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What is flair

FLUKA Advanced Interface [ http://wwwfluka.org/flair ]
[ User friendly graphical Interface
m Minimum requirements on additional software
m Working in an infermediate level

Front-End interface:
m Fully featured file Editor Writes a standard .inp file

® Mini-dialogs for each card, allows easy editing
m Error checking and validation of the input file during editing

[ interactive visualization, editing, and debugging
m Generation of the FLUKA if needed Through Ifluka and ldpmgmd
[ and monitoring of the status of a/many run(s) Through rfluka
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What is flair -II

Back-End interface:
m Inspection of the fluka_nnn subdirectories

m Fluka output file divided in sections Look at itll
[ (merging) the output data files Utilities in $FLUPRO/flutil
[ generation through an interface with gnuplot

Other Goodies:
m Access to FLUKA as hyper text Look at itll

m Checking for release updates of FLUKA and flair
m Nuclear wallet cards
m Library of materials
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Installation

Flair website http://www.fluka.org/flair (download and documentation)
Two packages:
[ :input / run and data handling / plotting
[ ] : geometry handling and visualization
the python3 version is how recommended!
Installation using RPM/DEB packages (strongly recommended!). As super-user:
m rpm -ivh flair-X-XX.noarch.rpm flair-geoviewer-X-XX.X86-64rpm
or
dpkg -i flair_X.XX-X_all.deb flair-geoviewer_X.XX-XX_amd64.deb
m The package will create all file associations, menu items, and keep track of
updates.
m The package will install the program to: /usr/local/flair
Installation using tar files when necessary (hon-compatible operating system, no
admin): see the website for instructions
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Starting Flair <Q;\
st

Programs Menu (Linux)
m Click the icon of Flair from the programs menu

Usually, Flair is in the Science/Physics sub-menu but this can change depending
on the Linux distribution and window manager (look also in Applications,
Education, Science, or Others sub-menus)

Window Manager (Linux, only via RPM or DEB installation)
m Flair makes an association of the following extensions:

“ flair h@ inp

Console
m Type the command
Check that your $PATH includes the directory where flair is installed
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Startup and configuration files

At startup, flair
m Opens its window at the “flair” page
m Checks for the existence of a FLUKA installation (looking for the FLUPRO env.
var)

m Opens the “Check for Updates” dialog box (every 30 days interval)
m Reads the initialization files: /usr/local/flair/flairini and $HOME /flair/flairini
these contain standards and personal preferences about fonts, colors efc.
Can be changed from the Config menu, not described in this lecture
From here, one can open the

+ [untitled] - flair A - O % .
uo-- oFlair slnput “Geometry <Run =Plot "~ Calculator v - various SprGgeS (InpuT,
nosCut & 3 W Nomal W g Report [ Geometry, Run, Plot) and
Paste .copy New-Open-Save: . . . | ° Print Refresh Config:}iggjtes Exit have fun
©] . Flair A X

As soon as something is
added, flair creates and fills a
Inp: Dir: /home/psala  [Exe: e with extension

Introduction to Flair www.fluka.org
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Project file

Store in a single file all relevant information:

m Project notes

m Links fo needed files: input file, user routines, output files ...

m Definition of Multiple runs from the same inpuft file

m Procedures on how fo run the code

m Information on how to post process and create plots of the results
The format is plain ASCII with extension: flair

i i i N - untitled] - fle
To save it and give it a hame: - P —_ (1. D
. . . . - sCul 3 = Normal v
m the button in the flair main page, or at exit Pate scopyew-oman-savel © © T T -
i :
To read it back: o Flair
m the butfton, or
Inp: Dir: /home
m flair myprojectflair
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The Input page

=

wo-- =Flair =lnput “Geometry #Run oPlot
_ .cut °New- +*Export v

*Preprocessor v xDelete
g 2
Paste pLeEE

sMaterial v
“Copy . save- :Import v Add-=Change v

zClone S

From the page one can

an existing input file
m Create

from template
and modify it

\

<

m just start adding cards
m and of course the inp
+ [untitled] - flair ~ - ax
- «Flair :Input -Geometry Run =Plot - Calculator v -
.cut “New- ‘Exporty  -PreprocessorvsDelete o aShow- .yoeyp ‘all ¥+ oViewer
Paste ssbasjc +Material v Comment- sEditor
‘Conv.‘xdecgy -.Change v 2Clone State- Refresh *Move Down +Print
sempty =
_aheavy-ions . mput_________ 4]
Finput .
H ere we STG rT a General lattice >faults for precision simulations
}yrimary “no_geometry Ts PRECISIO v
oG try svoxel 2 beam characteristics
from [ BEAM Beam: Momentum v P Part: v
* | t } Physics e ;Iattv | op el ;Ia(rv | 8¢
= shape(X):Rectangular v Shape(Y):Rectangular v Ay
em p are \E::if‘%m Define the beam position
l-Scoring "BEAMPOS y
|Fair
~Preprocessor UV TRRTS PR N Y - P Y e T e B
BEAM
Inp: +
Introduction to Flair

Active:3 Total:20

Type:POSITIVE v
[ RN

st

www.fluka.org
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+Cut
Paste

1&Input
i=General

2 Load

“CoPY . save- :Import v Add-:Change v

- =Flair sInput “Geometry -Run =Plot
2New- *Exporty

«Preprocessor v xDelete
*Material v

®

DEFAULTS

2Clone State-“Refresh

+ [untitled] - flair A - DO x
1 Calculator v -

‘Move Up ‘@I ¥ ¢ Viewer
© - #Editor

-Move Down . sPrint

sShow-
»Comment-

PRECISIO v

Define the beam characteristics

E:20.0 Part:PROTON v

[

IAanary PBEAM Beam:Energy v
ey 4p:Gauss v Ap(FWHM):0.2355 20:Flat v o

I@Geobegln Shape(X):Annular v Rmin Rmax:
_Bodies == —— =1
]-Region Foob oo 20k 3 A e S T oy
«Geoend BEAM -20.0  -0.2355 -1.0PROTON

IJMedia

t=Phvsics

Inp: + Active:3 Total:20 -z

Flair cards are extensions of the input cards, containing command, whats, and more:

m Comments

B Assemble continuation cards

Introduction to Flai

r

m Fillable fields for whats with humbers
m Extra fields for multiple-meaning whats
m Drop-down menu for whats whith choices
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- #Flair sInput “Geometry :Run uPlot

+ [untitled] - flair

1=Calculator vy -

A - o x

. .Cut “New- :Exporty  -Preprocessor vxDelete sShow- -Move Up *all* ¥ +aViewer
Pa;te = Load " sMaterial ¥ ~Comment- »Editor
“CoPY .. save- simport v Add-cChange v =Clone State--Refresh *Move D°W”‘ <Print
al DEFAULTS PRECISIO v
IJP? era Define the beam characteristics
A "BEAM Beam:Energy v £:20.0 Part:PROTON v
(EERImETY 2p:Gauss ¥ Lp(FWHM):0.2355 Ap:Flat v 2
“Geobegin Shape(X):Annular v Rmin: Rmax:
“Bodies =
tRegion ST S D - ST TR U DU SR P S AN N o
e BEAM -20.0 -0.2355 -1.0PROTON
‘JMedia
i=Phvsics
Inp: + Active:3 Total:20 s

Flair cards are extensions of the input cards, containing command, whats, and more:

Always check the real input card
The card as written in the input file is shown at the bottom of the page

Check that it is what you wanted!
You can open the manual from flair: the blue icon at the top-right or F1

Introduction to Flair
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Another card

°MATERIAL Name:Skeletal # 0:1.05
Z: Am: A: dE/dx: v

FCOMPOUND Name:Skeletal v Mix:Mass v Elements:7.9 v
f1:10.1 MI1:HYDROGEN v f2:17.1 M2:CARBON v
f3:3.6 M3:NITROGEN v f4:68.1 M4:OXYGEN v
fS:M M5:POTASSIU v 6:0.3 M6:SULFUR v
7:0.2 M7:PHOSPHO v 8:0.1 M8:CHLORINE v
f9: M9: v

P N T et A S Y T #

COMPOUND -10.1 HYDROGEN -17.1 CARBON -3.6 NITROGENSkeletal

COMPOUND -68.1 -0.4 POTASSIU -0.3 SULFURSkeletal

COMPOUND -0.1 CHLORINE Skeletal

Another example: Compound card, all continuation cards together,

the type of composition (mass/volume/atoms)

Introduction to Flair

a field to choose

www.fluka.org
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more on cards

= + Tuntitiod] - fialr
Cards can be
7
) g
el - . . .
o erimary [ | ITed (ClicK on |
“maT Geometry Name:skeletal ¢
o :
mary “Comiphytr RS GNMATIN e Siaeear TV
Geometry ysics. s & ¥ M:Mass v Add d
i Transport  -COMPOUND . HYOROGEN v 211 ] e
Physics Biasing CORRFACT 115 poTASSIU 'y 003
e Scoring LOW-MAT 17 PHOSPHO v 01 . .
Ce ____ Flair LOW-PWXS M9: v Th d 'T'
e wowews 0 m they are grouped in categories
E e CRGLE -
_Preprocessor “MATERIAL o o
‘AssllA’;ZD g””’ROP Reg:VOID v
TERRHE :
m Cloned
GHIl ‘
et n seet
IAM‘EOPO ed: N
e by isores
s . m Enabled / Disabled
. : deaut v
s T e e ey e
T s TV LR Ty L, ST e
Corre o0 o ad o a3 wametee
Fe e SO m deleted
Inp: + Active:20 Total:26

The input can be saved at any moment (“Save”)
Or when Saving the project (from the flair main page)

Or when exiting flair (it asks)

remember: the “master” for Fluka is the input file, not the flair file

Introduction to Flair www.fluka.org
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Geometry viewer - 1

Example, with the basic input template

[untitled] - flair

» <untitled>

R “Delet Lock
eglon - elete ®

v -Materlal wExpand

e sglect-om.{ Botly 2 fn o “ROT-DE sWireframe- s Layer- ulayout- Transparel
:Copy ~Object ¥ =Clone Visibility-« Selection- -Reload ~Reset ‘ROT DEFI
© Geometry A X
- Geometry sLayers #Errors |« ¥x:-0.64472y:0.11987(z:4 “Apply Al + ¥ - sMedia v +Green VA
seonra ufr .
X
Type Name |
SPH blkbody
SPH void
RCC target
REGION BLKBODY
REGION VOID
REGION TARGET
BEAM
+ V¥ eMedia v +Blue - sMedia ¥ *Magenta v-A
~Properties " Attributes
name VOID b
comment Void around
material VACUUM
zone0l  +void -target
+zone
®. « : @ |
Inp: x:-2.987532031  y:6.421532519  z:16 .

Introduction to Flair

Four projections:
Blue, Green, Red,
Magenta

can move ,
zoom in, zoom out.
projection planes
moved with hatched
lines

www.fluka.org
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Geometry viewer - 1

Example, with the basic input femplate

Introduction to Flair

- [untitled] - flair A - o X
HEISFlair Input < Geometry
. Cut +Pan « 4 *Region  xDelete Lock + <untitled> ¥ sMaterial #Expand
Paste Select'orbit' B:ﬁyZone“ROT-DEFI sWireframe-  Layer- ulayout- @Volurm Transpare!
“Copy #Info *Object ¥ =Clone Visibility-« Selection- - Reload ~Reset <ROT-DEFI H . .
3 E m Four pr‘OJ@CTIOHS.
Geometry A X
jrletw‘ V- eMedia ¥ +Red - eMedia ¥ +Green VA B|ue, Gr‘een' Red'
Type Name Magenta
SPH blkbody
SPH void " "
RCC  target B can move Pan’,
REGION BLKBODY
REGION VOID i
REGION— VARSET zoom in, zoom ouf.
BEAM
i . .
: e.. . ... o Mouse click with
V*Blue -~ sMedia ¥ *Magenta v-A
i “ " “ "
“Properties info” or “select’
name TARGET
comment Target active: information
zone01 +target
+z0ne on re-
Location: . . g
x: -2.6
K2 ons gion/material/position
D. : 8.6561931 )
inp: x:-2.6 R e orar | 2:8.6561031 Region: TARGET =+

www.fluka.org
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Geometry viewer - layers

Example, with the basic input femplate

- + [untitled] - flair

Paste ¢, Select"Orbit- B:dyzéhe"Ro_T'D ~® sWireframe: s Layer- uLayout #Volun
“Copy| #Info *Object ¥ =Clone Visibility-« Selection- - Reload ~Reset <ROT-DEFI

Geometry «Layers Errors o - o i ¥ *Green
Borders V== - Glo b
Options X1 5
Show [X] &
<add> 3

- Title

P
HEFlair SInput -Geometry
“Cut +Pan « <Region  xDelete Lock + <untitled> ¥ sMaterial #Expand
EFI Transpare|

- Coordinate system
- Viewport lines
- Show Errors
- Grid
Grid Level —
Lattice Level
Crosshair:
ext Background
Short cut: F3
General Font:  fixed8x13
« Help v Apply ‘ " L i !
Inp: x:7.974518086 y:0 2:-0.8924550926

¥ *Magenta

Introduction to Flair

m Layers define what is
polotted

m Default is Media
(colors==materials)

m Powerful 3D Layer

m Layers can be
customized

www.fluka.org
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Geometry viewer - Errors

Example, with a geometry error added on purpose

- [untitled] - flair P
e A m Defined a hole in the
Paste..copy SEIeCt;ﬁz‘tj B°dy2°"etgg;cglzilnclone Visibility-:;‘g::gia(::?";:éeaz TkZ‘Qth :R&-‘DEH Transpare T(] r‘g e"’
~Geometry MR - Errors | m Forgot to tfake away
efres| 5
“ from the target
v Green [4]
S o8 o m— e m The message Error
+ 3 ole
N A found appears
vBwe o] ;
,,,,,,,, , naans m The zone is hafched
v Magenta [1] - eMedia __VeMagenta VoAl
P e 8 m Mouse click shows
v Input [Errors:0, Wari TWO r‘eglons In The
same place
: m Lateral panel gives
‘Inp: withbug.inp o x:-0.1838645668 y:0 2:7.762142012 Region: TARGET hole -;i er‘r‘or‘ po|n1‘s

Introduction to Flair www.fluka.org
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Run

Run settings

+ [untitled] - flair Ao x ~
- aFlair “Input “Geometry <Run +Plot +Compile ¥
5 CUt g Em “Move Up  xRemove **Default ¥YPrev:0 i , =Cycle ~ °
Paste wriiledati Add *Move Down «Loop  =Continue Noi5 = clean “RUN  Refresh start
Pename  =Clone <¢Attach To: s Kill .
Basic use: run fluka
+ Run Spawn Title
‘[—«Lﬁt@L — e Rnd 4 m Choose number of
Time Exe| BE \
Defines cycles and previous
Name Value
i cycle
m Advanced use will be
explained lafer
— start
launchs the
Progress
Status:Finished OK Input:example Dir:
Started: ETA: Time/prim: N
Elapsed: Cycle: Run: Scr‘lp'l'
Cycles:
Primaries:
Inp: example.inp Running 0 out of 1 -

Introduction to Flair www.fluka.org
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Intro)

Run
Run settings II

Here with example.inp from the standard distribution

+ [untitled] - flair
== =Flair 2Input -Geometry :Run c=Plot

Status:Running

Elapsed:9.42136 s
Cycles:
Primaries
~ Running 0 out of 1

dusfiendmbigino

'«Compile ¥ -
. .cut _ _ *MoveUp xRemove :*Default  WPrev:l = =Cycle
) Al -Move Down L aConti NotS = coanR
Paste unl\e)abAdd ove Down “Loop ontinue : = Clean*RUN Refresh Start
~Copy Rename  2Clone #Attach To:| 2 *Kill
Run A X%
+ Run |Spawn| Title
<untitled> Primaries Rnd o
Time Exe| 4
Defines
Name N Value
13
Progress

Input:example

Started:2024.04.24 10:27. ETA:2024.04.24 10:28:Time/prim:0.102_406

Cycle:819.249 ms

Dir:fluka_199.

Run:36.8511 s

=

m launchs the

script

m and keeps track of
the status

www.fluka.org
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Intro)

Run

Output files

Here with example.inp from the standard distribution

+ [untitled] - flair

== =Flair #Input -Geometry :Run c=Plot

\Cut __ moAscii

(inlesatrDelete

Copy’ " Refresh
Output files
inspecting page
Spawn| Cycles
[<untitled> 001
002
003
004
005
006
compile
data
input
plot
temporary

Paste |

+

o Pl
“Viewer Editor

File

'«Compile ¥ -

Type | Size Date

example001_fort.50
example001_fort.51
example001.out
example001_fort.47
ranexample001
example001_fort.49
example001_fort.48
example001.err
example001.log
example001_fort.77
example.out

50
51
Output

Output

24002:2024.04.24 1
8238 2024.04.241
21561:2024.04.24 1
4324 2024.04.24 1
1651 2024.04.241
282 2024.04.241
282  2024.04.241
29650 2024.04.24 1
12984 2024.04.24 1
51957¢2024.04.24 1
5158 2024.04.241

drefiedmbiainn

Files: 11 Total Size: 3197996

-

m Warning:
output is not
output

B example.out contains
what would be on
the screen when you
run from the
command line

m exampleOO0l.out is
the real fluka output

www.fluka.org
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Intro)

Run

Output files

Here with example.inp from the standard distribution

+ [untitled] - flair

== =Flair #Input -Geometry :Run c=Plot

+Cut

&
Paste wCopy™" iledati

[<untitled>

m-Ascii
*Delete

001

002

003

004

005

006
compile
data
input
plot
temporary

o Pl
“Viewer Editor

“Refresh
Output files
inspecting page
+ Run Spawn| Cycles File Type | Size Date

“+Compile ¥

example001_fort.50
example001_fort.51
example001.out
example001_fort.47
ranexample001
example001_fort.49
example001_fort.48
example001.err
example001.log
example001_fort.77
example.out

50
51
Output

Output

24002:2024.04.24 1
8238 2024.04.241
21561:2024.04.24 1
4324 2024.04.24 1
1651 2024.04.241
282 2024.04.241
282  2024.04.241
29650 2024.04.24 1
12984 2024.04.24 1
51957¢2024.04.24 1
5158 2024.04.241

drefiedmbiainn

Files: 11 Total Size: 3197996

-

m double click on
exampleOO01l.out

www.fluka.org
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Run

Output files

Here with example.inp from the standard distribution

[ + [untitled] - flair
L+ «Flair sInput -Geometry ‘Run cPlot

“Cut s @ X
Paste .Copy Load Reload Edit Print Close

Viewer
[Files 1Region # name  volume ENERGY Density
example001.out Star Density Star Density

sLicense/version in cubic cm GeV/cm**3

sInput Echo cn**3 Stars/cm**3

[*Nuclear Data /one beam particle
e — eam particle /one beam particle

jg:,“;;"" 1 regBHl 1.0000000000+0) 4.824728814D+01
e — 0.000000000D+00 0.000000000D+00

\sMedia Parameters 2 regVA2 1. 0. 0
SEMF o 0. g

L particies 3 regBE3  1.000000000D+00 1.306563311D-62
lsBeam 0.0000000000+00 0.000000000D+00

sParticle Thresholds 4 regBE4  1.000000000D+00 1.824415094D-62
“Termination Conditions 0. o 0.

aMult. Coulomb Scattering

2EM Showers Total (integrated over volume): 4.827859793D+01
~Scoring 0.000000000D+00 0.000000000D+00

»Material

‘Regions

wExkk Next control card *****  STOP
0.000 0.000

“Initialization Time 0.000

120utput During Transport
{PEvents by Region|
12Scattering Statistics
<Run Summary

>ERROR

Inp: example.inp

=Viewer ¥ «

BEAMPART Star Density
Stars/cm**3

/one beam particle

0.000000000D+00
0.000000000D+00
6.372000000D-02

5.808000000D-02

1.2180000000-01

0.000 0.000

Stars/

/one b

0.000

Introduction to Flair

m The fluka output
divided in sections

m Always have a look!!!

m especially when
setting up a
simulation

m or in case of crashes

www.fluka.org
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Here with example.inp from the standard distribution

cut g - o
Paste apleatsdan *Re
“Copy, “Rer

=
- «Flair sInput -Geometry ‘Run =Plot
ew v *Add

move
name

Merge output

data pag
+ Run

<untitled>

Inp: example.inp

e Y W)

Spawn Usrxxx
Run
<untitled>
<untitled>
<untitled>
<untitled>
<untitled>

“Parameters ° Files|

example001_fort.47
example001_fort.48
example001_fort.49
example001_fort.50
example001_fort.51
example002_fort.47
example002_fort.48
example002_fort.49
example002_fort.50
evamnlenn? fart 51
Files: 25

+ [untitled] - flair

% %
Refresh “REMOVe ciean process
“Rules

File

Command

usrbdx
usrtrack
usrtrack
usrbin
usrbin

example_47.bnx
example_48.trk
example_49.trk
example_50.bnn
example_51.bnn

Type

Output

“Viewer v -«

2024.04.24 10
2024.04.24 10:27:39
2024.04.24.10:27:30

Introduction to Flair

m “Process” mergse
data from different
cycles

m launchs the utility
programs in

m Wait for the scoring
lecture for details

www.fluka.org
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Here with example.inp from the standard distfribution

[ + [untitled] - flair
L+ «Flair sInput -Geometry “Run =Plot

cut | v ‘Move Up  =Delete = Save: -
P e R P PNt Cloan plot
OPY v ""<Rename =Clone -Notes

8 ~Geometry
G sk-10
“Red  LuSR.2D Title: Plot #5
:g{een “USRBIN Axes
e ¢a"USERDUMP V |Label
S9SN LS RESNUCLE B
Detectors
#Detector 1 * Detector Info

£ File: example_47_tab.lis
" Show Plot
- graph Type:histogram
- legend Value:Y
Options
Color:blue
Point type:dot

Inp: example.inp Saved: plot05.png

Log

= Det:1 piFluenUD

¥ X Norm:
¥V Y Norm:

¥ Line width: 4
¥ Point size: 1

“o o

=Viewer v

Display: 0

Max

Introduction to Flair

m Plotf results with
gnuplot

m Using files produced
by merging ufilities

m Wait for the scoring
lecture for details

www.fluka.org
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Here with example.inp from the standard distfribution

nnnnnn

aaaaa

.....

nnnnn

.....

hotestor 1 —

-----

Introduction to Flair

m Plotf results with
gnuplot

m Using files produced
by merging ufilities

m Wait for the scoring
lecture for details

www.fluka.org
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Summary

is a powerful graphical interface for FLUKA
here only a glimpse was given
more all along this course

]
]

]

m best learning method is practising

m important: The master file, the one used by fluka, is always the file
m Flair exploits the fluka utilities (scripts and auxiliary codes)
]

Thus, in case of problems, crashes, efc, look at the fluka .out and .err files,
sometimes also the output from auxiliary programs can be instructive (see
scoring lecture)
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