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Cronograma
----------------------------------------------------- Tópicos Essenciais -------------------------------------------------------

1 – Introdução ao FLUKA: Aplicações do FLUKA. Apresentação da interface Flair. Simulação básica. 

Data: 23/01/2023

Apresentadora: Isabela

2 – Introdução ao Método Monte Carlo: Funcionamento geral de um código Monte Carlo.

Data: 25/01/2023

Apresentadora: Tanus

3 - Geometria: como construir geometrias no FLUKA com geometria booleana, cartões, criando corpos e regiões. 
Ferramentas básicas de geometria da Flair. Cartão ruler: a régua do Flair.

Data: 27/01/2023

Apresentador: Tanus

4 - Materiais: construção de materiais e compostos com o FLUKA. Preprocessor (if, else, elif).

Data: 30/01/2023

Apresentadora: Isabela

5 – Feixes: parâmetros gerais do feixe. Cartões BEAM, BEAMPOS, BEAMAXES. 

Data: 01/02/2023

Apresentadora: Isabela

6 - Detectores – USRBDX/USRTRACK: visualização de espectros e partícula por partícula.

Data: 03/02/2023

Apresentador: Tanus

7 - Detectores – USRBIN (parte I): dos plots de resultados do 1D ao 3D. Montagem de cartões. Parâmetros. 
Normalizações. Realizando plots com a interface.

Data: 06/02/2023

Apresentadora: Isabela

8 - Detectores – USRBIN (parte II): dos plots de resultados do 1D ao 3D. Plots sobrepostos. Arquivos de output. 
Parâmetros gnuplot.

Data: 08/02/2023

Apresentador: Tanus

-------------------------------------- Tópicos Avançado--------------------------------

9 - Cartões de transporte e física: apresentação dos cartões EMFCUT (transport, 
PROD-CUT, ELPO-THR), PART-THR, DISCARD, MULSOPT, LOW-NEUT e 
PHYSICS (EVAPORAT, PEATHRES, COALESCE), PHOTONUC

Data: 10/02/2023

Apresentador: Tanus.

10 - Técnicas de Bias: métodos para atingir resultados com melhores 
estatísticas em menor tempo. 

Data: 13/02/2023

Apresentadora: Isabela

11 – Ferramentas avançadas: Rotação e translação. Flair “avançado”. Gerando 
vídeos com resultados.

Data: 15/02/2023

Apresentador: Tanus

Data: 17/02/2023 – Não haverá aula

Data: 20/02/2023 – Não haverá aula

Data: 22/02/2023 – Não haverá aula

--------------------------------------- Aplicações Específicas ---------------------------------------

12 - Uso de espectros com source routines: Importando espectros externos no FLUKA. 

Data: 24/02/2023

Apresentador: Tanus

13 - Ativação e produção de radioisótopos: apresentação dos principais cartões para o 
estudo da ativação induzida por feixe de partículas 

Data: 27/02/2023

Apresentador: Tanus

14 - Campos eletromagnéticos: implementação de campos eletromagnéticos nas 
simulações.

Data: 01/03/2023

Apresentadora: Isabela

15 - Imagens DICOM: demonstração do carregamento de imagens DICOM na geometria no 
FLUKA.  

Data: 03/03/2023

Apresentadora: Isabela

16 - Simulando em clusters: demonstração de exemplos de adaptações para simulações em 
clusters. Enviando e recebendo arquivos das simulações.

Data: 06/03/2023

Apresentadora: Isabela

17 – FLUKA no Sirius – Apresentação das principais definições realizadas com o FLUKA em 
um acelerador tipo síncrotron.

Data: 08/03/2023

Apresentadores: Isabela e Tanus
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FLUKA.CERN
Código Monte Carlo de transporte e interação da radiação com a matéria.
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Código Monte Carlo de transporte e interação da radiação com a matéria.
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APLICAÇÕES:

Cálculo de blindagem

Design de detectores

Física de partículas

Dosimetria

Aplicações médicas

Design de aceleradores

...



Capacidades do FLUKA
Transporte e deposição de partículas e suas secundárias

Todas as partículas transportadas pelo código

Nêutrons

Múons



Capacidades do FLUKA
Geometrias complexas



Capacidades do FLUKA
Avaliação da quantidade de material radioativo produzido em função do tempo 

Prótons

Fótons



Suporte aos usuários
Cursos e fórum de discussão para os usuários do FLUKA

Curso Iniciante (Beginners’ Training):

• Ocorre anualmente.

Curso Avançado (Advanced Course): 

• Última edição ocorreu em 2019;

• Planejado para ocorrer entre 5 e 9 de 
junho nos EUA em 2023.



Flair
A Interface Gráfica do FLUKA.CERN (e futuramente de outros códigos)
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Introduction to Flair and basic input

A very basic introduction to perform your first simulation



Introduction to Flair and basic input 5

“Ribbon tab” or “Program tab”

Ribbon

Dynamic tab

Status bar

Starting Flair and basic nomenclature 



What’s each tab for?

Introduction to Flair and basic input 6

Build input and geometry

Build geometry and plot results

Run and merge results Plot results

Compile own executable

Visualize output files and messages



The input as a text file

Introduction to Flair and basic input 7

• Mentioned here just for completeness

.flair file includes

info & instructions

for the flair project

This course is based

on the use of flair, 

no further mention 

of these text files

.inp

.flair



Input tab – 1: general info

Introduction to Flair and basic input 8

Open and 

save input file

• Standard looking “Windows” tab

Move cards up and down

(some limitations present)

Recommended to use the

suggested structure

Add, clone,

delete cards

Input file tree

Cards grouped according to their “field of action”



Input tab – 2: input file tree and card grouping

Introduction to Flair and basic input 9

• Input file tree and card grouping

How are the cards grouped?

Alphabetical listing

also available

Input file tree

Cards grouped according to

their “field of action”



Input tab – 3: input file tree and card grouping

Introduction to Flair and basic input 10

• General: defaults selection and other general cards            this lecture

• Primary: definition of the particle source

• Geometry: definition of the geometry

• Media: definition and assignment of “materials”

• Physics: control specific physics processes

• Transport: control specific transport details                           dedicated lectures

• Biasing: definition of biasing

• Scoring: definition of estimators

• Flair: definition of flair add-ons for visualization

• Preprocessor: definition of preprocessor instructions



Pausa
Voltamos em 15 minutos



Input tab – 4: General cards

Introduction to Flair and basic input 11

TITLE START STOP RANDOMIZe DEFAULTS

TITLE

• Not a mandatory card

• Allows to assign a title to the simulations

• The title is printed in the output files



Input tab – 5: General cards

Introduction to Flair and basic input 12

TITLE START STOP RANDOMIZe DEFAULTS

START

• Actually listed among the “Primary” cards

• Allows to set the number of primary particles to be simulated

• Allows to set other parameters for advanced use



Input tab – 6: General cards

Introduction to Flair and basic input 13

TITLE START STOP RANDOMIZe DEFAULTS

STOP

• Stop the execution of the program

• Not really mandatory (program stops at the end of the input)

• Can become handy for debugging purposes



Input tab – 7: General cards

Introduction to Flair and basic input 14

TITLE START STOP RANDOMIZe DEFAULTS

RANDOMIZ

• Allows to initialize different random sequences

• For debugging purposes, the “random seed” must be the same

• Different “random seeds” are required in order to differentiate histories

• Flair takes care of the “random seeds” when spawning runs (see later)



Input tab – 8: General cards

Introduction to Flair and basic input 15

TITLE START STOP RANDOMIZe DEFAULTS

DEFAULTS

• Allows to select the physics defaults (list of predefined defaults available)

• Physics defaults can be overridden with specific cards

• Can be preceded only by the  TITLE and  GLOBAL cards

• Given the progress over time in computer power, it is a reasonable approach to:

• always select the most detailed physics defaults: PRECISIO

• depending on the needs of the problem, override specific defaults



The manual

Introduction to Flair and basic input 16

• Can be accessed using F1 button

• Can be accessed clicking on the “info” button

• The manual will open on the relevant page

• The manual is also available on the Fluka web page www.fluka.cern



Geometry tab – 1

Introduction to Flair and basic input 17

• Visualise and edit geometry

• Plot results

• Dedicated lectures



Run tab

Introduction to Flair and basic input 21

• 3 views: “Runs”, “Files”, and “Data”

• Shared listbox:

List of simulations 

associated with the project



Run tab – Runs view – 1

Introduction to Flair and basic input 22

• Management of the various simulations

• Basic inputfile of the Flair project

• Different simulations associated 

with the Flair project

• Number of spawns



Run tab – Runs view – 2

Introduction to Flair and basic input 23

• Override of inputs

• Number of primaries

• Executable

• #define

Dedicated lecture



Run tab – Runs view – 3

Introduction to Flair and basic input 24

• Cycles control: how many cycles to run, starting from which cycle

• Remove files from a 

previous simulation

• Kill the current simulations

• Cleanly stop the cycles/runs currently running

• Start a simulation

• Refresh the progress field



Run tab – Runs view – 4

Introduction to Flair and basic input 25

• Estimated end 

of the simulation

• Time per 

primary

• Input file actually running

• Status

• Temporary 

directory

• Overall job 

progress bar

• Cycle progress bar • Time since the 

start of the cycle

• Time until the end 

of the simulation

• Time until the 

end of the cycle



Run tab – Runs view – 5

Introduction to Flair and basic input 26

• WARNING: 

“Finished OK” means OK from the computing point 

of view, there is no guarantee that the output of the 

simulation is physically meaningful!

• Status

• At the end of the simulations…



After running – 1

Introduction to Flair and basic input 27

• Content of the

working

directory

• Content of the 

working 

sub-directory



After running – 2

Introduction to Flair and basic input 28

• Content of the

working

directory

• Content of the 

working 

sub-directory

.inp and .out files 

specific of each spawn



Run tab – Files view – 1

Introduction to Flair and basic input 29

• Generated files accessible via the Files view



Run tab – Files view – 2

Introduction to Flair and basic input 30

• File per each cycle:

• one (1) .out file

• one (1) .log file

• one (1) .err file

• one (1) random seed file

• one (1) scoring file per each logical unit scoring used



Run tab – Files view – 3

Introduction to Flair and basic input 31

• Naming convention for file names; the filename contains:

• the name of the run, e.g.: small

• The spawn identifier, e.g.: 01

• The cycle identifier, e.g.: 001

• The file type identifier, e.g.: .err , fort.21 , ran



Run tab – Files view – 4

Introduction to Flair and basic input 32

• Naming convention for file names; the filename contains:

• the name of the run, e.g.: small

• The spawn identifier, e.g.: 01

• The cycle identifier, e.g.: 001

• The file type identifier, e.g.: .err , fort.21 , ran

• In this example 6 files were generated:

small_01001.err small_01001_fort.21

small_01001.log small_01001_fort.22

small_01001.out

ransmall_01001



Run tab – Data view – 4

Introduction to Flair and basic input 40

• Process can be forced by hand:

• 1-Select the run

• 2-Refresh

• 3-Scan

• 4-Process (merge)

• Processed binary results 

files are generated

(specific extensions:

.bnn, .bnx, .rnc, etc.

more in other lectures)

1

3 2 4



Run tab – Cleaning – 1

Introduction to Flair and basic input 41

• Removing files generated for the cycles and merged files are different actions!

“Clean” in the “Runs tab”…

…will remove all and only the files generated within a 

specific run (or spawn), e.g.:
large_01001_fort.21 large_02001_fort.21

large_01001_fort.22 large_02001_fort.22

large_01001.err large_02001.err

large_01001.log …

large_01001.out …

ranlarge_01001



Run tab – Cleaning – 2

Introduction to Flair and basic input 42

• Removing files generated for the cycles and merged files are different actions!

“Clean” in the “Data tab”…

…will remove only the merged results, e.g.:
small_21.bnn

small_22.bnn



Plotting results in the Plot tab – 1

Introduction to Flair and basic input 46

• Possible to plot geometry and all built-in scorings results

• List of all plots

• Four geometry plots by default
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