
The FLUKA Code: a short introduction
An Introduction to FLUKA: 
a Multipurpose Particle Interaction and Transport MC code
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FLUKA

Developed and maintained under an INFN-CERN agreement 
Copyright 1989-2017 CERN and INFN

http://www.fluka.org

Main authors: A. Fassò, A. Ferrari, J. Ranft, P.R. Sala

Contributing authors: G. Battistoni, F. Cerutti, M. Chin, T. Empl, M.V. Garzelli, M. Lantz, A. Mairani,              
V. Patera, S. Roesler, G. Smirnov, F. Sommerer, V. Vlachoudis

>10000 registered users
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3

G. Aricò, C. Bahamonde Castro, M.I. Besana, M. Brugger, F. Cerutti, A. Cimmino, L. Esposito, Alfredo Ferrari,  
R. Garcia Alia, W. Kozlowska, A. Lechner,  M. Magistris, A. Mereghetti, S. Roesler, F. Salvat-Pujol, E. Skordis, 

G. Smirnov, C. Theis, Heinz Vincke, Helmut Vincke, V. Vlachoudis, J.Vollaire CERN

G. Battistoni, F. Broggi,  M. Campanella, A. Embriaco, I. Mattei, P.R. Sala, S.M. Valle INFN. Milano, Italy 
P. De la Torre Luque, N. Mazziotta INFN Bari, Italy A. Margiotta INFN & Univ. Bologna, Italy ,

M.C. Morone Univ. Roma II, Italy, N.Belcari, M.G. Bisogni, N. Camarlinghi, A. Kraan, S. Muraro, V. Rosso INFN 
Pisa

F. Ballarini, M. Carante, A. Fontana INFN & Univ. Pavia, Italy, L. Sarchiapone INFN Legnaro, Italy
V. Patera, S. Pioli INFN Frascati & Univ. Roma I , Italy  G. Magro, CNAO  Pavia, Italy

A. Mairani, CNAO  Pavia, Italy & HIT, Germany, P. Zuccon INFN Trento  E. Fiorina, F. Pennazio, INFN Torino         

P. Degtiarenko, L. Zana, JLab, USA  M. Santana, S. Trovati, SLAC, USA  L. Lari, FNAL USA 
A. Empl, S. Hoang, L. Pinsky Univ. of Houston, USA

M. Kroupa, K.T. Lee,    E. Semones, N. Stoffle, N. Zapp NASA, Houston, USA                                                                          
A.Bahadori Kansas Univ. USA  R. Dos Santos Augusto, M. Trinczec, A. Trudel TRIUMF, Canada 

G. Dedes, S. Mayer, K. Parodi, LMU Munich, Germany  Anna Ferrari, S. Mueller HZDR Rossendorf, Germany
D. Horvath, V. Olsovcova, V. Stransky, A. Tsinganis, R. Versaci, ELI-Beamlines, Prague, Czech Republic

S. Rollet, AIT, Austria    T.J. Dahle, L. Fjera, A. Rorvik, K. Ytre-Hauge , Bergen Univ., Norway
A. Davis UKAE, UK    F. Belloni INSTN-CEA, France

A. Fedynitch, L. Morejon DESY Zeuthen, Germany  T. T. Boehlen, PSI, Switzerland,
D.Georg, MedUni, Vienna, Austria C. Cuccagna, Geneva University Switzerland  

T.V. Miranda Lima Kantonhospital Aarau, Switzerland M. Lantz, Uppsala Univ., Sweden  
F. Fiorini, Oxford Inst. Rad. Oncol., UK   P. Garcia Ortega IUFFYM, Spain 

I. Rinaldi, INP Lyon, France  T. Yassine TAMU, Qatar

M. Chin, A. Fassò, M.V. Garzelli, E. Gadioli, EG. Kharashvili, Nowak, M. Pelliccioni, P. Schoofs, T. Tessonier



4

FLUKA short description:
 FLUKA is a general purpose tool for calculations of particle transport and 

interactions with matter
 All Hadrons (p, n, π, K,pbar, nbar, (anti)hyperons…)   [0-10000 TeV]
 Electromagnetic (γ, e+/-) and μ and ν [1 keV – 10000 TeV]
 Nucleus-nucleus                                                       [0-10000 TeV/n]
 Low energy neutrons (0-20 MeV, multigroup, ENDF… )
 Transport in magnetic field
 Combinatorial (boolean) and Voxel geometries
 Double capability to run either fully analogue and/or biased calculations
 On-line evolution of induced radioactivity and  dose
 Radiation damage predictions (NIEL, DPA)
 User-friendly GUI interface thanks to the Flair interface 

http://www.fluka.org
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Particles transported by FLUKA:
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The FLUKA Code design
Based, as far as possible, on original and well-tested microscopic models
Full cross-talk between all components:

hadronic, electromagnetic, neutrons,  muons, heavy ions
It is a “condensed history” MC code, however with the possibility to use single 
instead of multiple scattering

FLUKA is NOT a toolkit! Its physical models are fully integrated
The user does not need to choose a “physics list”
The user has, however, the possibility to optimize CPU vs accuracy

Fluka provides  powerful built-in scoring, tested and suited for most applications
The user does not need to write external code to get results and statistics
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What can be done with FLUKA?
Some examples



LHC: pp 6.5+6.5 TeV, PbPb 2.5+2.5 TeV/n

PS: 24 GeV p

SPS: 450 GeV p

FLUKA at CERN

 Shielding, residual dose rates

 Energy deposition

(quenching and damage)

 Radiation damage

(electronics, insulation)

 Activation, waste disposal

 Shielding design

 Spallation source (nToF)

 Secondary beams

 Neutrino experiments
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Dosimetry + cosmic rays

Ambient dose equivalent from neutrons at solar maximum on 
commercial flights from Seattle to Hamburg and from Frankfurt  to 
Johannesburg.

Solid lines: FLUKA simulation

Roesler et al., 
Rad. Prot. Dosim. 
98, 367 (2002)

Complete simulation of cosmic rays 
interactions  in the atmosphere
• Dedicated “cosmic” package 

available to users
Model of airplane geometry
Response of dosimeters

Dose to aircrew on commercial 
flights , depending on route
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The neutron albedo from GCR’s at 400 km altitude*
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Medical physics : Radiotherapy 

Exp. Data (points) from Haettner et al, Rad. Prot. Dos. 2006
Simulation: A. Mairani PhD Thesis, 2007, Nuovo Cimento C, 31, 2008

Bragg peak in a water phantom
400 MeV/A C beam:

The importance of fragmentation



This course is intended to provide users with the basic
(and possibly more than basic!) knowledge of:

a) The most relevant FLUKA instructions and options
b) The physics models adopted in FLUKA
c) The different scoring options embedded in FLUKA
d) The different running options
e) The tools to plot results
f) The right approach to the existing documentation
g) The procedures to overcome difficulties and problems and related

debugging tools
h) etc. etc.

The FLUKA course: an Introduction
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Possible problems
 People here are not all at the same level of FLUKA knowledge. There are those who 

already have some experience, maybe not negligible.

 However we need to start from scratch. 

 We apologize to the experienced people and beg them to be patient: it’s not excluded 
a priori that they can learn something new also concerning the very basic elements!

 FLUKA is written in fortran. No knowledge of fortran or other languages is needed in 
this course, however some of the terminology used might be derived from fortran. If 
this happens and gives problems, please ask!

 FLUKA runs in a Linux environment. A basic knowledge of most common Linux 
commands is required, as well as the capability to use a text editor (emacs, vi, gedit..). 
If some of you has troubles with this, please tell us
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A glimpse of FLUKA
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The FLUKA version

FLUKA20xx.n(y)(.m)

Major version

Minor version Patch 
level

In this course we are using  FLUKA2011.2x.6

Respin

Presenter
Presentation Notes
I updated the version
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The FLUKA license (it is not GPL):
 Standard download: binary library + user routines.

● FLUKA can be used freely for scientific and academic purposes, 
ad-hoc agreement for commercial purposes

● It cannot be used for weapon related applications

 It is possible, by explicit signing of license, to download the source for 
researchers of scientific/academic Institutions.         
● FLUKA can neither be copied into other codes (not even partially), nor 

translated into another language without permission

 For commercial use, trial version (limited in time and random seeds) available. 
Commercial license to be negotiated with CERN & INFN.

Please register on www.fluka.org …..and  read the license! 

http://www.fluka.org/
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The FLUKA mailing lists

 fluka-users@fluka.org
Users are automatically subscribed here when registering on the web site. 
It is used to communicate the availability of new versions, patches, etc.

 fluka-discuss@fluka.org
Users are encouraged to subscribe at registration time, but can uncheck the 
relevant box. It is used to have user-user and user-expert communication about 
problems, bugs, general inquiries about the code and its physics content
Users are strongly encouraged to keep this subscription

mailto:fluka-users@fluka.org
mailto:fluka-discuss@fluka.org
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Using FLUKA
Platform: Linux with g77 (on 32 and 64 bit machines)

and gfortran (on 64 bit machines)
Mac OSX with gfortran

• Command/options driven by “data cards” (ascii file) 
Graphical interface is available

• Standard Geometry (“Combinatorial geometry”): input by “data cards”

Standard Output and Scoring:
• Apparently limited but highly flexible and powerful 
• Output processing and plotting interface available

Standard Input:

The code may be compiled/run only using operating systems, compilers (and associated) 
options tested and approved by the development team
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Disclaimer
 A good FLUKA user is not one that only masters technically the program
 BUT a user that:

 Indeed masters technically the code;
 Know its limitations and capabilities;
 Can tune the simulation to the specific requirements and needs of 

the problem under study;
but most of all
 Has a critical judgment on the results

 Therefore in this course we will equally focus on:
 The technical aspects of the code

[building your input, geometry, scoring, biasing, extracting results…]
as well as
 The underlying physics and MC techniques
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The course team
 Teachers, please introduce yourself
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The students
 Students, please introduce yourself, with a word on your application field



Thanks for your attention!
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