&:FLUKA

Introduction to Flair and basic input

A very basic introduction to perform your first simulation

Beginner course — NEA, November 2023



A very short introduction

 Fluka’s story begun a long time ago (1970s)...
...no graphical interfaces, input and output via text file

Inputfile can be very long > 50k lines

Inputfile based on “cards”: .inp file

Each card has 1 name, 6 values (called WHATSs), 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
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A very short introduction

* In 2006, Flair was born!

Fluka advanced interface

Input file creation

Geometry visualisation and construction
Simulation execution

Results visualisation

File Edit Card [nput View Options Help
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Inp: Exe: Dir: homesbnv/prg/physics/fluka/flair

* Flair acts as an intermediate layer between the user and the inputfile

* |t allows a user friendly editing of the Fluka input

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

Flair # Fluka

Introduction to Flair and basic input



 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 mm

* |t is possible to work with Fluka only using text editors (for expert or old users)
* Flair is not just a graphical interface for text editing

 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
“Ribbon tab” or “Program tab”

Dynamic tab

5

e L1 P ™

=& E @ S
Paste %CODYDD NewvOpen~Saver B I U % Document Print Refresh Config 2 Apout | EXit
© vlair A X
Title:
‘Notes \

N\
Ribbon

Status bar

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

| 1
- E¥Report
., k@ Updates m
Paste - Copy 0 i Exit
© . Fair A X
Title:
‘Notes J \‘
Build input and geometry Visualize 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 PRECISIO

* Define the beam characteristics -

BEAM

* Define the beam pesition ® lnp

BEEAMPOS

GEOBEGIN COMBNAME
U] 0

* Black body

SPH blkbedy 0.0 0.0 0.0 100000.0

* Void sphere

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

Mode: fluka

md5: c8e26fel84526e9282e8555b8fab2455
Input:

TITLE

.flair

fully-working template
#define pointless_define_1 10
#define pointless_define_2
*Set the defaults for precision simulations
DEFAULTS PRECISIO
*Define the beam characteristics
BEAM PROTON 0.8
*Define the beam position
BEAMPOS , 0. 0. -1.
GEOBEGIN COMBNAME
*Black body
SPH blkbody 0.0 0.0 0.0 100000.0
*Void sphere
SPH void 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 hole
REGION BLKBODY 5
+blkbody -void
*Void around
REGION VOID S5
+void -target
*Target
REGION TARGET 5
+target
END
GEOEND
Rokivvedavaibians e FavaSasmitesviaeiaFeavaSinaaban GG
ESSIGNHA , BLCKHOLE BLKBODY

ASSIGNMA , VACUUM VOID
ASSIGNMA , COPPER TARGET
USRBIN allpart 10 ALL-PART -21 6. 6. 11. -6. -6. -2. 120. 120. 130.
USRBIN edep 10 ENERGY -22 6. 6. 11. -6. -6. -2. 120. 120. 130.
*Set the random number seed
RANDOMIZ , 1.0
*Set the number of primary histories to be simulated in the run
START , 10000.
STOP
EndInput
Page: Plot
# Run information
Run: <default>
End
Run: test/test
Define: pointless_define_2=10
Start: 1000
StartRun: 1598620157
End
Run: small_prod/small
Define: pointless_define_2=10
Start: 1000
Last: 1




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

“{ 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

-

A

@
< E¥nput F
- F'General

I g¢Primary

@G t
e Open and Add, clone, Move cards up and down

b %Physics save input file delete cards (some limitations present)
¢ Transport

b a®Biasing Recommended to use the
E?’ﬁi:a?png suggested structure N

I # Preprocessor

AN

Input

[

Input file tree
Cards grouped according to their “field of action”

(03]
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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: defaults selection and other general cards — this lecture
* Primary: definition of the particle source B

« Geometry: definition of the geometry

* Media: definition and assignment of “materials”

* Physics: control specific physics processes dedicated
 Transport: control specific transport details lectures

* Biasing: definition of biasing

 Scoring: definition of estimators

Preprocessor: definition of preprocessor instructions

—

Flair: definition of flair add-ons for visualization
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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 simulations
 The title is printed in the output files

Input

[r TITLE L The title of my first Fluka simulation  —
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Input tab — 5: General cards
TITLE START STOP RANDOMIZe DEFAULTS

START

 Actually listed among the “Primary” cards
 Allows to set the number of primary particles to be simulated
« Allows to set other parameters for advanced use

Set the number of primary historlies to be simulated in the run

® START [No.: 10000.] Core: v
Time: Report: default v
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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 initialize different random sequences

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

* Different “random seeds” are required in order to differentiate histories
- Flair takes care of the “random seeds” when spawning runs (see later)

‘ 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 powetr, 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
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Input tab — 9. Expressions

* |t is possible to specify values using expressions

Possible to make parametric runs

Fields starting with “=" will be evaluated by flair, e.qg.:
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!!!

%FLUI(A Flair Intermediate 16




Input tab — 10: Expressions

« See manual for details (see next slide for the manual)

» Useful predefined quantities
« Units, e.g.: MeV, mm, ms... (warning: only threated 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)

Flair Intermediate



Input tab — 11: “Reg:”, “to Reg:”, “Step:”

* Recurring feature in Fluka

# EMFCUT Type: transport v

* Not JUSt I‘egIOHS e-e+ Threshold: Total v e-e+ E: y:
. Reg: v to Reg: v Step:
* Regions % EMFCUT Type: PROD-CUT v
) e-e+ Threshold: Total v e-e+ E: Y-
e Materials Fudgem: Mat: v to Mat: v Step:
@ ASSIGNMAT Mat: v Reg: v to Reg: v
. Mat(Decay): v Step: — Field: v
Detectors o5 BIASING Type: v RR: Imp:
® i Opt: » Reg: v to Reg: v Step:
Lattices *r AUXSCORE Type: v Part: v Set: v
; Delta Ray: Z:0 A0 Isomer: 0
¢ Partldes Det: » to Det: v Step:
R s LATTICE Reg: ¥ to Reg: v Step:
Lat: to Lat: Step:
7 LOW-PWXS Mat: v to Mat: v Step:
db: |AZ: S(a,B): v T:
{7 OPT-PROD Type: v
Mat: v to Mat: v Step:
% PHOTONUC Type: v AllE: off »
E=0.7GeV: off v A resonance: off v Quasi D: off v Giant Dipole: off v
Mat: v to Mat: v Step:
<7 EMF-BIAS Type: ¥ Ethr e-e+: Ethr y:
Old bremss.: off v Bremsstrahlung: off v Pair Prod.: off v e+ ann @rest: off v
Compton: off » Bhabha&Moller: off v Photo-electric: off v e+ ann @flight: off »
Reg: v to Reg: v Step:
<7 LAM-BIAS Type: ¥ x mean life: x A inelastic:
Mat: v Part: » to Part: 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"

# REGION region 1 Neigh:
expr: +regl
& REGION region 2 Neigh:
expr: +reg2
# REGION region 3 Neigh:
expr: +reg3
# REGION region 4 Neigh:
expr: +regd
& ASSIGNMAT Mat: CARBON » Reg:region 1v to Reg: region 4 v
Mat({Decay): v Step: Field: =
@ REGION region 1 Neigh:
expr: +regl
& REGION region 2 Neigh:
expr: +reg2
& REGION region 3 Neigh:
expr: +reg3
& REGION region 4 Neigh:
expr: +regd
& ASSIGNMAT Mat: CARBON v Reg:region 1w to Reg: region 4 v
Mat(Decay): Step: 1 Field:

Flair Intermediate



Input tab — 13: “Reg:”, “to Req:”, “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”

@ REGION region 1 Neigh:
expr: +regl
& REGION region 2 MNeigh:
expr: +reg2
& REGION region 3 Neigh:
expr: +reg3
@ REGION region 4 Neigh:
expr: +regd
& ASSIGNMAT Mat: CARBON » Reqg: region 1w to Reg: region 3 v
Mat(Decay): Step: 2 Field: »
& REGION region 1 Neigh:
expr: +regl
& REGION region 2 Neigh:
expr: +reg2
# REGION region 3 Neigh:
expr: +reg3
# REGION region 4 Neigh:
expr: +regd
& ASSIGNMAT Mat: CARBON v Reg: region_ 1w to Reg: region 4 v
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: v AllE: off v
E=0.7GeV: off v A resonance: off v Quasi D: off v Giant Dipole: off »
Mat: CARBON v to Mat: v Step: 2
@ REGION region 1 Nelgh: [cARBON -]
expr: +regl NITROGEN
& REGION region 2 Neigh: OXYGEN
expr: +reg2
& REGION region 3 Neigh: MAGNESIU
- ALUMINUM
expr: +reg3 IRON
@ REGION region 4 Neigh: COPPER —
expr: +regd SILVER
& ASSIGNMAT Mat: CARBON v Reg: 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 Req:”, “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:

 @WLASTEREG l.e. the last defined region
* WLASTMAT l.e. the last defined material
« @LASTPART l.e. the last pre-defined particle

as of today: AOMEGACO (Q_S)
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The manual

« Can be accessed using F1 button

« Can be accessed clicking on the “info” button

Paste s Copy 7 [d Save~ % Export v Add~-|Add

oF o
_J] % Load “%Importy @ Material v

M Show~

State~ #Edit Card

) Comment~|Golo

+ Move Up  |*all*

| & T
|¥| & |G Refresh | E

4 Move Down |Replace

b 4¥Primary

» @Geometry

I @Media

I ¥Physics

» @Transport

> a3Biasing
»®¥Scoring

I = Flair

> #Preprocessor

« The manual will open on the relevant page

‘—----_

i
|
e
£
<
-

A <

...........

*
K
o ———

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

:Il-l:':

>
X

N ———————————————— - - - -

T~ _
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Geometry tab — 1

* Visualise and edit geometry

* Plot results =

# Cut

* Dedicated lectures

& Geometry

%

= B

Pan &
i £ 0rbit C.
Paste <3 Copy 2| Select gyhfg @ |Body Zone Object v & Clone

2 Geometry

a A .Regio

£»Rotation

@ Volume “Lock
£iRotate EHExport
$tRepeat #Movie

-

Geometry

R

X Delete | Move

2 Freeze~
Visibility~ (7 Wireframe~

£& <untitled>
& Layer~
&' Refresh

22 Layout~
-/Synchronize

-

<oy eoc) @Meda  |W/k[Red V&l ¢l E] &30 v/ k|Green  v/a
deC Q7 Iy : : V1D
Filter ’ |
Type |Name |~ |
- &Bodies |
@SPH blkbody
@SPH void
&RCC target
- #@Regions
#REGION BLKBODY
#REGION VOID x g
#=REGION TARGET :
£ Transformations —1r ] !
=~ ’3::;;:; . —11) o 10 11y
| %V ¢ /|C]| @ Media || *|Blue 4V ¢ ~|C|| @#Media__ || *|Magenta
= Properties _ N | E’ ' ' VoI L ' '
B X
1
(RN S N
‘ -1
-2
-7 " . i . .
=l 10 o 10 L e T S S e | R I - - -
Fluka: x:-12.40746513 y: 13.97993467 7: 10.3237042 | g%
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Geometry tab — 2

* Viewports automatically refreshed when input is changed Layout management

v ]| (3] &2 GGeometryIEPlot

4 Cut &8 [‘3 #Pan & Li] @ Region X Delete +« >How— &Volume
€ 0rbit S, A £x Rotation £3Rotate EHExport

Paste <aCopy 7 Select gynfo @ Body Zone pgpiacty @ Clone 327cpest &Movie

FI |ter \ Geometry

i Freeze~
Visibility~ @ Wireframe > = Reire

2% Layout~
*Synchronize

-

- -

Geometry

4'~é-v|ﬂﬂ@[ﬂl\1edia |ﬂﬂRed V&l ¢ v« |G| S3D ¥| %/ Green VA
TEQFRJ | é’f"J : WOID i
Objects T — .
. == — &Bodies |
@SPH bikbody
Listbox s blkd
— @Regions
#REGION BLKBODY
#®REGION VOID g
#REGION TARGET |
¢2Transformations _1, Z i
v ’3:[1;:;:; -1 10 oAl L0 10
J | 0 v | || S Medla \v| %|Blue j! ¥/ %|Magenta ¥ A
Properties | JARGHBUEES] N ! | s e |
I name target [=] 4
P rope rtl eS comment Cylindrical target 4
H type RCC =
& Attributes <« X oo b G :
. y 0.0 AP s
Listbox z 00
Hx 0.0
Hy 0.0 -
Hz 10.0 [+
R 5.0 [
@xmid 0.0 -7 i i i :
Aomin nn =il -1 o 10 2l -1 -3 -7 -5 -3 401 2 34567 8 9 M
\Fluka: x: -5.393677013 y: 0 z:-15.1975915 | CIES
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Geometry tab — 3

Ha o | @ ? - W Geometry || &l Plot
= ¥ Cut O [® Pan {4 A @®Region XDelete «:ove @Volume ~  Elock & <untitled>
(B 0rbit 2. 4 £z Rotation &2Rotate | Export = ik Freeze~ & Layer~ i Layout~

s¢fepeat #@Movie |Visibility~ (7 Wireframe~ & Refresh [*Synchronize

- -

Geometry

& Geometry

A X
<« 4| v +|E|| @ Media vi%[Red  v/Al}ev ¢ C| 3D | %|Green va

TEQF&J }ﬁ 1 yWOIo -
Filter B :
Type |Name |= :
- @ Bodies l

@SPH blkbody

@SPH void

#RCC target o
— #Regions

@REGION BLKBODY

@REGION VOID % Red i i

@REGION TARGET :

¢ Transformations B Vv eZWport | .
. 3 I s P-\
= Q()#t-}éeEi:ﬂ =11 ] : 11 2 26 2| (S
| % v «| +| & @ Media I]ﬂ *|Blue YAl v ¢ | E & Media ¥ *|Magenta VA
B B [ |

Properties | | £ o
name target E '
comment Cylindrical target 3
type RCC i
X 00 T U X
y 0.0 f; ““““““
z 0.0 i
Hx 0.0 1!
Hy 0.0 — -2l
Hz 10.0 i
R 5.0 I
@xmid 0.0 7
o rsmnied n.n =1j | 10 g/ 11
Fluka: %: -5.393677013 y: 0 7:-15.1975915
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Geometry tab — 4

* Possible to navigate W|th mouse and keyboard (see dedicated lecture)

€ i 2 Geometry I Ex] Plot
4cut 58 $Pan @ Region X Delete < Move @Volume —,  flock

Iﬁ L% ‘@’Orblt Q\ a A & Rotatlon “4Rotate k=l Export % Freeze~ & lLayer~ 28 | ayout~

$3Repeat @Movie Visibility~ & Wireframe~| (& Refresh =*Synchronize

- -

Geometry

<4 v e 2G| [ @Media |V k[Red V|

To vo1D

£ <untitled>

& Geometry
de QP [
Filter
Type [Name |
— &Bodies

@SPH blkbody

@SPH void
VR
- @Regions
@REGION BLKBODY
@REGION VOID x

@REGION TARGET |
¢ Transformations iy |
<4 z 1

7 ec;)gg::ﬂ =10 o ] 20 &

& ¥ | +|C]| @ Media || %|Blue vl
name target

comment Cylindrical target
type RCC

X 0.0

y 0.0

z 0.0

Hx 0.0

Hy 0.0 =
Hz 10.0
R 5.0
@xmid 0.0

P NN =1 —1i O 10 Z

Fluka: X: -5.393677013 y: 0 z: -15.1975915 |

V| %|Green VA

49 ¢ +|C|[ 93D

|»

4]

¥ %|Magenta

< VIJJJ[JMema

YOID ;

=
EERNETESE]

[v]

Introduction to Flair and basic input




s Geometry |

Geometry tab — 5 ' sooe’s & A ;22

« Possible to add layers for better visualization:
« Appearance (fonts, etc.)

& Geometry | & Layers &#Errors

- - Borders v|@ +|=| ¥ Global
Scoring (see Scoring-1 lecture) | . v -
Options H
Special quantities (e.g. region importance) ggﬂw =
Background images (to help building geometry) Beam
r Image
SGeoretry| o oyers Ears] < __ Palette
lobal|| [ o verticee
|3(;E::tions vzt ol [« ertices - Userdump
Show Ll ke il o Y Usrbin
3D Color:  Material v
<add> Lattices: # Off © Show © Prompt Voxel |
Voxel: = Off © Show © Prompt =
s BT v

I Coordinate system =

I Viewport lines T =l

v Grid 290 0.0~ |- 40000 -

# Orientation Cube | . @ Help | © Reset v Apply Image: | Main_Dump.png A s N
Grid Level L : ; 3 T ;
Lattice Level | i Fluka: # Calibrate ﬁs O R TR Ty i
Crosshair: I H . HER
Text Background L1 TmnSparfenw'l LI i S - i "
General Font: fixed8x13 v Color Adjust: = B
Palette Font: fixed8x13 1 i o i a ] S O O l\ B I

White: 4 N
i f—~—26.00 SECTION A-A 40.00—=— 2
P SCALE1:3
& Help | o Reset | v Apply RRGI PRSI 200 400 300 200
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Run tab

* 3 views: “Runs’,

“Files”, and “Data”
2Z Ru

@ # Cut % 1 = X Remove & | &*Default |¥|Prev:0 3 y, ©Cycle = @
- : - 2 Clone |+ ae » [JContinue No:5 3 “ @Run 7
Paste -aCopy o Runs Files Data |, ..~ CiLoop s & Attach To: ’ﬁ Clean . ., Refresh Start
Run Spawrn|} -Override
a<fully-working= .
- otest - Shared listbox: |
&atest :
— &small_prod . . . ]
- @small s — List of simulations
@small 01 |
Zasmall_02 . . .
2small 03 associated with the project
“small_04
— =large-prod
— 2&large 4
£large 01 ]
Zzlarge 02 -Progress
&large_03 Status: Not Running Input: small_prod/small_04 Dir:
. Slarge 04 Started: ETA: Time/prim:
< &example-spawn
b Eexe a Elapsed: Cycle: Run:
Cyeles: [y
alprimaries: [

Fluka: fully-working.flair

LIPS

Running 0 out of 14
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Run tab — Runs view =1

Management of the various simulations

Basic inputfile of the Flair project

/

Cut &8 %

Paste -aCopy 2

i
=

|:|']:| X Remove i
& Clone - ae o
Add v CxLoop L

-

Spawn|*

%{fully—wnrking:-)

=

Eatest
- &small_prod
— &small
“asmall 01

Different simulations associated —
with the Flair project

asmall_04
— &=large-prod

—

%Iarge:ﬂz

Zzlarge 03

Number of spawns

Zzlarge 04
=izexample-spawn

2]

[» Eaexe

)

-Override

Title:

Primaries: 0.0
Mode:
Defines:

Default [

| Name |
[0 pointless define 1
B pointless_define_2

-Progress

Status: Not Running
Started:
Elapsed:
Cycles:
Primaries:

Ll

Fluka: fully-working.flair

Introduction to Flair and basic input

Running 0 out of 14




Run tab — Runs view = 2

* Override of inputs

* Number of primaries

-Override

Title:

Primaries: 1000.0 ime: 0.0
- Executable T

0

Defines: Default Defines |

:my.exe

Name

O pointless define 1
o #define — pointless_define 2 10

| I

Dedicated lecture
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Run tab — Runs view - 3

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

 Cleanly stop the cycles/runs currently running

Prev:0 = @Cycle
No: 5 c @Run S @ imulati
: 4 == Refreshstart < * Start a simulation
. To:5 = xKill |
y
* Remove files from a » Refresh the progress field

previous simulation

» Kill the current simulations
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Run tab — Runs view -4

* Overall
job
progress
bar

Spawn“

e <fully-working=
— =test

&atest

- &small_prod

< &small ul

£asmall 02
asmall 03 Status
@small 04 \
— =large-prod
- &large 4
&large 01
&large 02

./

* Temporary
directory

* Input file actually running

* Time per
primary

\

+ Estimated end
of the simulation

-Phogress \

Zxlarge 03
Zlarge 04
— Eexample-spawn
[ Z2exe

Status: Running
Started: 2023.10.25 16:00:22
a4 Elapsed: 15.8 s

—l
—!|Pri iP5

\
Input: small_prod/small 01 \

Dir: fluka 31164

ETA: 2023.10.25 16:13:37 Time/prim: 197 ms

Cycle: 3m 1s

/

Run: 12m 56s

Runningd 4 out of 14

¥

Fluka: fully-worki i

 Cycle progress bar  * Time since the
start of the cycle

S
* Time until the
end of the cycle

* Time until the end
of the simulation
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Run tab — Runs view = 5

* At the end of the simulations...

'Spawn

<fully-working=
— =test

&atest

- &small prod

— Lxsmall

— &=large-prod
- &large 4

— Eexample-spawn
[ Erexe /

£asmall 01
£small 02
£small 03
£xsmall 04

Zalarge 01
Zzlarge 02
£zlarge 03
&zlarge 04

o Status

« WARNING:

“Finished OK” means OK from the computing
point of view, there is no guarantee that the
output of the simulation is physically meaningful!

A N

-Progress
Status: Finished OK Input: small_prod/small Dir:
/"Starl:ed: 2023.10.25 16:04:24 ETA: Time/prim:
Elapsed: Cycle: Run:

Cyeles: [
Jprmaries:t

Fluka: fully-working.flair

Running 1 out of 14 - 3

Introduction to Flair and basic input



After running — 1

» Content of the g 1

fully-working.flair fully-working.inp

working $

directory

* Content of the

working

sub-directory

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

P -

$ 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 84885
ransmall 84886

small_ai.inp

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 818685 fort.21
= .22

small 82801.log
small 82801.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 specmc of each spawn

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

Introduction to Flair and basic input

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

& FLUKA
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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.: .err , fort.21 , ran

| 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
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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

Introduction to Flair and basic input



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

Introduction to Flair and basic input



Run tab — Files view = 5

- Spawn 1 Cycle 1

« Spawn 1 Cycle 5

| 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

Introduction to Flair and basic input



Run tab — Files view — 6

- Spawn 1 Cycle 1

* Spawn 2 Cycle 1

| 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 —

v

| Cycles File Typea Size 1
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 202,
002 small_prod/smwll_02.out Output 2193 202,
003
» Spawn 1 Cycle 6 004
005
os - Random file for the next
compile .
data cycle is generated
input
plot
emporary
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Run tab — Data view = 1

* All 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

%FLUKA Introduction to Flair and basic input



Run tab — Data view — 2

* Flair automatically identifies the logical units used from the inputfile

v (| £ Run

0" ?& = B 5 acme

Run Spawn|“|| Detectors
ez<fully-working=>
— E=test
&atest
-~ &small_prod
- gzsmall

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

B

£asmall 01
Zasmall_02
&asmall_03
“asmall 04
— &large-prod
- &large 4
£zlarge 01
&alarge 02
#large 03 File |
£zlarge 04
- Eexample-spawn
b £2exe 4

1]

Type \ Size Date

B

4]

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

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

Run 'Spawr

a=fully-working=>
- Btest
“atest
< &small_prod

— Zzsmall
&small_01
&asmall_02
&small 03
&small 04
- &large-prod
— &alarge 4
&large 01
&large 02
&large_03
&large_04
- Eexample-spawn
I Exexe 4

— * Newv

+ Add
& Clone %

-
¥ Remove | 51

Clean Process

&

4]

Fluka: fully-working.flair

-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 =
small_prod/small_01001_fort.22 22 242 2023.10.25 16:13:57 =
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 -
Files: 20 e
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Run tab — Data view — 4

Process can be forced by hand:

1-Select the run S ,
2-Refresh CFi Process

¢ 3‘Scan Rn -Detectors
e<fully-working= Run Type | Output
e 4-Process (merge) v Btest small_prod/small usrbin  small_prod/small_21.bnn
étest small_prod/small usrbin  small_prod/small_22.bnn
@_x > Zsmall
_ @small 02
* Processed binary results @smal 03
. - Blarge—prod_
files are generated - @large 4
Zlarge 01
o : _ ~
(specific extensions: @large 02 D Files | [FParameters|
g:arge_gi File | Type |
arge_ small_prod/small 01001 fort.21 21 242
. bnn’ ° bnx’ - INCc, etc. v &example-spawn small_prod/small 01001 fort.22 22 242
i b &aexe 4| | small_prod/small_01002_fort.21 21 242
more In other |eCtureS) 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

« Removing files generated for the cycles and merged files are different actions!
H o~ | & Ja] £ Run| g ey
TR 88 = X Remove % *Default | w|Prev: 0

B # et % 5 % EE] £ Clone '

- E2 Continue No: 5
Paste —aCopy = Runs Files Data S s & Attach To: 5

Rn Spawn|* -

_@<full-working> “Clean”. in the “Runs tab”... | .
e ...wH!f_remov(e all and (;nly the files generated within a ﬂ
< @small 4 specitic run (or spawn), e.g..
el 02 lgrge_o 100 l_J‘I:?ort .21 ) large 02001 fort.21
ol 04 large 01001 fort.22 large 02001 fort.22
St . large 01001.err large 02001.err
Slarge 02 large 01001l.log B
Slarge 04 large 0100l1l.out
v G example-spawn . ranlarge 01001
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Run tab — Cleaning — 2

« Removing files generated for the cycles and merged 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 “Cl » th uD t t bu

- E—|arge_pr0d ean In e a a a "

— Zalarge 4 . . |
2iarge_01 L ...will remove only the merged results, e.g.: 5
@large 02
2large_03 small 21 .bnn
2large 04 o - Fy

— &example-spawn : small 22 .bnn o

b &exe 41 s -

st
= Sr”ﬂ"_plqu:’ll]u"_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 to « Add routines  Select linker * Build
be compiled executable
Hp | W oy i A & Compile & | o
e ACut = = X Remove - # 1
Pakte o SaEAs - = * Move Up Viz:;er Eﬁor Ifluka |E| I::n B%d
-aCopy o Add~ Database-]+ Move Down
Compile A X

E cutable my exe.exe x| Options:

File Type | Size | Date N
source.f Fortran 9203 2020.08.31 15:16:21 m
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 advanced courses
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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?

i -

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 scorings results

: XDeIete IH Save~ N
o QCInne -+ I % (& Print [ E
Paste -aCopy Dﬂ‘dd' 0z & Refresh o Notes Clean Plot

-

@ ¥
< aGeometry Title: | ' 0 =
Axes
Min Max

®Green Label Log
L |

#Blue
JI

#Magenta
y{ | |

~Center Basis Extends rPlot
x:|0 Axes ¥ Z:X Au: 100.0 Type: Material v
y: 0 xy| yz | -u| Av: 75.0 Run: <default>  |v
\..}z{  x-z|swap| -v | | Get| | Advanced V|
* List of all plots

* Four geometry plots by default

[4]
L] [4]
%Hl

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
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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)

= Save~
« ae % = Print Wb 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

= g Cut B +Move Up ¥ Delete H Save- %
I o W +Move Down SPrint L4 E
Paste . copy 2 Add ¥ Oz S Rename &Clone & Notes Clean Plot

e Red Title: |Plot #5 Display: |0 ﬁ
e Green ) S —
-
Blue”m v
< fully-working plot@5 _ X
4 fully-working plot07 Qg: a §
rBinning Detector
FiIe:|sma||7prod/sma|l722.bnn =z Title: fully-working template
Cycles: 4 Primaries: 4000 Weight: 4000.0 Time: ¥++ Sym file **++*
rBinning Info
Det: 1 edep mx: [-6 .. 6] x 120 (0.1) Min: 7.61954539E-07
Type: 10: X-Y-Z Y:[-6 .. 6] x 120 (0.1) Max: 5.08228783E-04
Score: ENERGY Z:[-2 .. 11] x 130 (0.1) Int: 0.26020839627684816
-Projection & Limits Type: 1D Projection v
coX w1 3 v Get |-Options
s vl - ¥ ~ swap Type:histerror  |w
w Z: vl =z ¥ © errors Color: black ¥ Line width:2 ¥
Norm:\ Point type: circle ¥| Pointsize:]1 3
\Fluka: fully-working.flair Plot completed CIES

%"%FLUKA Introduction to Flair and basic input




Plotting results in the Plot tab — 5

ﬂ + /home/fluka_user/fully-working.flair - flair - s

o

+ Move Up X Delete [H Save~ Y
+ Move Down < Print w E
aeRename & Clone ol Notes Clean Plot

aaCut 8 h ﬁ

Paste 3 Copy .o/Add v Oz

-

& Red

| Title: [Title of my plot
& Green ptions
® Blue font: fantasy |v/18 |w|color: red '¥|options:|
& Magenta A )
r grid aspect:|1.0 Auto | lines: dashed | ¥
s fully-working ploteé -Axes
A fully-working_plot@?7 LLabel Max
- x:|x axis label
° Plent Of o) )tions —— label font: serif '¥/14 | v|color: blue
y [ tics font: serif |w|14 ¥|color: | w|options:
- y:ly axis label -
. . label font: Co ¥|14 | w|color: dark-green | ¥|options:
for pIOt CUSt0m|Sat|On i : Courier \w|14 |w|color: dark-green | w¥|options:
ch: -|
[ fully-working-1: Title of my plot - ] X l fully-working-0: Title of my plot - [m] X
OB = 2 @aa a ? 4ocﬁow;i:,t:$fu"y'wﬁW%ﬁee@le&? I
Title of my plot W|X:[-6 .. 6] x 120 (0.1 Title of my plot
6 bl Y:[-6 .. 6] x 120 (0.1 ST T 01
== 0.001 Z:[-2 .. 11] x 130 (0. 4 -8 oo
i | 109002 Ez B | oool #D Projection v
§3 = 7 1x10° w1 ElR o 0.0001 try
w2 [ 1x106 v1 & n0 = || w10 uto- v
1 F 1x10”7 |ﬂ1 ﬂ éz N @ 1x10® l
s | 1x10°® >14 N“; uto v
r q 1x10° = T o (4]
; i EA : ! 1x1010 s L L 1x10°9 J
2 0 2 4 6 810 6 4 2 0 2 4 6
x axis label x axis label 7]
635729, 546348 7 LES
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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
« #primaries
* #cycles

Ha - | & ) e &3 &l Plot | A L |

= yCut = +Move Up % Delete H Save~ .

LB i W + Move Down SPrint W E
Paste ;copy 2 Add ¥ Oz S Rename &Clone & Notes Clean Plot

[©] Plot A X
e Red || Title: Plot #5 Display: 0 ﬁ
® Green Axes
e Blue .
e Magenta v |Label Log Min Max

< fully-working plot05 X L

-

¥ fully-working plot06
4 fully-working plot07

“cb]

<l

\
\
y: \
\
Y

Binning Detector

File:)small_prod/small_22.bnn
Cycles: 4 Primaries:

=  Title: fully-working template
4000 Weight: 4000.0 Time: *¥#F:* Sum file #F*+*

Det: 1 edep |W/X:[-6 .. 6] x 120 (0.1)

Min: 7.61954539E-07

Y:[-6 .. 6] x 120 (0.1)
Z:[-2 .. 11] x 130 (0.1)

Type: 10: X-Y-Z
Score: ENERGY

Max: 5.08228783E-04

Int: 0.26020839627684816

rProjection & Limits

cX 4= v Get | Options

s vl =+ ¥| © swap Type:histerror v

© Z: vl 3 ¥ I errors Color: black ¥| Line width: 2 %
Norm:| Point type: circle ¥| Pointsize:1 %

Type: 1D Projection v

[Fluka: fully-working.flair

Plot completed
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Plotting results in the Plot tab — 7

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

 Standard pull-down menu

=l Plot
X Delete H Save-

» Extra info available ) ACUE g tiovelp  XDeletels save

Paste ;copy 2 Add ¥ Oz S Rename

* Quantity scored :
* Type of mesh . Blue

e Magenta
-
- Mesh details Tully -vorking plotes
« Min & max values

¥ fully-working plot06
4 fully-working plot07

&Clone d Notes

Y

Clean Plot

Title: Plot #5 Display: 0 3]
‘Axes

¥ |Label Max

X

Y

b

rBinning Detector

File:)small_prod/small_22.bn

4 Pri

4000 Welght;

=  Title: fully-working template

4000 OT”Tls ootk ﬁ”m : e Aotk

Binning Info
Det: 1 edep

Type: 10: X-Y-Z
Score: ENERGY

|wX:[-6 .. 6] x 120 (0.1)
Y:[-6 .. 6] x 120 (0.1)
Z:[-2 .. 11] x 130 (0.1)

Min: 7.61954539E-07
Max: 5.08228783E-04
Int: 0.26020839627684816

e: 1D Projection v

Type: histerror

v/ Line width:

Point type: circle ¥| Point size:

[N]
KIS

[

i vl < v
oY vl 3 ¥ T swap
. Z: vl % ¥ ' errors
Norm:|

\Fluka: fully-working.flair \Plot completed

=3

Introduction to Flair and basic input



Plotting results in the Plot tab — 8

 Selection of plot type and options
« 2D vs 1D projections

 Plot extension : ; Spiot
. R B~
® U n Ce rtal nty Paste iucopy a2 Add ¥ OZ 4 peame #&Clone d Notes Sl et
e G raph ical OpthﬂS ® Red “|Title: |Plot #5 Display: 0 %
® Green “Axes
H H e Blue :
« Normalisation « Magenta [ g Min Max
L B :
¥ fully-working plot06 Yy C =
4 fully-working plot07 ﬂ v -
rBinning Detector
File:|sma||7prod/sma|l722.bn =  Title: fully-working template
Cycles: 4 Primarigs: 4000 Weight: 4000.0 Time: *¥#F:* Sum file #F*+*
Binning Info *
Det: 1 edep |ﬂx: [-6..6] x 120 (0.1) Min: 7.61954539E-07
Type: 10: X-Y-Z Y:[-6 .. 6] x 120 (0.1) Max:5.08228783E-04
TENERGY VAL 7T N B VN (V) T 0. 2002003002 /000010
Projection & Limits Type: 1D Projection v
coX: vl 3 ¥ Get |Options
» vl S ¥ © swap Type: histerror v
® Z: vl 2 ¥  errors Color: black v/ Line width: 2 3|
Norm:\ Point type: circle ¥| Pointsize:1 %
LS

\Fluka: fully-working.flair \Plot completed
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Plotting results in the Plot tab — 9

-Projection & Limits Type: 2D Projection A
X vl 3 ¥ &=t [TGeometry
- w1 = ¥ © swap || Use:-Auto- v
O Z: vl 2 ¥ ™ errors|| Pos:
e ——
Norm: Axes: Auto v
. / . =
Plot #5
6 Plot #5
0.0006 T T
4 -
L * 2D vs 1D projections
0.0004
0 —
5 0.0003
o= 0.0002
& 0.0001
2 0 2 4 6 8 10 12

-Projection & Limits Type: 1D Projection v
cX vl % ¥/ Get | Options
-y w1 2 ¥ © swap Type: histerror v | ' _
& Z 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 — 10

Projection & Limits Type: 2D Projection v
{ - X vl 2 M Geometry
s Y vl 2 ¥ © swap || Use:-Auto- v
O Z: vl 2 ¥ ™ errors|| Pos:
Norm: —_ Axes: Auto v
| / | -

Plot #5

* The result is averaged over the selected coordinate
l.e. a X-Z plot averaged over the Y coordinate
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Plotting results in the Plot tab — 11

Plot #5

* The result is projected along the selected coordinate

and averaged over the non-selected coordinates

l.e. a projection along the Z axis

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 — 12

I—Projection & Limits Type: 2D Projection j]
. ¢ z Geomeftry
= Y:-0.2 vl 3%0.2 v/ ~ swap || Use: -Auto- v
— f
- Z: vl % v¥| © errors|| Pos:|
ST = Axes: Auto v
——— :
Plot #5
4
6 | | | | | 0.01 oo Plot #5
a - . | 0.001 : . | | s:
* Plot extension 0.005 - 1
r |H 1e-05 0004 - |
o - ~H 108 * The results is averaged only
16-07 . . . - . . 0.003 | -
2 | o within the specified limits
& 0.002 -
A | 1e-09
-6 l l l | | | 1le-10 0.001 F \ _
2 0 2 4 6 8 10 12 . N1

-2 0 2 4 6 8 10 12

-Projection & Limits Type: 1D Projection A4
- X: Options
T swap Type: histerror v

¥  errors Color: black ' Line width: 2 %
Norm: Point type: circle ‘¥ Point size: ﬂ
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Plotting results in the Plot tab — 13

-Projection & Limits Type: 2D Projection Ad
coX: 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 S0
4 ' .
0.0001 * Uncertainty s 8 =
2 1x10°5 > L _
0 - wot By ticking the “errors” box, it is | 0
1x10°7 ! - B N
2 el possible to plot the statistical L 1 &
Ak ] 100 uncertainty in percent WL P
© 1x10°10
-2 -6 0
-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

+ /home/fluka_user/fully-working.flair - flair - a x
ry-t g

A i Geometry = 5

scut B % “Pan A A w®Region X Delete -+ Move  @Volume ~  Hlock & <fully-working>
' B #0rbit Q < Transform Rotate W Export % Freeze~ & Layer- i Layout~
Paste Cacopy g9 Select &info @ Glegiy Zeanz |, Object v &Clone 3ticpeat #Movie Visibility - @ Wireframe~ & Refresh »Synchronize

Actions Tools Selection

Clipboard
Geometry

- < v« » | & Media

i [¥]&@ + | r Globall
Add layer to project

%K

I Coordinate system
v Viewport lines o
v Show Errors
v Grid -1
v Orientation Cube [~ __
Grid Level
Lattice Level
Crosshair:
Text Background

General Font:
Grid Font:
Palette Font:

fixed8x13

fixed8x13

fixed8x13

& Help | & Reset

= -1 0 1

VoIo

10 41 12 13

Fluka: fully-working.flair

x:5.542714328 y:
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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

ey 85 d Geometry | &

= 5
,ﬂj ¥cut B L% #Pan @ A @ Region X Delete |-+ Move olume )
#O0rbit & A £ Transform ¢Rotate Xpo

Paste LiCopy 17| Select gy e, o Body Zone P Objecty @&Clone (¢Fcocat &Movi

A& <fully-working> 4
reeze- & Layer~ 22 Layout-
*Synchronize

& W+ +|E]l g Media
z

» <add> “Usrbhin” :
Egﬂj r Globel

(possible to add mm

Options
Show
Palette
Usrbin
<add>

Select the file with the results —____ wrm—

From Input: r

File: 'small_prod/small_21.bnn =]

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

- Select the detector sd: :
- Play with normalization, / .
Rotdefi2 v

palette and other options o

3 s -1 Y ) o 5 B 7 5 3 0 14 o 1z z
Fluka: fully-working.flair x: 4,436739954 y: 0 z.-2.848308773 Free viewports motion CIFS
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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

« <add> “Usrbin”

» Select the file with the results —

- Select the detector T
- Play with normalization, - ) e L

palette and other options

small_prod/small_22.bnn
1 edep |w

s W i el g :' w R ®
. i N W E :. . o,
rom In
ile:
or: = ;
Norm: 1.0 -1 T Im == = 5
X-offset: - . .
Y-offset: -2 3 IR - o
Z-offset: . - 5 E
: At A
o
" i

L B B . ‘ i vom |

Select the layer to visualize 5

Rotdefi2: |w!
Transparenc y: [ f

Prompt draw

Palette: Palette [w| -

& Help M % :fz_w

3 = = o 1 ] ] < 5 I 7 £ ) 10 11 12
Fluka: fully-working.flair X: 6.286074154 y: 0 z:-1.615419306  Free viewports motion
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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 hands on that follows this lecture! Don’t worry!

%] Input | & B Ay - | B
=  ycut |2 New- &Flukav +Move Up *all* W& wViewer
i=] % Load %Import v I #Editor
Paste ..copy & save- 2 Exportv

oL # Preprocessor v X Delete O Show-~
@ Material v @Change v @ Commentv‘

Add- &Clone State~ & Refresh

+ Move Down

=1General Set the defaults for precision simulations
= 1Primary » DEFAULTS - PRECISIO ¥
=Geometry Define the beam characteristics
=1Media # BEAM Beam: Momentum v p: 0.8 Part: PROTON v
+C1Physics Ap: Flat v Ap: Ad: Flat v A:
t-iTransport Shape(X): Rectangular v Ax: Shape(Y): Rectangular v Ay:
dBlasing Define the beam position
| Gertts s BEAMPOS x: 0. y: 0. z: -1,
5 9 COSX: cosy: Type: POSITIVE v |
>0Flair » GEOBEGIN Accuracy Option: ¥ Paren
=2Preprocessor Geometry: ¥ out: v Fmt: COMBNAME ¥
Title:
Black body
@ SPH blkbody x: 0.0 y: 0.0 z: 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 x: 0.0 y: 0.0 z: 0.0
Hx: 0.0 Hy: 0.0 Hz: 10.0
R: 5.0
+ END
Black hole
« REGION BLKBODY Neigh: 5
expr: +blkbody -void 4
I =
R T e SUN U S . S L TUh 27 T AR I Error loading USRBIN a5
TITLE .. Unable to load usrbin
course basic input hands on @ detector 'test-dir/test_22.bnn’
1
I

Fluka: course basic_handson.i

Current:1 Selected:1 Total:23
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Summary of the work flow

« Create your input in the Input tab and Geometry tab (see future lectures)
 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 (see future lectures)

Time to do some practice!

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