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Introduction to Flair and basic input

A very basic introduction to perform your first simulation

Beginner course — JRC Geel, May 2025



A very short introduction

 FLUKA's story began a long time ago (1970s)...

...no graphical interfaces, input and output via text file
* Input file can be very long > 50k lines

* Input file based on “cards”™. .inp file

- Each card has 1 name, 6 values (called WHATS),
1 string (called SDUM)

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

Introduction to Flair and basic input



Fluka Project Information
Project:  *Untitled*

A Very Short IntrOdUCtIOn ;ﬂ!‘j TJiplwilujmJJ 2| o]l o] o] B3OS Al 2B 5 kd @ 6l

* In 2006, Flair was born!

Input: | 3] (| Executanie: =]
Geometry: K| | | Geom. output: R

n
HNotes

FLUKA advanced interface

Input file creation

Geometry visualisation and construction
Simulation execution

Results visualisation

Inp: |Exe: | Dir: home b iprgiphysicslukafiair

* Flair acts as an intermediate layer between the user and the input file

* It allows a user friendly editing of the FLUKA input
- Based ona .flair file and generates the . inp file that is run by FLUKA

Flair # FLUKA
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FLUKA & & Flair
 Although strongly linked, they are two different things (.inp # .flair)

 FLUKA is a Monte Carlo transport code based on text files
* Flair is a graphical interface to FLUKA

» They work together but are different m m

« One can work with FLUKA only using text editors (for expert or long-time users)

 Flair has a lot of features very useful for expert users
* This entire course will be based on Flair
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Starting Flair and basic nomenclature

* Flair can be started from the (Linux/WSL/macOS) command line, e.g.:
$ flair my input.flair &

* Flair can also be used to open .inp files, e.g:
$ flair my old file.inp &

 Linux reminder about copying files:

$ cp exercisel.flair my dir/.

Introduction to Flair and basic input



Starting Flair and basic nomenclature

Configurable “Ribbon tab” or “Program tab” Dynamic tab

5

= ! -"lﬂ g -
===4 E @ = %@Updates
Paste %CopyDD NewvOpenvSavev B I U 5 Document Print Refresh Config 2 About
© vlair A X
Title:
‘Notes \
N\
Ribbon

Status bar

(Fluka: Dir: /home/fluka_user Exe: | !%}
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What is each tab for?

| 1
- E¥Report
., k@ Updates m
Paste - Copy 0 i Exit
© . Fair A X
Title:
‘Notes J \‘
Build input and geometry Visualise output files and messages
Build geometry and plot results Compile own executable
Fluka: Dir: /home/flfika_user Exe: | | 3
Run and merge results Plot results
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The input as a text file

« Mentioned here just for completeness

TITLE

basic template

* Bet the defaults for precision simulaticns

DEFAULTS

* Define

BEAM

* Define

EEAMPOS

GEOBEGIN
U] 0

* Black body

SPH blkbedy

* Void sphere

PRECISIO
the beam characteristics
.inp

the beam pesition

COMBHAME

0.0 0.0 0.0 100000.0

SPH wvoid 0.0 0.0 0.0 10000.0

* Cylindrical target

RCC target 0.0 0.0 0.0 0.0 0.0 10.0 5.0
END

* Black hgle

BLEBODY 5 +blkbody -wvoid

* YVoid around

VOID 5 +void -target

* Target

TARGET 5 +target

END

GEOEND

T e T Y - PP -
ASSIGNMA BLCKHOLE BLEEBODY

ASSIGHMA VACUUM VOID

ASSIGNMA COFFER TARGET

* Set the random number seed

RANDOMIZ 1.0

* Set the number of primary histories to be simulated in the run
START

STOF

-:i-—-  basic.inp

A1l (26,69) (Fluka)

.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
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# flair project file

Version: 300

Mede: fluka

md5: cB8e26TelB4526e9282e8555b8fab2455
Input:

TITLE

.flair

fully-working template
#define pointless_define_1 18
#define pointless_define_2
#5et the defaults for precision simulations
DEFAULTS PRECISIO
#Define the beam characteristics
BEEAM PROTON ©.8
*Define the beam position
BEEAMPOS , B. 8. -1.
GEOBEGIN COMEMNAME
*Black body
SPH blkbedy 0.0 0.0 0.0 1P00E0.B8
*Void sphere
SPH void ©.0 0.0 0.0 10000.0
#Cylindrical target
RCC target 0.0 0.0 0.0 0.0 0.0 18.0 5.0
END
*#Black hole
REGION BLKEODY 5
+blkbody -void
#Yoid around
REGION VOID 5
+yoid -target
*Target
REGION TARGET 5
+target
END
GEOQEND
P s e T U DU RPN DRI DR : DRI SN
HSSIGNNA . BLCKHOLE BLEKBODY

ASSIGNMA , VACUUM VOID

ASSIGNMA ., COPPER TARGET

USRBIN allpart 10 ALL-PART -21 6. 6. 11. -6. -6. -2. 128. 120. 130.
USRBIN edep 10 ENERGY -22 6. 6. 11. -6. -6. -2. 1208. 120. 130.

#Set the random number seed

RANDOMIZ , 1.0

#5et the number of primary histories to be simulated in the run

START , 1lo@e0.

5TOP

EndInput

Page: Plot

# Run informatien

Run: =default=

End

Run: test/test
Define:
start:
StartRum:

pointless_define_2=10
1000

1598620157

End

Run: small_prod/small

Define: pointless_define_2=10
Start: 1000
Last: 1




Input tab — 1: general Iinfo
- Standard looking “Windows” tab

Ha - o | @ Y&l Input
“{ 1 New~ E2Fluka v

:IH:I

= % Cut # Preprocessor v X Delete (&'Refresh
_j & Material v @ Change v Goto T Viewer
Paste s Copy - @ Clone [State~ #Edit Card [# Move Down] '\ =<~ ~ #%. #Editor

-

Input

A X
= @Input A \ B
- F'General
I g¢Primary
@ eometry Open and Add, clone, Move cards up and down
) Ehysics save input file delete cards (with some limitations)
ranspo
b a@Biasing Recommended to use the
» X3coring suggested structure .
I # Preprocessor
L )\_,_I‘ .
Input file tree
Cards grouped according to their “field of action”
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Input tab — 2: input file tree and card grouping

* Input file tree and card grouping

9~ o | fa] Input | 23

[

4y # Preprocessor v X Delete (9 Show~ #+ Move Up '¥| & ©Refresh
& Material v {®Change v L) Comment~Goto 2 oViewer

Add £ Clone State~ #Edit Card % Move Down ) & #Editor

o

_ $%Primary - Input R
=~ Gjinput el “iGeometry - | = L TITLE ... STOP : 27 cards I=-dden ----------- - 1
I F'General @ Media
I 4¥Primary - -
b @Geometry % Physics -
> @Media DLl ' How are the cards grouped?
#Physics a% Biasing -
DQ‘BI'_rar'!sport ¥ Scoring - ’
 Fcorng moar ; Alphabetical listin
b s Flair # Preprocessor - p g
\L - # Preprocessor )

#define .. CRYSTAL also available

DCYSCORE .. FREE -

GCR-SPE .. OPT-PROP -

PQR -

ST -

] USERDUMP .. point -

Input file tree r 2

Cards grouped according to
their “field of action”
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Input tab — 3: input file tree and card grouping

 General:

Primary:

Geometry:
Media:
Physics:

Transport:

Biasing:

Scoring:

Preprocessor:

Flair:

defaults selection
definition of the particle source
definition of the geometry

definition and assignment of “materials”
control specific physics processes
control specific transport detalls
definition of biasing

definition of estimators

definition of preprocessor instructions

—

definition of flair add-ons for visualisation

Introduction to Flair and basic input
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Input tab — 4. General cards

TITLE START STOP RANDOMIZe DEFAULTS

TITLE

- Not a mandatory card
+ Allows to assign a title to the simulation
 The title is printed in the output files

Input
l\ﬁ TITLE 1 The title of my first Fluka simulation =
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Input tab — 5: Mandatory cards

TITLE START STOP RANDOMIZe DEFAULTS

START

* Listed among the “Primary” cards

* |t is a mandatory card (lack of it will result in an error)
 Allows to set the number of primary histories to be simulated
« Allows to set other parameters for advanced use

Set the number of primary historilies to be simulated in the run
* START INo.: 10000.] Core: v
Time: Report: default v

Introduction to Flair and basic input



Input tab — 6: General cards

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

@ STOP
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Input tab — 7. General cards

TITLE START STOP RANDOMIZe DEFAULTS

RANDOMIZ

« Allows to initialise 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)

et the random number seed
RANDOMIZ Unit: 01 v Seed: 123
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Input tab — 8: General cards

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

‘ et the defaults for precision simulations
> DEFAULTS - PRECISIO v

Introduction to Flair and basic input



Input tab — 9: Expressions

* |t is possible to specify values using expressions
» Possible to parametrize input and launch runs with different values

* Fields starting with “=" will be evaluated by flair, e.g.:
BEAMPOS x: =2+10*length

Expressions are stored inthe . £lair file

Expressions are also stored in the . inp file as comments, e.g.:
'@what.1=2+10*1length

* The 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 — 10: Expressions

- See manual for detalils (see later for the manual)

« Useful predefined quantities
« Units, e.g.: MeV, mm, ms... (warning: only treated as conversion factors)

« Constants: fwhm, c, ge...
 Particle masses: Mp, Me...

» All common mathematical functions: sin(x), cos(x), exp(x)...
« Some physics functions

» Card reference functions
« what(n)
* body(name,what)
 card(tag,sdum/id, what)
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Input tab — 11: “Reg:”, “to Reg:”, “Step:”

* Recurring feature in FLUKA

* Not just regions:

Regions
Materials
Detectors
Lattices
Particles

# EMFCUT

# EMFCUT

Fudgem:
@ ASSIGNMAT

o5 BIASING
Opt: »

*r AUXSCORE

Delta Ray:

+s LATTICE v
&7 LOW-PWXS

db:
7 OPT-PROD

W PHOTONUC
E=0.7GeV: off

<7 EMF-BIAS

Old bremss.: off =

Compton: off »

7 LAM-BIAS
Mat: »

Type:

e-e+ Threshold:
Req:

Type:

e-e+ Threshold:
Mat:

Mat:
Mat(Decay):
Type:

Req:

Type:

Z:

Det:

Req:

Lat:

Mat:

|AZ:

Type:

Mat:

Type:

A resonance:
Mat:

Type:
Bremsstrahlung:
Bhabha&Moller:
Req:

Type:

Part:

transport v
Total v e-e+ E:
v to Req:
PROD-CUT »
Total v e-e+ E:
v to Mat:
v Req:
v Step:
v RR:
v to Req:
v Part:
0 A
v to Det:
v to Req:
to Lat:
v to Mat:
S(a,B):
L
v to Mat:
L
off v Quasi D:
v to Mat:
v Ethr e-e+:
off v Pair Prod.:
off v Photo-electric:
v to Req:
v ® mean life:
v to Part:

Y:

- a4 4 4 454 4 \-l-l -

AllE
off v Giant Dipole

Step:

y:
Step:
to Req:
Field:
Imp:
Step:
Set:
Isomer:
Step:
Step:
Step:
Step:
T:

Step:

coff v
coff v

v Step:
Ethr y:

off v e+ ann @rest
off v e+ ann @flight

coff v
coff v

v Step:
* A inelastic:
v Step:
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Input tab — 12: “Reg:”, “to Reg:”, “Step:”

 Allows to assign a property to multiple “regions” (or whatever) in one single card

- Example 1: “CARBON" is assigned to all regions from “region_1" to “region_4"

& ASSIGNMAT Mat: CARBEON » Reg: region 1w to Reg: region 4 v
Mat(Decay): » Step: Field: »

& ASSIGNMAT Mat: CARBON » Heg:region 1l to Reg: region 4 »
Mat(Decay): = Step: 1 Field: »
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Input tab — 13: “Reg:”, “to Reg:”, “Step:”

 Allows to assign a property to multiple “regions” (or whatever) in one single card

- Example 2: “CARBON" is assigned to “region_1" and “region_3"

& ASSIGNMAT Mat: CARBON » Heg:region 1w to Reg: region 3 v
Mat(Decay): » Step: 2 Field: =

& ASSIGNMAT Mat: CARBON » Reg:region 1w to FReg: region 4 »
Mat(Decay): = Step: 2 Field: »
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Input tab — 14: “Reg:”, “to Reg:”, “Step:”

 Allows to assign a property to multiple “regions” (or whatever) in one single card

- Example 3: activate “PHOTONUC” (exact meaning not relevant here) for
“CARBON”, “OXYGEN?, “ALUMINUM?”, “COPPER”, etc.

PHOTONUC Type: » AllE: off »
E=>0.7GeV: off r A resonance: off v Quasi D: off v Giant Dipole: off v
Mat: CARBON » to Mat: » Step: 2
& REGION region 1 Nelgh: [cARBON -
expr: +regl
@ REGION region 2 Neigh: gg&ggf”
expr: +reg2
e REGION region 3 Neigh: MAGNESIU
, - ALUMINUM
expr: +reg3
@ REGION region 4 Neigh: [[RON o
expr: +regd COPPER
& ASSIGNMAT Mat: CARBON v Reg: SILVER Reg: v
Mat(Decay): ¥ Step: [SILICON Field: v
& ASSIGNMAT Mat: CARBON v Reg: GOLD =|Reg: v
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Input tab — 15: “Reg:”, “to Reg:”, “Step:”

 Allows to assign a property to multiple “regions” (or whatever) in one single card

* The same concept applies to all other cases:
materials, particles, lattices, etc.

« Special variables:

 @WLASTREG l.e. the last defined region
e @LASTMAT l.e. the last defined material
« @WLASTPART l.e. the last pre-defined particle

as of today: AOMEGACO (Q_S)
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The FLUKA manual

» Can be accessed using the F1 key
« Can be accessed clicking on the “info” button

S~

: .._ i o g T
dh # Preprocessor v elete B Show~ # Move Up  |*all* 1| &'Refresh | 1
@ Material v @ Change v ) Comment~|Goto Search 1 iewer - =
State~ #Edit Card % Move Down [Feplace

—_J] % Load “%Importy
Paste s Copy 7 [d Save~ % Export v Add~-|Add

B
|
e
£
<
-

m <
Y Ty S ——

~
~
@
[1°]
=1
[1+]
=
=8
/
AY

...........
b 4¥Primary

» @Geometry

I @Media

I ¥Physics

» @Transport

> a3Biasing
»®¥Scoring

I = Flair

> #Preprocessor

>
X

—|

> .

ﬁ L]

=

0

Q

[y

o

3

R
- —

 The manual will open on the relevant page @ = e -
* The manual is also available on the FLUKA web page fluka.cern
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Geometry tab — 1

. . . = ) 2 Geometry =
® Vlsuallse and edlt % cut o-t) +Pan A @ Region X Delete |[<:1ove  @Volume ~ B Lock £ =untitled> |ﬂ
r—ﬁ [% f-0rbit S A ¢ Rotation “5Rotate  [ElExport i Freeze~ & Layer~ B2 Layout~
geometry Paste —3Copy o Select @Infﬂv @ Body Zone g gpiect v @ Clone |3%7cpeat ﬁ’tanvie Visibility + ) Wireframe~ € Universe ¥ ;':_‘);Synchrnnize
e
* Plot results © Geometry T PEEE v llattice |&|[+ v, +/ 2| Cle v/ 830 A
ble Q7 [ Roo
[Filter
Type [Name — WOID
— &Bodies
. @SPH blkbody
SPH id
* Dedicated lectures | 2 e, AN
— @Regions
#REGION BLKBODY
#REGION VOID .
#®REGION TARGET
£rTransformati N
~ ®0bjects | 10 10 oy 2 |
HBEAM | 2 vz2lce Vi@latice W[+ Vo Cle v Slattice  |Al
I T
= Properties |- v I
N VOID
L ____ TS
o __ RS
YOID
=] : E]
-1 R E F
- z ) _4(E ®
=il 10 0 : 10 20 Z ) =10 Liy
Fluka: ¥x:-16.02310433 y: 16.8182573 Z: 5.04380 ﬂ%
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Geometry tab — 2

Layout management

 Viewports automatically refreshed when mput IS changed

5 Lock
3¢ Freeze~

XDeIete € >l’|o\c—

Pan 4
@>0rbit L\

@ Region
£ Rotation

g&#volume
te HExpnrt

£2 Rotdefi

a A

L. Transform

Filters

Objects
. <G
Listbox

— &Bodies
@SPH blkbody
@SPH void .

R e

— @Regions
@REGION BLKBODY
@REGION VOID *
@®REGION TARGET

$xTransformati .

Properties

& Attributes «—

Listbox

- @0bjects -in
\  $%BEAM

-1

10 2t 2

S vesce

|J | & Lattice |ﬂj!

V23 Te]

v & Lattic

vy

name
comment
type

X

Y

z

Hx

Hy

Hz

R

@xmid

target
Cylindrical target
RCC
0.0
0.0
0.0
0.0
0.0
10.0
5.0
0.0

S | -11)

Fluka:

‘x: 4.831159629

z: 18.22692971
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Geometry tab 3

2 Geometry
== ¥ Cut 88 [% Q*Pan A A A @ Region X Delete < Move  @@#Volume > EiLock £ <fully-working> |ﬂ ¢2Rotdefi  {¢)Explode
B =0rbit O, £ Rotation {*Rotate [HExport W 3t Freeze~ & Layer~ 55 Layout~ )
e Info & # Object v £&Clone @—'e Jeat @ Movie Visibility~ @ Wireframe~ /€ Universe v synchronize
Paste laCopy /0 Select g (@ Body Zone j & 5¢ C® ty~ @ Cisy L Transform §Adjust
Geometry
& Geometry « v +| +|E| o]
Fiﬁgﬁm 3
F ter l
Type |[Name =] -
- $Bodies 7
@SPH blkbody 2
@SPH void 1
#RCC target o y
~®Regions T T T A 1
@REGION BLKBODY = 2
@REGION VOID - :1
@REGION TARGET _ 5
¢xTransformations
< @W0bjects =
$#BEAM -5
=E =8 -4 =% -3 -1 0 1 2 3 ! A T S S i K- R A 10 =15 I e IR EE R B = ]
- = IR EIEIEd v | & Lattice ¥ *||Blue g V|JJJJ | & Lattice ¥| %] Magenta A
= | ,
name target = : Lo
comment Cylindrical target !
type RCC 0
) 0.0 Blue Magenta
y 0.0 .
z 0.0 9____\_/_I_ey_\[pQI’ voro ~viewport
Hx 0.0 B -scc===sssssssoosos
Hy 0.0 YOID
Hz 10.0
R 5.0 ., ; y
@xmid 0.0 !
@ymid 0.0 -1 R z ! " F y
@.Zmld ?:".U- Ed) —10) o ; 10 20 2 —20) —10
Fluka: fully-working.flair x: 1.174203245 y: 0 z: -3.664810153
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Geometry tab — 4

 Possible to navigate with mouse and keyboard (see dedicated lecture)

NE

ol 9~ o | ey ©J Geometry | &

@ % cut 88 [% $Pan G & A @ Region X Delete <1ove  @Vvolume {Lock & <fully-working> |ﬂ{2Rotdeﬁ ) Explode
H @>0rbit < Rotation ¢3Rotate  EExport i Freezer & Layer~ 2= Layout~
Paste LaCopy 0| Select gynfo @ |Body Zone s gpject v @ cClone |32r-pcat @Movie Visibility= (P Wireframe~ € Universe v .'synchronize L Transform §Adjust
© Geometry A X

® Geometry « Sy +|v|CE el \v|| &Lattice | v| %/ Red 4 v | v & o v/ & 3D ¥/ %|Green A
O ; | ;
Filter i '
Type Name .
<~ &Bodies ?

@SPH blkbody 2 k k |

@SPH void (. P . 1 :
6 ;
—~®Regions T T A i

@REGION BLKBODY yomn

@REGION VOID -z

o @REGION TARGET 3%
A Transformations

< @O0bjects

*BEAM 5 K =

=6 -5 -4 -3 -2 10 1 2 3 4 ‘5 8 F s o9 An A1 4% 1% A4 152 STE S ZF_E R G_= =g F_ LR TR L I TR T S I
_ — =l &y ¥+ |G| o] ¥ | & Lattice |¥| %|Blue ! & v« »| & o] ¥ | & Lattice \¥| %/ Magenta

Properties 0 ! ; :
name target [= ! Lo ;
comment Cylindrical target ! !
type RCC ! !
X 0.0
y 0.0
z 0.0 s .= WOID o
Hx 0.0
Hy 0.0
Hz 10.0
R 5.0 y
@xmid 0.0
@ymid 0.0 -1 .
@.Zmld ?'_0_ fd) -1 10 ) z
Fluka: fully-working.flair x: 1.174203245 y: 0 Z:-3.664810153 Unselected all
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& Genmetrﬂ

Geometry tab — 5 T BPan a4

@?Drblt Q <z Ro

« Possible to add layers for better visualisation:

* Appearance (fonts, etc.) @ Geometry | & Layers | Sh Errors
" i Borders %|=| ¥ Global
Scoring (see Scoring | lecture) Bore L[S
Options H
Special quantities (e.g. region importance) Show u
3D =
Background images (to help building geometry) Beam
] Image
o Geomety @ayers DEors " s Palette
|::;E:,ti°n5 JJJJ I Globa v Vertices . Userdump
Show st Raoion = Usrbin
3D Color:  Material v \/ |
<add> Lattices: # Off © Show © Prompt oxe —
Voxel: = Off © Show © Prompt o
e 2 v
I Coordinate system |
I Viewport lines ' i
¥ Show Errors * o
oo el ‘ — T 7 Catlbrate S AR i
Crosshair: [T / gz
Text Background  [CLI Transparency: | 1 / § 4 l'
General Font: fixed8x13 v Color Adjust: = i
Grid Font: fixedsx13 v . _ = 3
Palette Font: fixed8x13 hd Black: i /k S ] Y S, O B m I‘
White: - e
o fd |~ 28.00 SECTION :ﬁ-A 40.00———~ '
& Help | o Reset | v Apply Prompt draw = 5 mSCALEl 3

Introduction to Flair and basic input



Run tab

« 3views: “Runs”, “Files”, and “Data”

Ha o | W N v & Run | E 1
X Remove i s GCycle ,
w de » W @Run lxc_%l @
Clean ¥ Kill Refresh Start
A X
|5pawl1i'|—DverridE
2<fully-working> | Title: |
— Etest .
test « Shared listbox:
- &small_prod
- Esmall " . . .
2small 01— List of simulations
&small 02 . . .
2small 03 associated with the project |
£small 04 =
— &large_prod
- Zlarge 4 _
2large 01 —
£large 02 -Progress
£large 03 Status: Not Running Input: small prod/small 04 Dir:
- %Ialrge_ﬂél Started: ETA: Time/prim:
example spawn
v D%exep =P 4 Elapsed: Cycle: Run:
) Cycles: [
g|Primares:
Fluka: fully-working.flair Running 0 out of 14 | ¢
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Run tab — Runs view -1 SR —— e
% Cut ﬁ C o
B B Clone | «ae 3
Paste 3 Copy 50 Ru ! atal add v CxLoop @
- Management of the various simulations
Run Spawr*/ -Ove
» E<fully-working
[~ &test
Cycle

Ztest
- &small_prod Pr

— Z2small E]
£small 01
Zsmall 02 J

Zasmall_02
= small 04
—Elarge prod
— £2large

Basic input file of the Flair project

Different simulations associated —
with the Flair project

= -Proc

Zlarge S

* Number of spawns @large o
b Eexe - | 4 ] Ela

y [:

- |Prim

Fluka: fully-working.flair |Running 0 out of
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Run tab — Runs view —= 2

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

Number of __~
primaries

Executable

Override

Title:
Cycles From:
Primaries:|1000.0

Mode: ﬂ Exe: my.x
é Defines: Default Defines

| Name |

Value

[0 pointless define 1

\

B pointless define 2 10.

\ #defines

Dedicated lecture
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Run tab — Runs view — 3

Remove files from a
previous simulation

Cleanly stop the cycles/runs currently running

Cy::le
I @Run
Ea” X Kill

here

l{_.-ﬂ-

efresh

]@

Start

<«—— Start a simulation

Refresh the progress field

Kill the current simulations
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Run tab — Runs view -4

—,

()]

Run Spawn“
e <fully-working=
- E=test I i
atest | Input file actually running Temporary
- &small_prod directo ry
- &small ul
&small 02 . .
@small 03 Status Estimated end of Time per
- elargemod \ the simulation primary
— &large il \ \
&large 01 -
&large 02 —ﬁbgress \ \
. &large_03 Status: Running Input: small_prod/small_01 \ Dir: fluka 31164
Overall JOb - %'a'l’ge—m Started: 2023.10.25 16:00:22  ETA:2023.10.25 16:13:37 Time/prim: 197 ms
progress T P 4 || Elapsed:15.8s Cycle: 3m 1s Run: 12m 565
m—l LGS -
bar P —
FlukaW Runnind 4 out of 14 / CIES
Cycle progress bar Time since the Time until the end  Time until the end of
start of the cycle of the cycle the simulation
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Run tab — Runs view -4

Run 'Spawr
Zx<fully-working=> . .
< Btest Input file actually running Temporary
Satest / .
— &small prod |1 dlrECtory
> @small «— 7
£small 01 _ _
Ssmail 02 Status Estimated end of Time per
small 03 ] ) ]
@small_04 the simulation primary
— &large prod
- Elarge 4
Zlarge 01 : \ \ i
&large 02 -Progress
2large 03 Status: Running Input: small prod/small 01 Dir: fluka 20680
: Started: 2025.05.07 09:52:08 ETA: 2025.05.07 09:57:25 Time/prim: 78.1 ms
Overa” JOb o 4 Elapsed: 9.38 s [1m 48s] Cycle: 1m 8s Run:5m 5s
progress bar Cycles:
= Primaries: / /
Fluka: fully-working.flair Running 4 pyf of 14 / / i 3¢
V 7 7
Cycle progress bar ~ Time since the start ~ Time until the end  Time until the end of
of the cycle/run of the cycle the simulation
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Run tab — Runs view = 5

* At the end of the simulations...

'Spawr

— Lzsmall

Z2<fully-working=
— Etest

Zatest

-+ Esmall prod

Fs

« WARNING:
“Finished OK” means OK from the computing

oot point of view, there is no guarantee that the
Ssmal_03 output of the simulation is physically meaningful!
- Eflarge_prud_
- &large 4
Zlarge 01 -Progress
Zlarge_02 /Status: Finished OK Input: small_prod/small Dir:
g:gz—gi _ started: 2025.05.07 09:56:57 ETA: Time/prim:
~ Bexample_spawn Elapsed: Cycle: Run:
S Cycles: [
Status | lermariesst
Fluka: fully-working.flair Running 0 out of 14 ] 3¢
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After running — 1

* Content of the

working
directory

* Content of the

working

sub-directory

fully-working.flair

ransmall &lee1l
ransmall 61862
ransmall_ 81663
ransmall_ 81664
ransmall_ 81665
ransmall_ 81666
ransmall 82661
ransmall 82662
ransmall 82863
ransmall 82664
ransmall 82865
ransmall 82886
ransmall 83861
ransmall 83662
ransmall 83863
ransmall 83664
ransmall 83865
ransmall 83886
ransmall 84661
ransmall 84662
ransmall 84863
ransmall 84664

%
$ 1s

fully-working.inp

$
} -

$ cd small prod/

ransmall 84885
ransmall 84866
small @l1.inp

small @&1.out

small @1881l.err
small 61661.1log
small 81861.out

small 81881 fort.
small 81881 fort.

small @1882.err
small 81862.log
small ©1882.out

small 81882 fort.
small 81882 fort.

small @1883.err
small ©1883.log
small ©1883.out

small 81883 fort.
small 81883 fort.

small @18e4.err
small ©16e4.log
small ©1864.out

% 1s

small &1864 fort.
small &1864 fort.

small 818685.err
small ©1865.log
small ©1865.out

small 81865 fort.
small 81865 fort.

small 82.inp
small 82.out
small 828081.err
small 82801.log
small 82801.out

small 82881 fort.
small 82881 fort.

small 82882.err
small 82802.log
small 82802.out

small 82882 fort.
small 82882 fort.

small 82883.err
small 82803.log
small 82803.out

$-

small @2863 fort.
small @2863 fort.

small 82684.err
small ©82664.log
small 82684 .out

small 82884 fort.
small 828684 fort.

small 82885.err
small 826865.log
small ©2885.out

small 82865 fort.
small 82885 fort.

small @3.inp
small 83.out
small 83881.err
small ©3881.log
small 83881.out

small 83881 fort.
small 83881 fort.

small 83882.err
small 83882.log
small 83882.out

Introduction to Flair and basic input

small @3862 fort.
small @3862 fort.

small 83883.err
small 83663.log
small 83863 .out

small 83863 fort.
small 83863 fort.

small 83884.err
small 83684.log
small 83884.out

small 83884 fort.
small 83884 fort.

small 83885.err
small 83885.log
small 83885.out

small 83885 fort.
small 83885 fort.

small @4.inp
small @4.out
small 84881.err
small ©4801.log
small ©4881.out

small 84881 fort.
small 84881 fort.

small 84882.err
small 8468682.1log
small 846882 .out

small 84882 fort.
small 84882 fort.

small 84883 .err
small 848683.1log
small 84883 .out

small 84883 fort.
small 84883 fort.

small 84884 .err
small 84884.1log
small 84884 .out

small 84884 fort.
small 84884 fort.

small 84885.err
small ©4885.log
small ©4885.out

small 84885 fort.
small 84885 fort.
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After running — 2

* Content of the

working
directory

* Content of the

working

sub-directory

FLUKA

fully-working.flair

ransmall &lee1l
ransmall 61862
ransmall_ 81663
ransmall_ 81664
ransmall_ 81665
ransmall_ 81666
ransmall 82661
ransmall 82662
ransmall 82863
ransmall 82664
ransmall 82865
ransmall 82886
ransmall 83861
ransmall 83662
ransmall 83863
ransmall 83664
ransmall 83865
ransmall 83886
ransmall 84661
ransmall 84662
ransmall 84863
ransmall 84664

%
$ 1s

fully-working.inp

%

$ cd small prod/

ransmall G486

small g1e61. lug
small_aiaai out
small 81881 fort.
small 81881 fort.
small @1882.err
small 81862.log
small ©1882.out
small 81882 fort.21
small 81882 fort.22
small @1883.err
small ©1883.log
small ©1883.out
small 81883 fort.21
small 81883 fort.22
small @18e4.err
small ©16e4.log
small ©1864.out

% 1s

small &16684 fort.21
small &16684 fort.22
small 81865.err

small 82863 fort.21
small 82863 fort.22
small 8268684,

small 5. 1log

small ©1865.out

small 91995 fort.21
.22

small B82881. lug
small_alaai out
small 82881 fort.21
small 82881 fort.22
small 82882.err
small 82802.log
small 82802.out
small 82882 fort.21
small 82882 fort.22
small 82883.err
small 82803.log
small 82803.out

$-

smaii_ﬁﬁﬁﬁd.
small 82664 .

small @3862 fort.21
small @3862 fort.22

small 84881 fort.
small 84881 fort.

.inp and .out files

S speC|f|c to each Sspawn

BEBB: IR

small 02005 /
small 82688

5mall_aéaai.lug
small 83881.out
small 83881 fort.21
small 83881 fort.22
small 83882.err
small 83882.log
small 83882.out
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5mall 84001 . lug
5mall_64661 out

small BﬂBBJ.ng
small 84883 .out

small 84883 fort.
small 84883 fort.

small 84884 .err
small 84884.1log
small 84884 .out

small 84884 fort.
small 84884 fort.

small 84885.err
small ©4885.log
small ©4885.out

small 84885 fort.
small 84885 fort.
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Run tab — Files view =1

* Generated files accessible via the Files view

Run Spawn “ | Cycles File | Typed | Size | Date
<fully-working> 001 “Ismall_prod/ransmall 01001 file- 1651 2023.10.25 16:13:54
- E&test 002 small_prod/small 01001 fort.21 21 242 2023.10.25 16:13:57
Ztest 003 small_prod/small 01001 fort.22 22 242 2023.10.25 16:13:57
— &small_prod 004 small_prod/small 01001.err Error 714 2023.10.25 16:13:57
~ &small 41 |loos small_prod/small_01001.log Log 0 2023.10.25 16:13:53
small_ 01 006 small_prod/small 01.out Output 2193 2023.10.25 16:14:13
small_02 compile small_prod/small_01001.out Output 56913 2023.10.25 16:13:57
Z25m a"_ﬂ 3 data - -
%Small_ﬂ-’l input
— &large-prod plot
— &large 4| [ltemporary
Zalarge 01
&alarge 02
Zalarge 03
Zalarge 04
— Eexample-spawn
I Exexe 4
Fluka: fully-working.flair |Fi|e5: 0 Total Size: 0
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Run tab — Files view = 2

- File per each cycle:
« one (1) fluka .out file & one (1) flair .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

| Cycles File | Typed | Size | Date
001 — small_prod/ransmall_01001 -file- 1651 2023.10.25 16:13:54
002 small_prod/small_01001 fort.21 21 242 2023.10.25 16:13:57
003 small_prod/small_01001 fort.22 22 242 2023.10.25 16:13:57
004 small prod/small 01001.err Error 714 2023.10.25 16:13:57
005 small_prod/small 01001.log Log 0 2023.10.25 16:13:53
006 small prod/small 01.out Output 2193 2023.10.25 16:14:13
compile small prod/small 01001.out Output 56913 2023.10.25 16:13:57
data

input

plot

emporary

g_%FLUKA Introduction to Flair and basic input



Run tab — Files view = 3

« 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.: .exrr , fort.21 , ran

| Cycles File Typea Size Date
001 —small_prod/ransmall_01001 -file- 1651 2023.10.25 16:13:54
002 small_prod/small_01001 fort.21 21 242 2023.10.25 16:13:57
003 small_prod/small_01001 fort.22 22 242 2023.10.25 16:13:57
004 small prod/small 01001.err Error 714 2023.10.25 16:13:57
005 small_prod/small 01001.log Log 0 2023.10.25 16:13:53
006 small prod/small 01.out Output 2193 2023.10.25 16:14:13
compile small prod/small 01001.out Output 56913 2023.10.25 16:13:57
data

input

plot

emporary

& FLUKA
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Run tab — Files view - 4

« 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 7 files were generated:

small 0100l.err small 01001 fort.21
small 01001l.log small 01001 fort.22
small 01001.out small 0l.out

ransmall 01001
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Run tab — Files view - 4

« 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 7 files were generated:

small 0100l.err small 01001 fort.21
small 01001l.log small 01001 fort.22
small 01001.out small 0l.out

| ransmall 01001 |«—— renaming is planned
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Run tab — Files view = 5

- Spawn 1 Cycle 1

* Spawn 1 Cycle 5

&FLUKA

| Cycles File . Typea | Size |
001 —small_prod/ransmall 01001 -file- 1651 2
002 small_prod/small 01001 fort.21 21 242 2
003 small_prod/small 01001 fort.22 22 242 2
004 small_prod/small 01001.err Error 714 2
005 small prod/small 01001.log Log 0 2
006 small_prod/small 01.out Output 2193 2
compile small _prod/small 01001.out Output 56913 2
data

input

plot

emporary

| Cycles File Typea Size

001 — small_prod/ransmall 01005 -file- 1651 2023.]
002 small_prod/small_ 01005 fort.21 21 242 2023.]
003 small_prod/small 01005 fort.22 22 242 2023.1]
004 small_prod/small 01005.err Error 714 2023.1
005 small_prod/small_01005.log Log 0 2023.]
006 small prod/small 01005.out Qutput 81778 2023.1
compile small_prod/small_01.out Output 2193 2023.1
data

input

plot

emporary
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Run tab — Files view — 6

- Spawn 1 Cycle 1

- Spawn 2 Cycle 1

&FLUKA

| Cycles File Typei Size
001 —small_prod/ransmall 01001 -file- 1651
002 small prod/small 01001 fort.21 21 242
003 small prod/small 01001 fort.22 22 242
004 small_prod/small 01001.err Error 714
005 small prod/small 01001.log Log 0

006 small_prod/small 01.out Output 2193
compile small _prod/small 01001.out Output 56913
data

input

plot

emporary

| Cycles File Type Size
001 —small_prod/ransmall 02001 -file- 1651
002 small prod/small 02001 fort.21 21 242
003 small_prod/small 02001 fort.22 22 242
004 small_prod/small 02001.err Error 714
005 small prod/small 02001.log Log 0

006 small_prod/small 02001.out Output 81901
compile small_prod/small 02.out Output 2193
data

input

plot

emporary

Introduction to Flair and basic input
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Run tab — Files view = 7

| Cycles File . Typea | Size |
001 — small_prod/ransmall 01001 -file- 1651 2
002 small_prod/small 01001 fort.21 21 242 2
3 Spawn 1 Cyde 1 003 small_prod/small_01001_fort.22 22 242 2
004 small_prod/small 01001.err Error 714 2
005 small prod/small 01001.log Log 0 2
006 small_prod/small 01.out Output 2193 2
compile small _prod/small 01001.out Output 56913 2
data
input
plot
emporary
| Cycles File | Typea | Size |
001 —{small prod/ransmall 02006 -file- 1651 2
002 small_prnd!small_{}f{mt Qutput 2193 2
003
- Spawn 1 Cycle 6 004
005
E_?gfnp"e Random sequence file for
data the next cycle is generated
input
plot
emporary

Introduction to Flair and basic input



Run tab — Data view = 1

« All the generated files need to be merged to be analysed

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

g_%FLUKA Introduction to Flair and basic input



Run tab — Data view — 2

- Flair automatically identifies the logical units used from the input file

H a9~ o | & Run

0 $£ Sl

: + Add
l'ij

=2 X Remove | W
Clean Process

Run |spawn* | Detectors
<fully-working=>
— B&test
&atest
- &small_prod

Run | Type Output Name/Unit

IC

small_prod/small usrbin small_prod/small_21.bnn 21
small_prod/small usrbin small_prod/small_22.bnn 22

- £xsmall
Zasmall_01
£asmall_02
£small_03
&small_04
— &large-prod
- &large 4
&large 01
&xlarge_02
Zxlarge 03 File
&alarge 04
— Eexample-spawn
I Eaexe 4

4]

Type Size Date

¥

[4]

L1
% [l

Fluka: fully-working.flair |Fi|e5: 40
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Run tab — Data view - 3

* Flair finds all the corresponding file (per spawn and per cycle)

Run |Spawn

e<fully-working=>
- Etest
#atest
+ &small_prod

- &small
#asmall_01
&small 02
&small 03
&small 04
- &large-prod
- &alarge 4
&large 01
&large 02
&alarge_03
&large 04
- Eexample-spawn
I Ezexe 4

—  * Newr

+ Add
£ Clone )’

X Remove | =

Clean Process

S

4]

~Detectors

Run | Type | Output | Name/Unit |
small_prod/small usrbin small_prod/small_21.bnn 21 =
small_prod/small usrbin small_prod/small_22.bnn 22

File \ Type | Size Date |

small_prod/small_01001 _fort.21 21 242 2023.10.25 16:13:57 o
small_prod/small_01001_fort.22 22 242 2023.10.25 16:13:57 i
small_prod/small_01002_fort.21 21 242 2023.10.25 16:14:01
small_prod/small_01002_fort.22 22 242 2023.10.25 16:14:01
small_prod/small_01003 fort.21 21 242 2023.10.25 16:14:05

Fluka: fully-working.flair

&FLUKA

Files: 20
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Run tab — Data view — 4

* Process can be forced by hand:

* 1 - Select the run ' — N ,
j . . ’
* 2 - Refresh i
® 3 = Scan n -Detectors
@ <fully-working=> Run Type | Qutput
etest ;
° - > small_prod/small usrbin small_prod/small_21.bnn
4 Process (merge) Stest small_prod/small usrbin small_prod/small 22.bnn
@ > &small
smal[t]z
° I 2small 03
Processed binary results o
. - 5l -prod
files are generated - Slargs. A
. . . Zlarge 01
(specific extensions: large 02 Files
@large 03 File | Type |
.bnn, .bnx, .rnc,etc, . ﬁ?f?iﬁ% ] small_prod/small_01001 fort.21 21 242
. > ) small_prod/small_01001 fort.22 22 242
more in other lectures) b &exe 4| | small_prod/small_ 01002 fort.21 21 242
small_prod/small_01002_fort.22 22 242
_  small_prod/small_01003_fort.21 21 242
Fluka: fully-working.flair |Fi|es: 20
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Run tab — Cleaning — 1

SRS = (3] i

5 oken PR E P
Paste =3Copy ale Runs Files Data

« Removing files generated for the cycles and merge files are different actions!

Add v CxLoop

Run 'Spawn

Zx<fully-working=
- Etest
Zatest
— &small prod
— Exsmall 4
Zsmall 01
Zsmall 02
Zsmall 03
Zsmall 04
- =|arge prod
- &2large 4
Zlarge 01
Zlarge 02
Zlarge 03
£large 04
— BEexample spawn
I £2exe 4

£ Run @ El [
X Remove
& Clone

-

“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 0100l.err large 0200l.err
large 01001l.log
large 01001l.out
ranlarge 01001
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Run tab — Cleaning — 2

« Removing files generated for the cycles and merge files are different actions!

H 0 v | /3] £ Run
[
Clean Process

+ New v

,% & Clone

-1 e G
A E B

Run -Detectors
& <fully-working> Run Type | Output Name/Unit
v &test small_prod/small usrbin small_prod/small_21.bnn 21 =
Etest small_prod/small usrbin small_prod/small_22.bnn 22
- &small_prod -
- &small
#small 01
&small_02
#small 03
&small_04 uCl » th uD t ” t b
- E—|arge_pr0d ean In e a a a =
— Zalarge 4 . . |
2iarge_01 L ...will remove only the merged results, e.g.: =
@large 02
2large 03 small 21.bnn
2large 04 o - Fy
— &example-spawn : small 22 .bnn o
b &exe 41 s -
sr
= Sr”a"_plqu:’ll]a"_uluu:_lul L.ZL L L L E ETELD, LU LT LU LS. UJ -
Fluka: fully-working.flair Files: 20 | 3¢
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Compile tab

« Only very basic information is given here

Routine(s) to : : Build
(_) Add routines Select linker
be compiled executable
Hp - | W (s [ 2 A Compile = &l | &
e ® W |9 B [ | 2 Ll o e
Paste icopy o SaveAs |, . oot oceols Move Down ViEwer Editor uka [¥lkciean|Build
Compile
E cutable my exe.exe x| Options:
File Type | Size | Date
source.f Fortran 9203 2020.08.31 15:16:21
mgdraw.f Fortran 14783 2020.08.31 15:16:23
own_routine.cc C++ 24064 2020.08.31 15:17:07

* User routines are discussed in a dedicated lecture...
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Do you remember slide 67?

©)
Title:
-Notes

Paste == Copy 80

| & 1
- E¥Report
: ﬁUpdatestg
' Exit
. Flagr A X

¥

Build input and geometry

!

Build geometry and plot results

¥
Visualise output files and messages

:

Compile own executable

Fluka:

Dir: /home/fl

ka_user Exe: | | 3

Run and merge results Plot results
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Do you remember slide 67?

A6

ﬂj %cut &

Paste == Copy 80

e

Dobument Print Refresh

&¥Report
, kx@ Updates
Config 2 About

b

-Notes

!

Build geometry and plot results

Fluka:

Dir: /home/fluka_user

Exe:

Plot results

& FLUKA
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Plotting results in the Plot tab - 1

 Possible to plot geometry and all built-in scoring results

== ¥Cut &8 XDeIete H Save~ N
—j QCInne - I % | = Print [ a
Paste aCopy 2 ‘ﬂ‘dd' 0z & Refresh o Notes Clean Plot

-

© ki
— aGeometry Title: | i 0 3
~Axes
:glrl;e:n ¥ |[Label Log Min Max
@&Magenta J<=| = | “
v u | |
- ||-Center Basis Extends Plot
x:|0 Axes ¥ Z:X Au: 100.0 Type: Material v
y: 0 xy| yz | -u| Av: 75.0 Run: <default>  |v
N Z: 0  x-z|swap| -v | Get| | Advanced V|
* List of plots
* Four geometry plots by default
B a3

Fluka: fully-working.flair
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Plotting results in the Plot tab — 2

* |t is possible to automatically generate the plots for all scorings in the input
* The program scans the input when “Oz” is invoked

Ja] B g
i Delete @+ =l Save~ %
E'I:’EI W i Clone |+ ae % SPrint (2 E
Add Y Oz Jopefresh| & | Notes Clean Plot
| Titte: |

= %cut &8

E

P_aste =aCopy 2

@
- axGeometry itle: Display:lﬂ =
~Axes
:glrf:n v |Label Log Min Max
#Magenta x| r -
yi| r
-Center Basis Extends Plot
x:|0 Axes ¥ Z:X Au: 100.0 Type: Material v|
y: 0 xy| yz | -u| Av: 75.0 Run: <default>  |v]|
z: 0 x-z| swap| -v | Get| Advanced V|
] 3¢

Fluka: fully-working.flair

%"%FLUKA Introduction to Flair and basic input



Plotting results in the Plot tab — 3

* |t is possible to add plots by hand, one by one

» Click on “Add” and select the one you like from the pull down menu

4] Bi o
& |:|':,':| = 3 X Delete + | Save- %,
P88 P Clone |+ ae % o Print [t 3 E
QAdd vJOz @pefresh| & o Notes Clean Plot
X Delete

mGeometry - |Title: | j E'I:I':I W £ Clone

(here, we'll see only USRBIN)

H Save~
« ae » = Print ke E

; Paste - - Add v Oz Clean Plot
@Green Ax'es el -aCopy - v (& Refresh o Notes
@Blue Jx_ i group =
#Magenta y_|| @ & Geometry

Center Basis %%usmn e: ||

x: 0 Axes ¥ Z: «G L2 USR-2D (es

¥i[0 I SN [ UsSRBIN v |Label

z: 0 x-z| swap| -v @Blue

ARESNUCLE |y

Center Basi:
x: 0 Axes
y: 0 xy|
z: 0 | xz]

Fluka: fully-working.flair
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Plotting results in the Plot tab — 4
Name of the file that will be saved Title of the plot Display ID

; : ' & Plot
= cut X Delete + | save~ %
_j EE:I W ffClone |« ae % = Print s E

Paste 3 Cdpy el Add v Oz & Refresh 3 o] Notes Clean Plot

-

10

b «aGeometry Title: |USRBIN small prod/small 21 Display: 0 %

— #small_prod S

= ﬁLabel Log Min Max
- el (| x|
]
l:b:”
~Binning Detector
File:|5mall_pr0dfsmall_21.bnn =  Title:
Cycles: 20 Primaries: 20000 Weight: 20000.0 Time; =% Sum file *#*+*
~Binning Info
Det: 1 edep |E|Type: 10: X-¥Y-Z Score: ENERGY
X:[-7.0..7.0] x 140 (0.1) Y:[-7.0..7.0] x 140 (0.1) Z:[-2.0..12.0] x 140 (0.1)
~Projection & Limits Type: 2D Projection |ﬂ
RS v1 ¥ Get | Geometry
CY: v '¥| I swap || Use:-Auto- v
« Z: v '¥| I errors| | Pos:|
Norm: UMes = /Axes: Auto v

1 7
1

<l
i

<«

'—I
[A[p] 4Dy (4l

=

Fluka: fully-working.flair ﬂ%
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Plotting results in the Plot tab — 5

Ha v & ) o &

[ o] X Delete
r_&_u] & cur E‘l:'l:l W £ Clone

I save~

@ ae & | S Print [ 4 E
] Notes Clean Plot

-

b asGeometry Title: Title of my plot
- ésmall_prod

ptions
- dadsmall

> 4
f=small prod/small 21 plot : ElS RNy A |ﬂco|or:;ﬂoptions: f

Hsmall prod/small 22 plot & I grid aspect: Auto | lines: solid |ﬂ

Axes f
¥ |Label og Min / Max|
Plenty of options for e - f
y > label font: serif \'¥|14 |v¥|color: '¥|options:| /
I t t . t tics font: serif vj14 |v : '¥|options:| /
p O CUS Om|Sa |On y: y axis label r -
label font: Courier ¥|14 |v¥|color: '¥|options:
tics font: v|14  [v]color: '¥|options: [ 4
[& basic-0: Title of my plot - 5] X [ basic-0: Title of my plot : - 5] X |
== 2% @a@a 1’ 7? Detector == 2w @a@a 1 ?
‘ ) small_prod/small_21.bnn )
20 Primaries: 2
Title of my plot Info Title of my plot
6 6 T T T T T 0.1
idep |w/| - oo
ar 0..7.01x 140 (0.1) 4 8 k 140 (0.1)
. e o 0.001 —
Ez - on & Limits Ez Wl 2D Projection A
w0 F |ﬂ 70 e —{H 1x10° netry ]
52 L v -52 |l va0® -Auto- |w|
s |ﬂ s 1x107
-4+ -4 —+H 1x10® Auto | v
=g =g | | | | | 1x10°9 =
2. 0 2 4 6 '8 10 12 6 4 2 0 2 4 6 |
x axis label x axis label -
22.9280, -9.34272 Y/ 12.9606, 2.63073 4 ﬂ %
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Plotting results in the Plot tab — 6

 Selection of the file containing the results of the simulations

» Opens standard pop-up for file selection
- Extra info available g X0

* #primaries .
¢ #CyC|eS b @sGeometry || Title: |USRBIN small prod/sthall 21 Display:/0 3
< a@small_prod Axes
~ faxsmall .
g2small prod/small 21 plot & LLabel Log Min Max|
Msmall_prod/small_22_plot & X: r 5
y: r =
cb:| v e | '|

~Binning Detector
File: |sma||_pr0dismall_21.bnn =  Title:
Cycles: 20 Primaries: 20000 Weight: 20000.0 Time: ##6% Sum file *+#**

~Binning Info
Det: 1 edep

[¥|Type: 10: X-Y-Z

Score: ENERGY

Y:[-7.0 .. 7.0] x 140 (0.1)

Z:[-2.0..12.0] x 140 (0.1)

X:[-7.0 .. 7.0] x 140 (0.1)

Type: 2D Projection v

~Projection & Limits
X 4 3 ¥/ Get | Geometry -
CIYE vl 3 'w| ~ swap || Use: -Auto- vl
9 vl < |w| © errors { Pos:|
Norm: UMesh: | I /Axes: Auto Ld
ﬂ |
£
Fluka: fully-working.flair | CES
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Plotting results in the Plot tab — 7

 Selection of the scoring within the chosen file (see Scoring I lecture)

 Standard pull-down menu

=] Rlot

* Extra info available |- .. = %‘Wx[}e.&m e T Save

—j i Clone |« ae % | Print [
Paste -2Copy o Addy Oz @ipefresh " o] Notes Clean Rlot

« Quantity scored .
¢ Type Of meSh P asGeometry

<~ asmall_prod

F10
Title: |USRBIN smalfprod/small 21 Display: |0 ﬂ W
Axes

. ~ assmall .
¢ MeSh detalls g2small prod/small 21 plot & LLabel Log Min Max|

] Esmall_prod/small_22_plot @ | ||| x| r
* Min & max values v i
cb:|| ¥ |
Binning Detector
File:|small_prodism 1 21.bnn =  Title:
Cycles: 20 Primaries: 20000 Weight:
~Binning Info
Det: 1 edep |E|Type: 10: X-Y-Z Score: ENERGY
X:[-7.0 .. 7.0] x 140 (0.1) Y:[-7.0 .. 7.0] x 140 (0.1) Z:[-2.0..12.0] x 140 (0.1)
~Projection ype: rojection
- X v ¥ Get | renmetry

|»

20000.0 Time: =<**+ Sum file =+

=

*13 Vi1 'W| " swap || Use:-Auto- vl
v Z: ¥/l |w|  errors|| Pos:
Norm: UMes| = Axes: Auto |ﬂ

(41| [4lp| [4]»

=T

-
Fluka: fully-working.flair | ] 3¢
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Plotting results in the

 Selection of plot type and options
2D vs 1D projections
Plot extension
Uncertainty
Graphical options

Plot tab — 8

P asGeometry

Display: 0 3~

* Normalisation - wsmall_prod e
< assmall v La\ Log Min Max|
Essmall_prod/small_22_plot X: N\ r B
y: AN r -
cby N\ v | -

.. AN
rBinning Detector —N\g
Title:

File: small_prod/snill_21.bnn =
Cycles: 20 PrinWgries: 20000 Weight:

20000.0 Time: #*#* Sum file *****

Binning Info N\
Det: 1 edep
X:[-7.0 .. 7.0] x 140 (0.1

\_E|Type: 10: X-Y-Z
Y:[-7.0..7.0] x 140 (0.1

C X vl s ¥ Get |

Y v/l = |v| © swap

© Z: ¥/l = |¥|  errors
Norm: UMesh: | =

Score: ENERGY
Z:[-2.0..12.0] x 140 (0.1

Fluka: fully-working.flair

-
Type: 2D Projection v N
Geometry !
Use: -Auto- v
Pos:|
Axes: Auto v
: =
£
CIFS
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Plotting results in the Plot tab — 9

- Additional plot customisation

Gnuplot commands
Plot extents

» Axis location
» Label offsets
® Label fOI‘mat b aGeometry Title: Display: 0 3~
<~ asmall_prod
~ #small
¢ And mUCh more... 4=small prod/small 21 plot : Max|
Msmall_prod/small_22_plot & r 8
r -
v g
File: | all_prod/small_21.bnn .  Title:
Cycles: 20 Primaries: 20000 Weight: 20000.0 Time: ##6% Sum file *+#**
~Binning Info \
Det: 1 edep |E|Type: 10: X-Y-Z Score: ENERGY
X:[-7.0 .. 7.0] Nao (0.1) Y:[-7.0 .. 7.0] x 140 (0.1) Z:[-2.0..12.0] x 140 (0.1)
~Projection & Limits\ Type: 2D Projection |ﬂ
X \ yi 3 ¥ Get | Geometry —————
Y \ v/l = |¥| ™ swap || Use:-Auto- v
o N\ v > |w| ™ errors|| Pos:
Norm: UMesh: = Axes: Auto v
L
CIES

Fluka: fully-working_flair |
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Plotting results in the Plot tab — 10

-Projection & Limits Type: 2D Projection A
¢ vl 3 ~Geometry
I~ w1 2 ¥ © swap || Use:-Auto- v
O Z: vl 2 ¥ ™ errors|| Pos:
T /Axes: Auto v
Plot #5 -
Plot #5
6 0.01 0.0006 S ,
sl 0.001 . . 0.0005
o | o001 2D vs 1D projections
> L - 0.0004
x10
0 1x10°® 0.0003
1x10°7
2 - ixies 0.0002
-4 4 1x10°? 0.0001
& 1x1010
2 0 2 4 6 8 10 12 o
-Projection & Limits Type: 1D Projection v
cX vl % ¥/ Get | Options
iR vl 3 ¥ © swap Type: histerror v
& 7 w1 2 |~ errors Color: black V| Line width:2  $§
Norm: Point type: circle '¥| Pointsize:1 %
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Plotting results in the Plot tab — 11

Projection & Limits Type: 2D Projection A
{ - X vl 2 M Geometry
P w1 = ¥ © swap || Use:-Auto- v
- 2 w1 % — ¥ ™ errors|| Pos:
e —_— Axes: Auto v
| / I -
Plot #5
6 0.01
0.001 _ :
S " on * 2D: the result is averaged over the selected coordinate
241 1x10°5 : : :
L . l.e. a X-Z plot is averaged over the Y coordinate
1x10”7
-2
1x10°8
4 - o 1x10°
o 1x1010
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Plotting results in the Plot tab — 12

Plot #5
0.0006 : : : :

« 1D: the result is projected along the selected coordinate
and averaged over the non-selected coordinates

0.0005
0.0004
l.e. a projection along the Z axis
0.0002

0.0001

-Projection & Limits Type: 1D Projection v
cX vl % ¥/ Get | Options
-y w1 2 ¥ © swap Type: histerror v
& Z-: v1 2 |~ errors Color: black V| Line width:2  $§
Norm: Point type: circle '¥| Pointsize:1 %
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Plotting results in the Plot tab — 13
I—Projection & Limits Type: 2D Projection j]

CXe vl 3 Geometry
= Y:-0.2 vl 0.2 vl - swap | Use:-Auto- \ 4
v
- Z: e ¥ © errors|| Pos:|
/

Norm: Axes: Auto |ﬂ
/ [
Plot #5 — "

6 T T T 1 0.01 .
al | _|# 0.001 - — %
L |H ooomr * Plot extents oos |- _

1e-05

a ol The result is averaged only = -
2 | I within the specified limits :
4 - o= 0.002 -
6 [ I S B 1e-10 0.001 - .

-2 0 2 4 6 8 10 12 L | | \ |

-2 0 2 4 6 8 10 12

—Projection & Limits Type: 1D Projection jl

Get | Options
T swap Type: histerror v
Y  errors Color: black ¥ Line width:2 %
Norm: Point type: circle |ﬂ Point size:ﬂ
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Plotting results in the Plot tab — 14

-Projection & Limits Type: 2D Projection Ad
- X vl 2 ¥ Get | Geometry
- w1 = ¥ ~ swap || Use:-Auto- v
o Z: vl 2 ~ errors|| Pos:
Norm: Axes: Auto v
f o
Plot #5
2 — Plot #5
_— 6 T T T T 1 50
4 - ' . =T
0.0001 * Uncertainty T 1/
2 1x10°5 > L _
0 - wot By ticking the “errors” box, it is | 0
1x10°7 . - B N
21 el possible to plot the statistical L 1 &
A ] 1a0° uncertainty (%) WL iR
© 1x10°10
2 0 2 4 6 10 12 © °
-2 12
“Projection & Limits / Type: 2D Projection | ﬂ
coXe w1 % v GA | -Geometry
- w1 = 'w | dwap | Use:-Auto- v
c Z vl % 'w||~ errors| Pos:|
S Axes: Auto v
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Plotting results in the Geometry tab — 1

* |t is possible to superimpose USRBIN results on the geometry
- A new layer has to be created or cloned from an existing one

P) t.’ Geometry

rﬁ kcut 5B [% 'ggan A Li] .Regm.n X Delete ﬂ-, Move  @Vvolume ~  [fLock & <fully-working=> |vl
U rbit S £ Rotation SRotate [ Export i Freezev & Layer~ 25 Layout~
Paste LaCopy 0| Select gynfo @ |Body Zone p gpject v @ Clone :M Repeat @Movie Visibility~ () Wireframe~ € Universe v . 'Synchronize
20
& Layers ﬂﬂﬂ@ﬂ 'v|| & Media || %/ Red v

Media |v|@#|=| — Global :

Options [ ] ? i

Show [ ] s

<add>

5
B VOID

| >

" Coordinate system W 1

v Viewport lines o

¥ Show Errors LT T T T T T T T T T T T T T T T T T T 000 T

v Grid =1

v Orientation Cube | L in

Grid Level | L

Lattice Level ! =3

Crosshair: [ _

Text Background  [_|_|

General Font: fixed9x15 Y- -3

Grid Font: fixed9x15 v

Palette Font: fixed9x15 v |

o Help ‘ 2 Reset ‘ w -5 -4 -3 -2 -1 0 1 i 3 4 i) [ Fa 5 = 10 44 4z A3 A4 15 2
Fluka: fully-working.flair x: 6. 538995938 y: 0 z: -5.7636 |Unselected all ) 3¢

Introduction to Flair and basic input



Plotting results in the Geometry tab — 2

* |t is possible to superimpose USRBIN results on the geometry
- A new layer has to be created or cloned from an existing one

m ) 2 Geometry =
= K cut 8 FPan G4 Li] @ Region X Delete <% Move @@ Volume y  fLlock & <fully-working=> |ﬂ
—j [:% £o0orbit £ A £ Rotation &iRotate |l Export W ik Freezev @ Layer~ 2% Layout~
Paste LaCopy o Select gynfg @ |Body Zone p gpjecty MClone 3ircn-- @Movie Visibility ) Wireframe~ € Universe v [-’Synchronize
(13 - ”
» <add> “Usrbin” — some
& Layers 4 v+ 2 |Clel V|| & Media ¥ *|Red v

> All particle fluence v|&| +| =| r Global |§=
5

(possible to add more than one) [
- Select the file with the results E——
File: \small_prod,‘small_zz.bnn = o, . 000
* Select the detector P
. . . - :?dT e:rr:v(%)- 1.000 e
- Play with normalisation, — ot
palette and other options e
Transparency:|_|_| '
7] Help‘ 2] Reset‘ v Apply _lz_i. 2 2 4 0 4 2 3 4 % & ? & 9 40 41 412 13 14 45 2
Fluka: fully-working.flair X 7138524191  y:0 " ,.5.9758Unselected all B Y
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Plotting results in the Geometry tab — 3

* |t is possible to superimpose USRBIN results on the geometry

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

2 Geometry

“ B o FPan @ @ () [iLock N S T
® <add > Usrbln j IS [% @-‘)tp) bit &, A A ;: l?ation Ko % F*E:.:::e H\Er:(]:)l-:)"r:ce \\:‘{ *L::eezev = :z:::)r’vwmkmg:ﬂ Layout~ |ﬂ
Paste LaCopy o Select gynfg @ Body Zone p gpjecty @clone 3$2R-pc-: @Movie Visibility~ () Wireframe~ € Universe v |-/Synchronize
» Sel he file with th | some
e eCt t e I e Wlt t e resu tS &Layers < Jﬂﬂ@ﬂ 'v||& Al particle fluence ||— Red V|

All partlcle fluence V@ + -] Global

» Select the detector = E
 Play with normalisation,

palette and other options

From Input: r
File:

|_prod/small_22.bnn =
1 allpart |w

,,,,,,,,,,,,,,,

= :
/ Norm: 1.0 0.1
- - Hide err=(%): 100
- Select the layer to visualise
Y-offset:
Z-offset: 0,001
UMesh: v
Transform: v

. 0,0001
Transparency:
p y: [ | = __/ . romos
# Hel £+ Reset v Appl . = |
@ Help | | oty ||| == s e . - b e i e

~5 -5 -4 -3 TS - - N S T 8 3 /] 3 14 15
Fluka: fully-working.flair x: 6.88234018 y: 0 z: 0.66667Unselected all ) 3¢
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Plotting result in the Geometry tab — 4

- WARNING: if the USRBIN used in a layer is missing, an error message is issued

* Not necessarily something to be worried about

 This will happen in

the

% cut 5|0 New~ #aFluka v
g |7 Load
Paste -3Copy .0/ save~ & Exporty Add~|id R Clone

% Input | 3 5 _ )

EI,:::I # Preprocessor v X Delete

% Import v @ Material v (%) Change v

hands-on tht follow

& Show ~
2 Comment~ [0t Sear

% Move Down |Peplace I & | # Editor

State~ 4 Edit Card

¥

@ Move Up  [*all*

s this lecture! Don’t

worry!

-

® Input
< Gjinput “«|T TITLE + course basic inpult hands on + + + + |
b F'General Set the defaults for precision simulations
b $Primary > DEFAULTS - PRECISIO v
D'Genfnetry Define the beam characteristics
> @Media 4 BEAM Beam: Momentum v p: 1.0 Part: PROTON v
b Fscoring Ap: Flat v Ap: Ad: Flat v Ad:
Shape(X): Rectangular v Ax: Shape(Y): Rectangular v Ay:
Define the beam position
% BEAMPOS x: y: z:-5.0
COSX: cosy: Type: POSITIVE v
@ GEOBEGIN Accuracy: Option: * Paren:
Geometry: ¥ out: v Fmt: COMBNAME v
Title:
Black body
@ SPH blkbody % 0.0 v 0.0 2:0.0
R: 100000.0
Void sphere
@ SPH void x: 0.0 y: 0.0 z: 0.0
R: 10000.0
Cylindrical target
& RCC target %: 0.0 y: 0.0 z: 0.0
Hx: 0.0 Hy: 0.0 Hz: 10.0
R: 5.0 i
4 END
Black hole
& REGION BLKBODY Neigh: 5
expr: +blkbody -void
Void around
& REGION VvVOID Neigh: 5
expr: +void -target -
Target Error loading USRBIN
:J:EE:;;LJARGET Neigh: 5 Unable to load meshdatajusrbin
+ END o :etectnr ‘small_prod/small_22.bnn"
] TN A -

Fluka: basic.flair

[current:1 Total:21
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Summary of the workflow

« Create your input in the Input tab and Geometry tab

 Verify your geometry in the Geometry tab

* Run the simulations and merge the output files in the Run tab
« Plot your results in the Plot tab and Geometry tab

Time to practice!

 Let’s start from the example file
and run a simulation step by step

Introduction to Flair and basic input



Basic input and Flair introduction hands-on

* Download the input provided in the indico timetable N\

- Save It In a local directory | et inoductontoFiar ¢
* e.g. create a FLUKA course directory in your Linux/WSL/macOS home directory

* Open it with Flair: £lair HO basic input.flair &

Objective: become familiar with the most fundamental actions =

—

- Start from the provided input

Have a look at the general cards

Go through the various Flair tabs

Run a simple simulation and process the data
Plot some of the results

Introduction to Flair and basic input



& FLUKA




