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Introduction to Flair and basic input

A very basic introduction to perform your first simulation



WHAT(1)Card name WHAT(2) WHAT(3) WHAT(4) WHAT(5) WHAT(6) SDUM

A very short introduction

ÅFlukaôsstory began a long time ago (1970s)é

éno graphical interfaces, input and output via text file

ÅInputfile can be very long > 50k lines

ÅInputfile based on ñcardsò:  . inp file

ÅEach card has 1 name, 6 values (called WHATs), 1 string (called SDUM)

ÅTwo examples of cards (the actual meaning is not relevant here):

BEAMPOS       4750.5     130.0    4866.5                              NEGATIVE

BEAM            - 0.4       0.2       5.0     1.E - 4     1.E - 4 ELECTRON
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A very short introduction

ÅIn 2006, Flair was born!

Fluka advanced interface

Input file creation

Geometry visualisation and construction

Simulation execution

Results visualisation

ÅFlair acts as an intermediate layer between the user and the inputfile

ÅIt allows a user friendly editing of the Fluka input 

ÅBased on a .flair file and generates the . inp file that is run by Fluka

Flair Í Fluka
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Fluka & Flair  

ÅAlthough strongly linked, they are two different things  (. inp Í .flair )

ÅFluka is a Monte Carlo transport code based on text files

ÅFlair is a graphical interface to Fluka

ÅThey work together but are different

ÅIt is possible to work with Fluka only using text editors (for expert or old users)

ÅFlair is not just a graphical interface for text editing

ÅFlair has a lot of features very useful for expert users

ÅThis entire course will be based on Flair
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ñRibbon tabò or ñProgram tabò

Ribbon

Dynamic tab

Status bar

Starting Flair and basic nomenclature 



Whatôs each tab for?
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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
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ÅMentioned 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 ï1: general info
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Open and 

save input file

ÅStandard looking ñWindowsò 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 ñfield of actionò



Input tab ï2: input file tree and card grouping
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ÅInput file tree and card grouping

How are the cards grouped?

Alphabetical listing

also available

Input file tree

Cards grouped according to

their ñfield of actionò



Input tab ï3: input file tree and card grouping

Introduction to Flair and basic input 10

ÅGeneral: defaults selection and other general cards            this lecture

ÅPrimary: definition of the particle source

ÅGeometry: definition of the geometry

ÅMedia: definition and assignment of ñmaterialsò

ÅPhysics: control specific physics processes

ÅTransport: control specific transport details

ÅBiasing: definition of biasing

ÅScoring: definition of estimators

ÅPreprocessor: definition of preprocessor instructions

ÅFlair: definition of flair add-ons for visualization

dedicated lectures



Input tab ï4: General cards
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TITLE START STOP RANDOMIZe DEFAULTS

TITLE

ÅNot a mandatory card

ÅAllows to assign a title to the simulations

ÅThe title is printed in the output files



Input tab ï5: General cards
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TITLE START STOP RANDOMIZe DEFAULTS

START

ÅActually listed among the ñPrimaryò cards

ÅAllows to set the number of primary particles to be simulated

ÅAllows to set other parameters for advanced use



Input tab ï6: General cards
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TITLE START STOP RANDOMIZe DEFAULTS

STOP

ÅStop the execution of the program

ÅNot really mandatory (program stops at the end of the input)

ÅCan become handy for debugging purposes



Input tab ï7: General cards
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TITLE START STOP RANDOMIZe DEFAULTS

RANDOMIZ

ÅAllows to initialize different random sequences

ÅFor debugging purposes, the ñrandom seedò must be the same

ÅDifferent ñrandom seedsò are required in order to differentiate histories

ÅFlair takes care of the ñrandom seedsò when spawning runs (see later)



Input tab ï8: General cards
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TITLE START STOP RANDOMIZe DEFAULTS

DEFAULTS

ÅAllows to select the physics defaults (list of predefined defaults available)

ÅPhysics defaults can be overridden with specific cards

ÅCan be preceded only by the  TITLE and  GLOBAL cards

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

Åalways select the most detailed physics defaults: PRECISIO

Ådepending on the needs of the problem, override specific defaults



ÅIt is possible to specify values using expressions

ÅPossible to make parametric runs

ÅFields starting with ñ=ñ will be evaluated by flair, e.g.:

BEAMPOS     x: =2+10*length

ÅExpressions are stored in the .flair file

ÅExpressions are also stored in the . inp file as comments, e.g.:

!@what.1=2+10*length

ÅThe cards in the . inp file contain the evaluated values

Do not change by hand, they will be overwritten by flair!!!
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Input tab ï9: Expressions



ÅSee manual for details (see next slide for the manual)

ÅUseful predefined quantities

ÅUnits, e.g.: MeV, mm, msé (warning: only threated as conversion factors)

ÅConstants: fwhm, c, qeé

ÅParticle masses: Mp, Meé

ÅAll common mathematical functions: sin(x), cos(x), exp(x)é

ÅSome physics functions

ÅCard reference functions

Åwhat(n)

Åbody(name,what)

Åcard(tag,sdum/id, what)

Input tab ï10: Expressions
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ÅRecurring feature in Fluka

ÅNot just regions:

ÅRegions

ÅMaterials

ÅDetectors

ÅLattices

ÅParticles

Åé

Input tab ï11: ñReg:ò, ñto Reg:ò, ñStep:ò
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ÅAllows to assign a property to multiple ñregionsò (or whatever) in one single card

ÅExample 1: ñCARBONò is assigned to all regions from ñregion_1ò to ñregion_4ò

Input tab ï12: ñReg:ò, ñto Reg:ò, ñStep:ò
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ÅAllows to assign a property to multiple ñregionsò (or whatever) in one single card

ÅExample 2: ñCARBONò is assigned to ñregion_1ò and ñregion_3ò

Input tab ï13: ñReg:ò, ñto Reg:ò, ñStep:ò
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ÅAllows to assign a property to multiple ñregionsò (or whatever) in one single card

ÅExample 3: activate ñPHOTONUCò (exact meaning not relevant here) for 

ñCARBONò, ñOXYGENò, ñALUMINUMò, ñCOPPERò, etc.

Input tab ï14: ñReg:ò, ñto Reg:ò, ñStep:ò
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ÅAllows to assign a property to multiple ñregionsò (or whatever) in one single card

ÅThe same concept applies to all other cases:

materials, particles, lattices, etc.

ÅSpecial variables:

Å@LASTEREG i.e. the last defined region

Å@LASTMAT i.e. the last defined material

Å@LASTPART i.e. the last pre-defined particle

as of today: AOMEGAC0 (ɱ )

Input tab ï15: ñReg:ò, ñto Reg:ò, ñStep:ò
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ÅCan be accessed using F1 button

ÅCan be accessed clicking on the ñinfoò button

ÅThe manual will open on the relevant page

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

The manual
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Geometry tab ï1
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ÅVisualize and edit geometry

ÅPlot results

ÅDedicated lectures



ÅViewports automatically refreshed when input is changed

Geometry tab ï2
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Filters

Objects

Listbox

Properties 

& Attributes

Listbox

Layout management



Geometry tab ï3
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Red 

viewport
Green 

viewport

Blue 

viewport
Magenta 

viewport



Geometry tab ï4
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ÅPossible to navigate with mouse and keyboard (see dedicated lecture)



Geometry tab ï5
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ÅPossible to add layers for better visualization:

ÅAppearance (fonts, etc.)

ÅScoring (see Scoring-1 lecture)

ÅSpecial quantities (e.g. region importance)

ÅBackground images (to help building geometry)



Run tab
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Å3 views: ñRunsò, ñFilesò, and ñDataò

ÅShared listbox:

List of simulations 

associated with the project



Run tab ïRuns view ï1
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ÅManagement of the various simulations

ÅBasic inputfile of the Flair project

ÅDifferent simulations associated 

with the Flair project

ÅNumber of spawns



Run tab ïRuns view ï2
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ÅOverride of inputs

ÅNumber of primaries

ÅExecutable

Å#define

Dedicated lecture



Run tab ïRuns view ï3
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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 ïRuns view ï4
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ÅEstimated end 

of the simulation

ÅTime per 

primary

ÅInput file actually running

ÅStatus

ÅTemporary 

directory

ÅOverall 

job

progress

bar

ÅCycle progress bar ÅTime since the 

start of the cycle

ÅTime until the end 

of the simulation

ÅTime until the 

end of the cycle



Run tab ïRuns view ï5
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ÅWARNING: 

ñFinished OKò means OK from the computing 

point of view, there is no guarantee that the 

output of the simulation is physically meaningful!

Status

ÅAt the end of the simulationsé



After running ï1
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ÅContent of the

working

directory

ÅContent of the 

working 

sub-directory



After running ï2
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ÅContent of the

working

directory

ÅContent of the 

working 

sub-directory

. inp and .out files 

specific of each spawn



Run tab ïFiles view ï1
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ÅGenerated files accessible via the Files view



Run tab ïFiles view ï2
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ÅFile per each cycle:

Åone (1) fluka .out file     &   one (1) flair .out file

Åone (1) .log file

Åone (1) .err file

Åone (1) random seed file

Åone (1) scoring file per each logical unit scoring used



Run tab ïFiles view ï3
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ÅNaming convention for file names; the filename contains:

Åthe name of the run, e.g.: small

ÅThe spawn identifier, e.g.: 01

ÅThe cycle identifier, e.g.: 001

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



Run tab ïFiles view ï4
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ÅNaming convention for file names; the filename contains:

Åthe name of the run, e.g.: small

ÅThe spawn identifier, e.g.: 01

ÅThe cycle identifier, e.g.: 001

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

ÅIn this example 7 files were generated:

small_01001.err small_01001_fort.21

small_01001.log small_01001_fort.22

small_01001.out small_01.out

ransmall_01001



Run tab ïFiles view ï4
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ÅNaming convention for file names; the filename contains:

Åthe name of the run, e.g.: small

ÅThe spawn identifier, e.g.: 01

ÅThe cycle identifier, e.g.: 001

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

ÅIn this example 7 files were generated:

small_01001.err small_01001_fort.21

small_01001.log small_01001_fort.22

small_01001.out small_01.out

ransmall_01001        renaming is planned



Run tab ïFiles view ï5
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ÅSpawn 1 Cycle 1

ÅSpawn 1 Cycle 5



Run tab ïFiles view ï6
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ÅSpawn 1 Cycle 1

ÅSpawn 2 Cycle 1



Run tab ïFiles view ï7
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ÅSpawn 1 Cycle 1

ÅSpawn 1 Cycle 6

ÅRandom file for the next 
cycle is generated



Run tab ïData view ï1
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ÅAll the generated files need to be merged to be analyzed

small_01001_fort.21 small_03001_fort.21

small_01002_fort.21 small_03002_fort.21

small_01003_fort.21 small_03003_fort.21

small_01004_fort.21` small_03004_fort.21

small_01005_fort.21 small_03005_fort.21

small_02001_fort.21 small_04001_fort.21

small_02002_fort.21 small_04002_fort.21

small_02003_fort.21 small_04003_fort.21

small_02004_fort.21 small_04004_fort.21

small_02005_fort.21 small_04005_fort.21



Run tab ïData view ï2
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ÅFlair automatically identifies the logical units used from the input file



Run tab ïData view ï3
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ÅFlair finds all the corresponding file (per spawn and per cycle)



ÅProcess can be forced by hand:

Å1-Select the run

Å2-Refresh

Å3-Scan

Å4-Process (merge)

ÅProcessed binary results 

files are generated

(specific extensions:

. bnn , . bnx , . rnc , etc.

more in other lectures)

Run tab ïData view ï4
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1

3 2 4



ÅRemoving files generated for the cycles and merge files are different actions!

Run tab ïCleaning ï1
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ñCleanò in the ñRuns tabòé

éwill 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 é

large_01001.out é

ranlarge_01001



ÅRemoving files generated for the cycles and merge files are different actions!

Run tab ïCleaning ï2
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ñCleanò in the ñData tabòé

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

small_22.bnn



ÅOnly very basic information is given here

ÅUser routines are discussed in a dedicated lecture...

Compile tab
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ÅRoutine to 

be compiled

ÅAdd routines ÅSelect linker ÅBuild 

executable

my_exe.exe



Do you remember slide 6?
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Build input and geometry

Build geometry and plot results

Run and merge results Plot results

Compile own executable

Visualize output files and messages



Do you remember slide 6?
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Build geometry and plot results

Plot results



ÅPossible to plot geometry and all built-in scorings results

Plotting results in the Plot tab ï1
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ÅList of all plots

ÅFour geometry plots by default



Plotting results in the Plot tab ï2
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ÅIt is possible to automatically generate the plots for all scorings in the input

ÅThe program scans the input when ñOzò is invoked



ÅIt is possible to add plots by hand, one by one

ÅClick on ñAddò and select the one you like from the pull down menu

(here, weôll see only USRBIN)

Plotting results in the Plot tab ï3
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Plotting results in the Plot tab ï4
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ÅName of the file that will be saved ÅTitle of the plot ÅDisplay ID



Plotting results in the Plot tab ï5
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ÅPlenty of options

for plot customization



Plotting results in the Plot tab ï6
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ÅSelection of the file containing the results of the simulations

ÅOpens standard pop-up for file selection

ÅExtra info available

Å#primaries

Å#cycles



Plotting results in the Plot tab ï7
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ÅSelection of the scoring within the chosen file (see scoring lecture)

ÅStandard pull-down menu

ÅExtra info available

ÅQuantity scored

ÅType of mesh

ÅMesh details

ÅMin & max values



Plotting results in the Plot tab ï8
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ÅSelection of plot type and options

Å2D vs 1D projections

ÅPlot extension

ÅUncertainty

ÅGraphical options

ÅNormalisation



Plotting results in the Plot tab ï9
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Å2D vs 1D projections



Plotting results in the Plot tab ï10
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ÅThe result is averaged over the selected coordinate

i.e. a X-Z plot averaged over the Y coordinate



Plotting results in the Plot tab ï11
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ÅThe result is projected along the selected coordinate

and averaged over the non-selected coordinates

i.e. a projection along the Z axis



Plotting results in the Plot tab ï12
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ÅPlot extension

ÅThe results is averaged only 

within the specified limits 



Plotting results in the Plot tab ï13
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ÅUncertainty

By ticking the ñerrorsò box, it is 

possible to plot the statistical 

uncertainty in percent



ÅIt is possible to superimpose USRBIN results on the geometry

ÅA new layer has to be created or cloned from an existing one

Plotting results in the Geometry tab ï1
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ÅIt is possible to superimpose USRBIN results on the geometry

ÅA new layer has to be created or cloned from an existing one

Å<add> ñUsrbinò

(possible to add more than one)

ÅSelect the file with the results

ÅSelect the detector

ÅPlay with normalization,

palette and other options

Plotting results in the Geometry tab ï2
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ÅIt is possible to superimpose USRBIN results on the geometry

ÅA new layer has to be created or cloned from an existing one

Å<add> ñUsrbinò

ÅSelect the file with the results

ÅSelect the detector

ÅPlay with normalization,

palette and other options

ÅSelect the layer to visualize

Plotting results in the Geometry tab ï3
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