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Personal information  

First name(s) / Surname(s)  Fabrizio / Raffaelli 
Address(es) Via N. Sauro, 56035, Lari, Italy 

Telephone(s) +390502214429 Mobile: +39-3298035713 

Fax(es) +39-050-2214460 
E-mail Fabrizio.raffaelli@pi.infn.it 

  

Nationality Italian 
  

Date of birth 04-Dec-1959 
  

Gender Male 
  

Desired employment / 
Occupational field 

Design, construction and simulation of mechanical structures. 
Design of equipment for high energy physics experiments. 

  

Work experience  
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Dates 2017-2018. Design the system of transportation of Meg chamber and installation at the Paul Scherrer 
institute Switzerland. Coordinator of the cooling system of the experiment Mu2e. Tender 
preparation for the mu2e components (Back plane and crates). 
2015-2017: Design and construction of five launcher of optical module (LOM) for KM3net experiment. 
Responsible for the cooling system of mu2e experiments. Construction of a wire chamber for meg 
experiment. 
2014-2015: Design of carbon fiber roller of a diameter of 1200 and length 2700mm for printing machine. 
The research project was founded by the Tuscany region. Design of a cooled crate for electronic of mu2e 
experiment operate in vacuum. (Fermilab USA). Design of a laser container for undersea experiment 
KM3Net operate ad 3500 meters under sea. 
2013-2009: Design and construction of the vacuum tubes for the NA62 experiment (CERN Geneva). The 
vacuum tubes sizes range from 2100 to 3070 mm diameter and were analysed according the PED code. 
FEA models were used to address deformation and stress. Specification and detail drawing were made for 
tender. Reference documents are contained on CERN EDMS LAV mechanical safety. (Ref. Ferdinand 
Hahn). Design and simulation of the structure of station LAV12 is in progress. The transportation from Italy 
to CERN was studied, implementing a seismic and a thermal isolation (ref. note CERN EDMS 1154085 
v.1). 
  Design of a wire chamber for the Mu and Gamma experiment at Paul Scherrer Institute (Switzerland). 
(Ref. A. Baldini, M. Grassi) 
  Design of Base Anchor for undersea operation of neutrino experiments in collaboration with CPPM of 
Marseille, Nikhef of Amsterdam and INFN of Bari Italy. 
  Verification and analyses of the frame Tower B1 and B2 and vacuum chamber B1 and B2 for KAGRA 
SAS Large-scale Cryogenic Gravitational Wave Telescope (TOKYO UNIV Japan). 
   I taught in a National course organized by INFN at Genova: a)“The implementation of ANSYS on a 
PED Pressure Equipment Directive EN13445”   and b)“The use of ANSYS to analyze the composite 
structure (June 2012). 
  I coordinated the engineers group for the integration of Super B Detector. I made the preliminary 
designs of the experimental area and the support structure of tungsten shielding, the machine detector 
interface (MDI), and the inner silicon tracker (ref. Prof. Marcello Giorgi, W. Wisniewski). 
  The 21st October  2011 I presented “The  Design  and  Analysis  of  the  MEG  Cryostat”  for  the  Paul Scherrer 
Institute (Switzerland) at the International ANSYS Conference Italian CAE  Technology for Industries  
  2008: Design and construction of the first module of LAV of NA62. Preliminary design of the inner 
structure and the first LAV. 
  2007: 1) I worked to replace some components for the Refurbishing of the Cooling System of CMS for 
the Tracker. We designed, constructed and installed new components. (ref. G. Tonelli); 2) MEG experiment 
test on the cold windows of the liquid Xenon calorimeter. Cold test of the cryostat at the SIMIC Italian 
company. I studied, designed and followed the construction of lateral cold plugs with hydroforming 
technology (Ref. C. Bemborad, A. Baldini, Satoshi Mikara).  
 2001-2006: I was leader engineer for design and construction of the CMS inner tracker, and supervised its 
installation at CERN (resulting from CMS inner tracker prototypes). 
Design of the cryostat and internal structure of the MEG liquid Xenon calorimeter. 
  1997-1999: Design of intermediate Silicon Layer ISL for CDF (USA). The structure was made on thin 
carbon fiber elements forming a space frame of diameter of 640mm for a length of 2000mm. We used 
Beryllium parts and thin aluminum tubes for the cooling system. At the time it was the largest silicon 
detector ever built. Thermal and mechanical analyses were performed for the validation of the 
requirements. (ref. F. Bedeschi, D. Glenzinski) 
  1996-1997: Wire chamber of Babar (Stamford linear accelerator USA): I studied the wire chamber 
mechanical structure, performing analysis of the structure, end-plates and the mechanical behavior under 
variation of temperatures. I constructed the external carbon fiber honeycomb cylinder and dummy end-
plates to test it. (Ref. Marcello Giorgi, Mac.Farlane, Stewart Smith).  
  1995-1996: Design of the first prototype of the inner tracker of CMS. I was the leader engineer of the 
Inner silicon tracker. I refereed the thesis “Design and fabrication studies of a carbon fiber structure 
for high energy physics experiment” with the aerospace department of the UNIV. Of Pisa. (Ref. Guido 
Tonelli). On CMS I refereed three other theses on different aspects of cooling and mechanics with the 
department of Nuclear and aerospace UNIV. of Pisa.  
 1993-1995: Design and construction of a liquid Krypton cryostat for NA48 with ASME VII div 1 and 
2. FEA analysis was used to evaluate the more critical elements like the windows. I designed the feed-
through flanges and tooling for installation. (Ref. Italo Mannelli, Dieter Schinzel,A. Gonidec) 
  1992-1993: Hired at INFN of Pisa. I designed the mechanical units of the super attenuator for the Virgo 
experiment.  Simulation and drawings of the mechanical filter and the super attenuator. Analyses on 
vibration and material mechanical stability considering the non-linear effects, like stress stiffening or 
softening and large deflection. Theoretical and experimental activities to address materials behavior 
regarding the micro instability (Ref. A. Giazzotto).  
  1988-1991: Hired at the Fermilab USA. Design and construction of the silicon vertex for CDF experiment. 
I had to face problems of making high precision structure addressing issues of mechanical stability, using 
light and stiff materials like beryllium, carbon fiber and foam. Various Thermal analyses were performed to 
make a light cooling system. Mechanical analysis and study of mechanical stability were carried out to 
develop the project. I designed the  new  beryllium  beam  pipe  of  1.5”  for  CDF, also R&D for construction of 
beam pipe alternative to the use of beryllium sheet (ref. Prof. D. Amidei, Paul Tipton, Joe Incandela, G. 
Bellettini, Alvin Tollestrup, Bob. Kepart) 
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Occupation or position held Head of the mechanical design office. 
Main activities and 

responsibilities 
I coordinate a group of two engineers and two designers, and I am responsible for all 
mechanical activities of the Institute. 

Name and address of employer Institute of Nuclear Physics (INFN Pisa) of Pisa Edificio C - Polo Fibonacci Largo B. 
Pontecorvo, 3 - 56127 Pisa 

Type of business or sector Particle Physics Research 
  

Education and training  
  

Dates 1987 
:  

 
Title of qualification awarded Laurea in  Nuclear engineer (five years) 

Principal subjects/occupational 
skills covered 

A method coarse mesh for solving problems of neutron dynamic on domain 2D and 3D 
dimensional. A program has been written to solve system of differential parabolic equation. In 
particular we analysed a space discretisation method similar to classical FEA and the time 
integration techniques. A fast solving method was used for the invert the matrix at each time 
step. A Crank Nicolson implicit method was chosen method for time integration of the 
differential equations. 

Name and type of organisation 
providing education and training 

University of Pisa 
I organized a national composite course for INFN with Ing. A. Pepato of one week in Padova in 
2002 where we address all the technical aspects of the use of these materials. 
I organize an INFN national course on FEM course in Pisa in 2006 of one week to address all 
the implication of the use of this technique applied to the mechanical design. 
I organize an INFN course of one week (2010) for the use of euro-code with the participation of 
the Professor Mauro Sassu Univ. of Pisa. 

 I participate to various courses of CAE technologies during my working period. I attach 
separately some participation documents. 

  

Personal skills and 
competences 

 

  

Mother tongue(s) Specify mother tongue Italian 
  

Other language(s)  
Self-assessment  Understanding Speaking Writing 
European level (*)  Listening Reading Spoken interaction Spoken production  

Language   English  English  English  English  English 

Language            

 (*) Common European Framework of Reference for Languages 
  

  
  

  
  

Technical skills and 
competences 

Base engineer knowledge; experience with composite materials, high performance steel, 
vacuum, cryogenics application, design light structure. Knowledge on pressure CODE ASME 
VIII, PED, structural steel code UNI10011, Eurocode 3, and analysis of thermal problems. 
Computer programs: Ansys/workbench 17, Flotran, CFX base, ESACOMP 4.6,Composite Pro, 
I-DEAS NX6, Inventor  2017, Mathcad15, Prime,Word, Excel, Project 2013.Menber of advisory 
technical committee of ANSYS since 2005. 

  

Computer skills and 
competences 

Winodws7, Unix, programming language Fortran. 

http://europass.cedefop.europa.eu/LanguageSelfAssessmentGrid/en
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Other skills and competences Replace this text by a description of these competences and indicate where they were 
acquired. (Remove if not relevant, see instructions) 

  

Driving licence Italian and Illinois USA drive licences  
  

 Additional information I receive from CMS an achievement award for  
CMS construction for outstanding contribution  
to the mechanics of the CMS TIB March 15th 2010. 
 
 
 
 
 
 
                Fabrizio Raffaelli 

 

  

 

                                                                                
 


	cuuriculum_raffaelli_2018
	IMG_20181204_191611_resized_20181204_072420047

