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Introduction to FLUKA



• hadron-hadron and hadron-nucleus interactions

• nucleus-nucleus interactions (including deuterons!)

• photon interactions (>100 eV)

• electron interactions (> 1 keV; including electronuclear)

• muon interactions (including photonuclear)

• neutrino interactions

• low energy (<20 MeV) neutron interactions and transport

• particle decay

• ionization and multiple (single) scattering (including all 

ions down to 250 eV/u)

FLUKA at a glance

Introduction to FLUKA 2

• coherent effects in crystals (channelling)

• magnetic field, and electric field in vacuum

• combinatorial geometry and lattice capabilities

• voxel geometry and DICOM importing

• analogue or biased treatment

• on-line buildup and evolution of induced 

radioactivity and dose

• built-in scoring of several quantities (including 

DPA and dose equivalent) 

one 450 GeV proton on aluminum



FLUKA at a glance [II]
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Accelerator design

Particle physics 

Cosmic ray physics

Neutrino physics

Medical applications

Radiation protection (shielding   design, activation)

Dosimetry

Radiation damage

Radiation to electronics effects

 ADS systems, waste transmutation

Neutronics

In support of a 

wide range of applications



A bit of history

• FLUKA was born in the 60’s at CERN with Johannes Ranft

• It was further developed in the 70s and 80s in a collaboration between Leipzig University, CERN and Helsinki 

University for applications, e.g., at CERN’s high energy accelerators, and in the 90s with INFN, among others 

for the design of SSC and LHC 

• From 2003 until August 2019 maintained and developed under a CERN & INFN agreement

• From December 2019, new CERN distribution aiming to ensure FLUKA's long-term sustainability and capability 

to meet the evolving requirements of its user community, welcoming contributions by both established FLUKA 

contributors as well as new partners within a formal international collaboration.

• Presently a joint development & management team based in the CERN Accelerators and Technology Sector 

and Radiation Protection Group and at ELI Beamlines (Prague, CZ), with contributors from JRC-Geel and 

the CERN Research and Computing Sector, is in place.
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FLUKA.CERN distribution
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https://fluka.cern

FLUKA 4-0 released in June 2020

FLUKA 4-0.1 released in August 2020

FLUKA 4-1 released in November 2020

FLUKA 4-1.1 released in February 2021

FLUKA 4-2 released in October 2021

FLUKA 4-2.1 released in December 2021

FLUKA 4-2.2 released in March 2022

FLUKA 4-3 released in September 2022

FLUKA 4-3.1 released in December 2022

FLUKA 4-3.2 released in March 2023

FLUKA 4-3.3 released in May 2023

https://fluka.cern/


Licensing Scheme
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Registration options

FLUKA Single User License Agreement

Affiliates of institutes with a FLUKA Institutional License Agreement

CERN Staff members and Fellows

Affiliates of institutes which signed the FLUKA Memorandum of Understanding

Companies which purchased a FLUKA Commercial License Agreement

source code

development version

Includes access to the

• Licences are free except for commercial use

• They are granted for non-military use only

• Certain past restrictions were removed: benchmark publications are straight allowed and 

source code modifications are permitted through the institutional licence

• The FLUKA.CERN collaboration is open to interested contributors
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Main features released in the last 3 years

• FLUKA 4-0

• Electric field in vacuum; electronuclear reactions; direct (p,n) reactions

• Coherent transport effects for charged particles in bent crystals

• FLUKA 4-1

• Compound nucleus spin and parity accounted for in evaporation and Fermi break-up

• New source routine

• FLUKA 4-2

• Low-energy deuterons interaction model; proton reaction cross section refinement

• Generation and transport of alpha particles from decay

• ICRP116 and ICRU95 conversion coefficients

• Simplified out-of-the-box usage of multiple magnetic fields

• FLUKA 4-3

• Pointwise treatment for low energy neutrons interactions

• Synchrotron radiation emission during tracking
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Towards the FLUKA 5th generation

It will feature a new C++ technical infrastructure, based on the Geant4 engine

• Keeping the same FLUKA philosophy of today:

• Fully integrated physics models

• Same (or better) physics performance

• Same (or better) user experience (input and output backward compatibility assured through the 

Flair interface)

• Increasing synergy with Geant4:

• FLUKA physics models become accessible from Geant4, namely for hadron-nucleus inelastic 

interactions with the Geant4 beta release of June 2023

• Flair interface facilitates code inter-comparisons by enabling users to run Geant4 from a FLUKA 

input



See and quote
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User support
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Note: an independent one time registration is required to be 

able to participate

Thanks for your answers! 

Link your FLUKA papers in the dedicated category

Can be opened through Flair

https://cern.ch/fluka-forum

https://cern.ch/fluka-forum


FLAIR
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https://flair.cern

3.2-4.5

Fri 26-May-2023

https://flair.cern/


The advanced course

• Exploring the user routines world

• Learning/practicing additional built-in capabilities

• Achieving a more conscious use of the code 

• Unprecedented final focus on optical photon simulation
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…and the user workshop!

Lior Epstein: Contribution of  and  radiation to the dose from diffusing alpha-emitters radiation therapy 

Tim Ramaker: Using FLUKA to estimate dose rates of sources with arbitrary geometry

Jingfang Zhao: Depth dose and LET distribution of carbon ion beam in the microporous structure

Vittorio Boccone: Lead-free compact shielding for electron detectors

Mary Chin: FLUKA simulation experience and needs at BNL

Yael Fried: Radiation protection calculations for an Am-Be neutron source

Sanjeev Faruk: Shielding assessments for the Diamond II upgrade

Dajun Zhu: Radiation shielding design simulation for ANSTO accelerator test facility 

IsabelaCastrodeMoraes:Radiation shielding for the Brazilian synchrotron light source

Andrei Patapenka: FLUKA simulations to support “NorthStar” Mo-99 producer facility commissioning



Many thanks to ANL

and in particular to Sunil Chitra


