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Overview
� This talk will use the material already presented in 

2014 by M. Migliorati (Rome La Sapienza University) 
with some updates

� The activity for physics dissemination & outreach at 
the INFN-LNF is also presented



Accelerator	Physics	in	Italy
• INFN (~130 pp): 18 + 4 Nat. Labs
• TRIESTE SYNCHROTRON (~60)
• CNAO (~30)
• UNIVERSITIES (~10)
• CEDAD (~10)
• ENEA (~4)
�COMUNITY of about 240 pp



INFN
- LNF
- LNS
- LNL
- LNGS
- Milano (2)
+ LASA

- Trento
- Padova
- Genova
- Pisa
- Bologna
- Ferrara
- Firenze +

LABEC
- Roma (2)
- Napoli
- Lecce
- Bari
- Cosenza
- Catania
(~130 pp)

CNAO
- Pavia
(30 pp)

ENEA
- Frascati

(4 pp)

TRIESTE
- Trieste
(60 pp)

CEDAD
- Lecce
(10 pp)

About 240
Researchers

RI



ACCELERATOR PROJECTS 
SPES, FEL, TOP-IMPLART, STAR, ELI-NP...

COLLABORATIONS IN PROJECTS OF EUROPEAN & 
INTERNATIONAL ACCELERATORS

Available	accelerators
� LNL: CN, AN2000, Tandem-XTU, PIAVE, ALPI
� LNF: DAFNE, SPARC-LAB
� LNS: TANDEM, Cyclotron
� Trieste: ELETTRA, FERMI
� CNAO: Hadrotherapy Synchrotron
� Firenze: LABEC - Tandetron
� Lecce: CEDAD - Tandetron



AP	courses	at	University
� Several AP courses are held at Italian Universities, most of them

held by non-AP experts
� Laurea Magistrale* in Physics at:

� Torino, Genova, Milano, Padova, Pisa, Roma La Sapienza, 
Roma Tor Vergata, Napoli

� Laurea Magistrale* in Electronic and Telecommunication 
Engineering at Trieste 

� Laurea Magistrale* in Electronic Engineering at Roma La 
Sapienza: course on “Accelerator Physics and Relativistic
Electrodynamics”

� Laurea Magistrale* in Nuclear Physics at Catania
� Laurea Triennale** in Physics at Catania
� Laurea Triennale** in Physics at Roma 3 (started 2016)

*Laurea Magistrale is equivalent to a Master degree
**Laurea Triennale is equivalent to a Bachelor degree



PhD	courses	
� AP courses for PhD students are held in

� Pavia: 1 grant from CNAO for a PhD student in Physics
� Pisa: PhD students in Physics
� Roma3: PhD students in Physics (started 2014)

� Dedicated PhD on AP science at Roma La Sapienza:
� PhD in “Applied Electromagnetism” with orientation

“Accelerators”
� PhD positions in “Accelerator Physics” (started in 2012) but

only 6 grants (by INFN)



INFN/Rome	La	Sapienza	PhD
� Coordinated by a non-AP expert of Rome University:

� 2012: 4 students
� 2013: 8 students
� 2014: 8 students
� 2015: 9 students
� 2016: 11 students ?

� Many students apply for AP PhD, but some of them prefer to 
switch to particle physics when possible

� Not all students receive INFN grants
� Teachers are experts in AP from Italian and foreign 

Universities/Labs
� Every year topics are different
� Most of the students “work” at CERN or at SPARC-Lab in 

Frascati





Mappa
COURSES IN

ACCELERATOR PHYSICS
IN UNIVERSITIES

DOCTORATE IN
ACCELERATOR PHYSICS

(with INFN grants)

30 Sept - 1st Oct - 2014 1st EuCAN Workshop - Frankfurt



Summary	for	AP	in	Italian	University:
� 2 courses Laurea Triennale
� 9 courses optional + 1 mandatory (La Sapienza) Laura Magistrale 
� 6 Universities where PhD students can choose Accelerator Physics
� 1 University with dedicated Doctorate in Accelerator Physics

� In Italy there is not a Master degree in Accelerator Physics à not easy 
to have students for thesis work

� In order to reinforce some Italian initiatives, it would be useful to 
activate an Erasmus program on Accelerator Physics

� Lectures at International Schools:
� JUAS - Joint Universities Accelerator School (10 weeks)
� CAS - CERN Accelerator School (1-2 weeks)
� USPAS (US Particle Accelerator School)
� Euroschool on Exotic Beams (1 week)
� Helmholtz Graduate School for Hadron and Ion Research: Lecture Week on 

Accelerator Physics



In Europe and in USA the Accelerator Physics communities are organized 
within:

EPS - Accelerator Group http://epac.web.cern.ch/EPAC/EPS-
AG/Welcome.html

APS – Division of Physics of Beams
http://www.aps.org/units/dpb/index.cfm

National organizations were born in France, U.K, Japan, and other groups 
are very active in Germany and in other parts of Europe

https://www.sfpnet.fr/thematiques
http://www.iop.org/activity/groups/subject/pab/index.html
http://www.jps.or.jp/english/concept.html

In Italy a coordination between the AP community has been foreseen but
has a slow start and still needs some push

Coordination	groups	on	Accelerator	Physics	and	
Technology



ANVUR		and	Qualification
� ANVUR is the National Agency for Evaluation of University

and Research. It sets the parameters to obtain the national
qualification to be professor in Italian Universities

� This system for the evaluation of the quality of the research
(VQR) started in 2012, and the chosen parameters have
pointed out several issues for the Italian community of
Accelerator Physics:
� Difficulties in recognition of the scientific production due to the use of

two catalogues, WOS and SCOPUS, in the evaluation of the research
� Several publications are on the proceedings of International

Conferences published on JACoW which, so far, were not included in
WOS (SCOPUS started to include JACoW proceedings, but not
completely … why not WOS???)

� Risk of limited career opportunities and access to research funds



02/A1 # art 2002-12 # tot cit/year h-index h-c

Associate Prof. 59,5 104.8 18

Full Prof. 78 105.0 22

CMS Collab 462 244,5 20 30

ATLAS Collab 519 144,7 19 28

BABAR Collab 528 908,7 46 36

10 researchers @ LNF 61 12,9 8

10 researches @ CERN 55 11,6 7

10 researches @ SLAC 77 38,0 13

The last 3 lines are averages over 10 accelerator physicists, considering the entire
scientific production. The number of articles is the mean value of all the articles
reviewed on WOS for each of the accelerator physicists considered.

Data of CMS, ATALS, BABAR collaborations refer to the last 10 years.

Particle Accelerators are included in sector 02/A1: 
Experimental Physics of Fundamental Interactions

National	qualification



Science	dissemination	at	LNF



Frascati National	Laboratories	
dissemination	&	outreach	activities
� Accelerator laboratory in the framework of EDIT (Excellence 

in Detector and Instrumentation Technologies) 

� Special dissemination & outreach activities addressed to:
� High school teachers
� High school students
� Large public
� Kids (elementary and middle school)

� Short time stages in the Labs, lectures and visit to the LNF 
accelerators and detectors



EDIT	(Excellence	in	Detector	and	
Instrumentation	Technologies)	school
� EDIT is a International School devoted to young researchers, in 

their graduate studies or in their first year as post docs, seeking 
to acquire a deeper knowledge on the major aspects of detectors 
and instrumentation technologies

� It provides a diversified program that integrates topical academic 
courses with hands-on laboratories 

� The practice-oriented approach of the school is particularly 
profitable for physicists with limited hardware experience, as 
they can explore the performance and limitations of the 
technologies which are used in state-of-the-art experiments and 
understand technologies beyond their immediate circle to a 
broader view

� 4 editions: 2011 at CERN, 2012 Fermilab, 2013 KEK, 2015 LNF



EDIT



Accelerator	laboratory	@	EDIT

An Accelerator Laboratory has been organized for this international school last year
The aim is to repeat it on a regular basis for PhD students and other students



The	accelerator	courses





High	school	teachers





High	school	students



Elementary	and	middle	school	kids	



Tell about the 
Universe program: 

lectures on 
antimatter, LHC, 

supernovae…
by LNF 

researchers



Visit to the 
accelerators and 
detectors at LNF



Frascati’s public	library	lectures	for	kids



ebook “From	here	to	the	Big	Bang”

Free download in 3 languages





Conclusions
� The long lasting tradition in Particle Accelerators in Italy continues with 

young scientists giving important contributions to new ideas, new 
technologies and new machines

� A community of about 240 researchers are engaged in leading projects in IT/ 
EU/Int.  with the capacity to attract resources from National and European 
Projects

� Weak presence of structured courses in Italian universities (lack of a Master 
degree)

� Where there are courses, AP is usually taught by an experimental physicist 
not an expert in AP, which are mostly “confined” in National Laboratories, 
with few chances to teach in University

� This is slowly improving with the help of INFN, but it will take time 
� Italian evaluation system for the quality of the research and for national 

qualification can limit access to funding/career progression
� A coordination group on the Accelerator Physics and Technology is being 

established to support the Particle Accelerators community in Italy
� At LNF we try to get students (even very young!) to love science and attract 

them to Accelerator Physics



PSPA	@	LAL
� PSPA (Plateforme de Simulation Pour les

Accélérateurs) is a user-friendly interactive web-
based platform being built at IN2P3-LAL
(supported by Paris-Saclay University) for the
design of accelerators

� PSPA aims at containing the tools to make a start-to-end
simulation of an accelerator, and run interactively most
commonly used simulations codes available worldwide, so
optimizing the work of an accelerator designer by:
� factoring once and for all the time-consuming and error prone

process of translating data formats between the various codes
involved in the modelling of a machine

� controlling the repeated execution of these models by easily
varying some parameter and managing the associated data

� provide a convenient mean for testing different physical models
for a given part of an accelerator



PSPA	@	LAL
� The objective is that each simulation code is available in the

form of a “black box”, so being completely transparent to the
user who is free to choose among different ones, which are
usually run standalone, the more suitable to his needs and to
make easy comparisons between codes

� Users can either interactively design any accelerator just by
adding components like bricks, still choosing and varying their
parameters, or load an “existing” machine. Once described the
machine layout, it is possible to define “regions” where the
suitable simulation code can be selected

� Last but not least it will allow for AP training of
University or PhD students



An	example



http://lss.fnal.gov/cgi-bin/find_paper.pl?nal-091

http://madx.web.cern.ch/madx/ elegant
http://www.aps.anl.gov/Accelerator_Systems_Division/Accelerator_Operations_Physics/software.shtml

http://acc-physics.kek.jp/SAD/

http://laacg.lanl.gov/laacg/services/serv_codes.phtml

http://irfu.cea.fr/Sacm/logiciels/index6.php

BETA

http://www.desy.de/~mpyflo/

Availabe codes
at	present	in	PSPA

(not	yet	working)


