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• Fluka is a Monte Carlo software that simulates 
electromagnetic and nuclear interactions in 
matter very precisely. 

What is FLUKA?

• It has become the standard tool for 
investigating beam-machine interactions, 
radiation damage, and radioprotection 
issues in the CERN accelerator complex 
over the years.

• All kind of particle transport and interactions with matter: from proton and electron 
accelerator shielding to target design, calorimetry, activation, dosimetry, detector 
design, Accelerator Driven Systems, cosmic rays, neutrino physics, radiotherapy, etc.
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Origins of Monte Carlo

• Scientists at the Manhattan Project had difficulty calculating a
neutron interaction model that was too complex to be solved
by using algebraic equations.

• Stanislaw Ulam, while playing cards in his spare time, noted
that he could count the probability of a winning hand, and if
you do this many times, you can simply observe the statistical
result.

• An new approach was born - plugging in randomly chosen
numbers into the equations and calculating the results. A
code-name was required, and “Monte Carlo” was chosen, in a
nod to the Monaco casino town (where Ulam’s uncle
gambled).

• By sampling random numbers and analyzing the results with
statistics, they were able to make very good predictions -- and
in fact guide the design of an atomic bomb that ultimately
ended World War II.
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• FLUKA is used at CERN to perform LHC beam-
machine interaction simulations and calculate dose
predictions against Beam Loss Monitors (BLMs)
measurements

• Monte Carlo calculations for the ATLAS cavern
background

• Various shielding calculations

Examples of FLUKA use in CERN
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• Monte Carlo Simulations are considered as a gold standard for 
dosimetric calculations in medical physics

• FLUKA code is often used for dosimetry in in ion beam therapy

• In Lithuania we don't have ion therapy, but we used the FLUKA 
simulation for conventional radiotherapy in complicated 
circumstances, which cannot be correctly assessed with standard 
Treatment Planning System.

FLUKA use in medical physics
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• In conventional brachytherapy treatments,
planning systems calculate doses assuming a
homogeneous environment (water cylinder)

• However, the actual human tissues are
heterogeneous. Using Monte Carlo simulation, we aim
to represent a more realistic dose distribution in the
anatomical head model

• It may help to achieve optimal treatment results
and the lowest possible side effects.

Monte Carlo simulation of the distribution of brachytherapy doses 

in a voxel-based human head phantom (Msc thesis, A.Sevcik)
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Topics in dosimetric hydrogel research
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• Together with KTH Royal Institute of
Technology in Stockholm, we are
developing C++ code for Monte Carlo
simulation of a radiation-induced polymer
development model.

• The radiation used in this model will
come from the FLUKA simulation results.

Current work -

Monte-Carlo Model for 

Radiation Induced Growth of 

Polymers


