate
of Graduate Studies.

With Universities in France or Germany we often have a co-tutorship program lead-
ing to a Ph.D degree recognized by the graduate schools involved, (e.g. the most re-
cent such a co-tutorship agreement has been with the Université de la Méditerranée
(Aix-Marseille II)).

Under these international programs students may spend up to 18 months abroad
(with a 50% an upgrade of their monthly salary). The interested students should
inquire with the Coordinator of Graduate Studies to explore the possibilities for
entering such an international program.



Chapter 4
Advanced Courses

4.1 Courses

In this section we shall briefly illustrate the advanced courses offered by the Grad-
uate School in Physics. Note that most courses are offered each two year, thus in
the following list each course has a status tagging figure: OFFERED if the course in
question can be activated this academic year; NOT OFFERED if the course will be
activated the next Academic Year (2012/2013).

The courses also have a Coordinator(s) tagging. The coordinator is the faculty mem-
ber the graduate student have to contact for further details on the structure of the
course; He also has the responsibility of the organization of the course by coordi-
nating the various instructors and the special topics seminars that may constitute an
essential part of the course.

Note that a particular course in the list is offered if and only if at least 3 students
declare an intention to audit it, (this enrollment threshold can be reduced to 2 upon
approval of the Graduate School Committe and of the lecturer of the course in ques-
tion). It is the student’s responsibility to collaborate with her/his fellow students in
reaching a rapid decision on course offering. It is up to you to be proactive in seek-
ing out fellow students wishing to audit the particular course you are interested in
so as to reach the offering threshold.

For assistance in enrolling in courses, students are advised to contact their grad-
uate student representative who will prepare the Graduate Audit Form and bring it
to the attention of the Graduate School Committee by the enrollment deadline for
the term, (mid December).

25
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4.1.1 Electromagnetic Theory

This is and advanced course in Classical Electrodynamics. Topics will include the
theory of radiation and applications of synchrotron radiation both in laboratory and
in astrophysics. In order to be activated the course requires that at least three students
are willing to audit it.

e Coordinator: M. Bornatici
e Instructors: M. Bornatici
e Status: OFFERED

4.1.2 Relativistic Quantum Field Theory

This is an advanced course in quantum field theory tailored on those students in-
terested in theoretical high energy physics. Arguments range from methods in rela-
tivistic quantum field theory to particle physics phenomenology.

e Coordinator: F. Piccinini
e Instructors: F. Piccinini, G. Montagna, Seminars
e Status: OFFERED

4.1.3 Statistical Field Theory

This is an advanced course in statistical mechanics. The program typically offers ar-
guments ranging from phase transitions, critical field theory, renormalization group
theory.

e Coordinator(s): B. Pasquini, M. Guagnelli
e Instructors: B. Pasquini, M. Guagnelli, Seminars
e Status: NOT OFFERED

4.1.4 Quantum Information Science

This is an advanced course in quantum information science.

e Coordinator: M. D’ Ariano
e Instructors: M. D’ Ariano, C. Machiavello
e Status: NOT OFFERED
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4.1.5 Selected Topics in Quantum Mechanics

This is an advanced course on selected arguments in quantum mechanics.

e Coordinator: M. D’ Ariano
e Instructors: M. D’ Ariano, C. Machiavello
e Status: OFFERED

4.1.6 Strong Interactions

This is an advanced course in hadronic physics emphasizing applications in Astro-
physics.

e Coordinator: M. Radici
e Instructors: M. Radici, A. Bacchetta, B. Pasquini, Seminars
e Status: OFFERED

4.1.7 Nuclear Structure

This is an advanced course in nuclear theory. Typical topics are: nuclear models,
nuclear force, nuclear reaction and electromagnetic probes.

e Coordinator(s): C. Giusti, F.D. Pacati
e Instructors: C. Giusti, F. D. Pacati
e Status: OFFERED

4.1.8 Electroweak and QCD field theories

This is an advanced course on the Standard Model and beyond. Topics will include:
neutrino oscillations, introduction to supersymmetry, technicolor, comparison with
recent experimental data.

e Coordinator: O. Nicrosini
e Instructors: O. Nicrosini, G. Montagna, F. Piccinini, Seminars
e Status: OFFERED
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4.1.9 Spacetime structure, Cosmology, and Quantum Field Theory

This is and advanced course on the interplay between general relativity and quan-
tum field theory. The argument discussed range from QFT on curved spacetimes to
the analysis of the different approaches to quantum gravity. For the Academic year
2011/12, three distinguished scientist (T. Buchert, K. Fredhenhagen, R. Littlejohn)
will lecture on themes ranging from Dark energy and Cosmology, (T. Buchert);
Quantum Field Theory, (K. Fredhenhagen); Dynamical systems (R. Littlejohn).
Lectures will be colloquium style and open to a general audience of graduate stu-
dents.

e Coordinator(s): M. Carfora, C. Dappiaggi

e Instructors: M. Carfora, C. Dappiaggi, A. Marzuoli, T. Buchert, K. Fredhen-
hagen, R. Littlejohn, Seminars

e Status: OFFERED

4.1.10 Econophysics

This is an advanced course dealing with methods of theoretical physics applied to
economy.

e Coordinator: G. Montagna
e Instructors: G. Montagna, Seminars
e Status: NOT OFFERED

4.1.11 Advanced Theory of Solids

This is an advanced course on solid state theory. Arguments include: elementary ex-
citations (plasmons, polaritons,...), advanced quantum treatment of electronic sys-
tems and the like.

e Coordinator: L.C. Andreani
e Instructors: L.C. Andreani, Seminars
e Status: NOT OFFERED

4.1.12 Photonics

This is and advanced course on photonics and nanophysics. Arguments include:
nanophotonic systems and methods, quantum effects in radiation-matter interaction,
non-linear optics. For the year 2011/12 most of the course is a special topic course
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offered with the Marie Curie ITN PROPHET workshop Theory and modelling in
Photonics, (see http://fisicavolta.unipv.it/prophet.htm ).

e Coordinator: L.C. Andreani
e Instructors: L.C. Andreani
e Status: OFFERED

4.1.13 Soft Skills for Graduate Students

This course does not belong to the course requirements but you are strongly ad-
vised to attend it. Arguments range from writing techniques for filing a proper grant
request, to developing presentation skills for seminars and the like.

e Coordinator: A. Bacchetta
e Instructors: A. Bacchetta
e Status: OFFERED

4.1.14 Open Quantum Systems

This is an advanced course on the analysis of analytical and numerical techniques
for the study of interacting quantum systems.

e Coordinator: L. Maccone
e Instructors: L. Maccone
e Status: NOT OFFERED

4.1.15 Biophysics on Neural Signaling

The course is offered under the aegis of a collaboration between our graduate school
and the graduate school in physiology and neuroscience. The computational prob-
lems that are solved by networks of neurons, from roughly 100 cells in a small
worm to 100 billion in humans provide a number of challenging problems to physi-
cists. Careful study of the natural context for these tasks leads to new mathemat-
ical formulations and physical modeling of the problems that brains are solving,
and these theoretical approaches in turn suggest new experiments to characterize
neurons and networks. This interplay between theory and experiment is the central
theme of this course. The course will start from a description of the biomolecular
structure of the neuronal membrane and will provide a biophysical interpretation of
the processes generating electrical activity in neurons and synapses. The target is to
illustrate how neurons generate information codes and how these are processed in
complex neuronal networks. Topics will include: 1) Biophysical phenomena in the
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neuronal membrane, 2) Information in spike trains, 3) Principles of signal process-
ing in neuronal networks.

e Coordinator: E. D’ Angelo
e Instructors: E. D’ Angelo
e Status: OFFERED

4.1.16 Imaging for Biomedical Applications

This is an advanced course on imaging techniques applied to problems in biomedical
physics.

e Coordinator: A. Ottolenghi
e Instructors: A. Ottolenghi
e Status: NOT OFFERED

4.1.17 Ionizing Radiations and Biological Structures: Theory and
Applications

This is an advanced course on the interaction between biological structures and
ionizing radiation. The course will be integrated with the special topic course Mod-
eling radiation effects from initial physical events, (Pavia, May 28-June 8, 2012),
dedicated to learning modeling approaches and techniques in radiation biophysics
and radiobiology research, from basic mechanisms to applications.

e Coordinator: A. Ottolenghi
e Instructors: A. Ottolenghi
e Status: OFFERED

4.1.18 Spectroscopies in Condensed Matter Physics

This is an advanced course on spectroscopical techniques in condensed matter
physics. Topics will include: (i) time resolved optical spectroscopies: techniques
and experiments; (ii) Nuclear Magnetic Resonance and Nuclear Quadrupolar Reso-
nance Spectroscopies.

e Coordinator: F. Marabelli
e Instructors: F. Marabelli, P. Carretta, M. Galli.
e Status: OFFERED
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4.1.19 Microscopic and Spectroscopic characterization of materials

This is an advanced course in the physics of material structures.

e Coordinator: F. Marabelli
e Instructors: F. Marabelli
e Status: NOT OFFERED

4.1.20 Magnetic Resonance Techniques in Solid State Physics

This is an advanced course on magnetic resonace techniques in solid state physics.

e Coordinator: P. Carretta
e Instructors: P. Carretta
e Status: NOT OFFERED

4.1.21 Strongly Correlated Systems in Condensed Matter Physics

This is an advanced course on strongly correlated systems in condensed matter
physics.

e Coordinator: P. Carretta
e Instructors: P. Carretta
e Status: NOT OFFERED

4.1.22 Experimental Particle Physics

This is an advanced course on modern particle physics with a particular attention to
collider physics.

e Coordinator: C. Conta
e Instructors: C. Conta, Seminars
e Status: OFFERED

4.1.23 Experimental Nuclear Physics

This is an advanced course on experimental techniques in nuclear and subnuclear
physics. The focus of the course is the study of the structure of the lightest hadrons
(mesons,nucleons) in the non-perturbative QCD regime using electromagnetic and
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hadronic probes. Topics covered will include: (i) overview of the existing theories of
the hadronic structure: quark, chiral symmetry and lattice QCD models; (ii) baryon
spectroscopy experiments using elecromagnetic probes; (iii) meson spectroscopy
experiments using hadronic probes.

e Coordinator: P. Pedroni
e Instructors: P. Pedroni, Seminars
e Status: OFFERED

4.1.24 Radiation and Particle Detection

This is and advanced course on the Physics of particle detectors.

e Coordinator: M. Livan
e Instructors: M. Livan, Seminars
e Status: OFFERED

4.1.25 Information and data analysis

Advanced course on data analysis.

e Coordinator(s): A. Rotondi and A. Fontana
e Instructors: A. Rotondi, A. Fontana, Seminars
e Status: OFFERED

4.1.26 Neutrino phenomenology and astroparticle physics

An advanced course in astroparticle physics. Arguments include: cosmic rays physics,
satellites and Earth based experiments, introduction to high energy neutrino physics,
(in particular neutrino oscillations).

e Coordinator: P. W. Cattaneo
e Instructors: P. W. Cattaneo, Seminars
e Status: OFFERED

4.1.27 Courses in Astrophysics

These are advanced courses in astrophysics held at the University of Insubria. There
is an agreement between our and their graduate school according to which our stu-
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dents may audit one (and only one) of these courses as part of their academic re-
quirements.






