& FLUKA

Introduction to Flair and basic input

A very basic introduction to perform your first simulation

Beginner course — CERN, December 2024



A very short introduction
Fluka's story began 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 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 l1.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 Input View Options Help

SISl ool Al A ol S 2] ] SIHSIMASIR DS ol

Fluka Project Information

+HafInput
43 Process Project:  *Unfilled*

+ EP)I-'JT Directory: /homesbnv. ipryiphysicsifluka/flair
fﬁi

Input; 1| 7] | Executante: R =]
Geometry: A/ 2| 1| Geom. output: A/

H

Inp: Exe: Dir: Mome/bnv/pry/physicsiflukasflair

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

- 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 &8 & 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

It 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

* Flair can be started from 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/.
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Starting Flair and basic nomenclature

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

o8

e } ."l:l
E @ p=7
Document Print Refresh Config aAbGUt

w»

w
Py I
=i

Paste ~3COPY = New~Open~ Save~

41 th G

© vlair A X
Title:
‘Notes \
N\
Ribbon

Status bar

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

©
Title:
‘Notes

Paste =3 Copy g9

- EFReport
, k@ Updates t“J

J

Build input and geometry

!

Build geometry and plot results

b

Visualize output files and messages

Compile own executable

Fluka:

Dir: /home/fl

ka_user

Run and merge results

Plot results

Exe: | CIFs
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The input as a text file

* Mentioned here just for completeness

TITLE

basic template

* Set the defaults for precision simulations

DEFAULTS

* Define

BEAM

* Define

BEAMPOS

GECOBEGIN
1] 1]

* Black body

SPH blkbody

* Void sphere

PRECISIO
the beam characteristics
.inp

the beam position

COMBNAME

0.0 0.0 0.0 100000.0

SPH woid 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

BLEBODY 5 +blkbody -void

* Void around

VOID 5 +void -target

* Target

TARGET 5 +target

END

GEOEND

T - - - P -
ASSIGNMA BELCEHOLE BELEBODY

ASSIGHNMA VACUUM VOID

ASSTIGNMA COPPER TARGET

* Set the random number seed

RANDOMIZ 1.0

* Set the number of primary histcries te be simulated in the run
START

STOF

-:——- basie.inp

All (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: c8e26felB4526e9282e8555b8fab2455
Input:

TITLE

.flair

fully-working template
#define pointless_define_1 18
#define pointless_define_2
#Set the defaults for precision simulations
DEFAULTS PRECISIO
*Define the beam characteristics
EEAM PROTON 0.8
*Define the beam position
BEAMPOS , 8. 8. -1.
GEOBEGIN COMEMNAME
*Black body
5PH blkbody 0.8 0.0 0.0 1P0000.0
*Yoid sphere
SPH woid 0.0 0.0 0.0 100600.0
*Cylindrical target
RCC target 0.0 0.8 0.8 0.0 0.0 18.0 5.0
END
*Black hole
REGICON BLKEBODY 5
+blkbody -void
*WYoid around
REGION VOID 5
+void -target
*Target
REGION TARGET 5
+target
END
GEQEND
R T I e P B LT L. TR E I UL R I T
HSSIGNHA . BLCKHOLE BLKEODY

ASSIGNMA , VACUUM VOID

ASSIGNMA , COPPER TARGET

USRBIN allpart 10 ALL-PART -21 6. 6. 11. -6. -6. -2. 128. 120. 130.
USREIN edep 18 ENERGY -22 6. 6. 11. -6. -6. -2, 128. 120. 130.

*#Set the random number seed

RANDOMIZ , 1.@

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

START , 1leego.

STOP

EndInput

Page: Plot

# Run information

Run: =default=

End

Run: test/test
Define:
Start:
StartRun:

pointless_define_2=18
1088

1598620157

End

Run: small_prod/small

Define: pointless_define_2=18
Start: loe0
Last: 1




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

= % Cut O e # Preprocessor v X Delete '¥| & ©Refresh
j & Material v @ Change v 2 (kViewer

P;ste “aCopy 1

£ Clone State~ # Edit Card

4. | #Editor

Input
< #}Input rs~ . \ 7\
- F'General
I $gPrimary
e Open and Add, clone, Move cards up and down
Eﬁﬁ‘;ﬁ‘sﬁjﬂ . save input file delete cards (some limitations present)
> adBiasing Recommended to use the
E?’ﬁfﬁpng suggested structure
I # Preprocessor
\ J\~'-" .
Input file tree
Cards grouped according to their “field of action”

-
1

[
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Input tab — 2: input file tree and card grouping

* Input file tree and card grouping

5 # Preprocessor v X Delete & Show~ + Move Up |J & & Refresh
& Material v i©Change v L) Comment~|/Goto Search Y @Viewer
: £ Clone Statev #Edit Card % Move Down ~cpace r 8 |# Editor

Input

< Glinput ¢4 Geometry I =" TITLE ... STOP : 27 cards [-dden —-— -
> F'General OMe:iia
I $¢Primary —=edl -
b @Geometry ¥ Physics -
- @Media Mg Transport - o
> 3Physics o ; How are the cards grouped
DQT_ran_sport ¥ Scoring B >
- aBiasing & Flair )
> "¥Scorin = . e
D?’Flair ? # Preprocessor F A|phabetlca| I|St|ng
T oreRroces P— also available

#define ..

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 » this lecture

* Primary: definition of the particle source h

« Geometry: definition of the geometry

* Media: definition and assignment of “materials”

* Physics: control specific physics processes _

 Transport: control specific transport details — dedicated lectures
* Biasing: definition of biasing

* Scoring: definition of estimators

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 atitle to the simulations
 The title is printed in the output files

Input ¥ X

[T TITLE  * 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 particles to be simulated
- Allows to set other parameters for advanced use

Set the number of primary histories 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 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
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Input tab — 9: Expressions

* |t Is possible to specify values using expressions

Possible to make parametric runs

66 k6

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!!!

Flair Intermediate



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 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)

Flair Intermediate



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

» Recurring feature in Fluka

* Not just regions:

Regions
Materials
Detectors
Lattices
Particles

# EMFCUT

# EMFCUT

Fudgem:
& ASSIGNMAT

»* BIASING
Opt: »

¥ AUXSCORE

Delta Ray: v

+s LATTICE
&7 LOW-PWXS

db:
{7 OPT-PROD

% PHOTONUC
E=0.7GeV: off »

<7 EMF-BIAS

Old bremss.: off »

Compton: off v

7 LAM-BIAS
Mat: »

Type:

e-e+ Threshold:
Reg:

Type:

e-e+ Threshold:
Mat:

Mat:
Mat(Decay):
Type:

Reg:

Type:

Z:

Det:

Reg:

Lat:

Mat:

|AZ:

Type:

Mat:

Type:

A resonance:
Mat:

Type:
Bremsstrahlung:
Bhabha&Moller:
Req:

Type:

Part:

transport v
Total v

¥

e-e+ E:

PROD-CUT »
Total »

to Reg:

e-e+ E:
to Mat:

Reg:
Step:
RR:

to Reg:
Part:
A

to Det:

4 4 4 4 a4 4 a

to Reg:
to Lat:

to Mat:

-

4 44| 4«44 4 \qq <

S(a,B):

to Mat:

Quasi D:
to Mat:

Ethr e-e+:
Pair Prod.:
Photo-electric:

to Req:
* mean life:
to Part:

Flair Intermediate

y:
Step:

y:
Step:
to Reg: v
Field: v
Imp:

Step:
Set: v
Isomer: 0
Step:
Step:
Step:
Step:
T:

Step:
AllE: off v
off v Giant Dipole: off v
v Step:
Ethr vy:
off v e+ ann @rest: off v
off v e+ ann @flight: off v
v Step:
x A inelastic:
v Step:




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 v Reg:region 1w 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
e ASSIGNMAT Mat: CARBON v Reg:region 1v 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 Neigh:
expr: +reg2
& REGION region 3 Neigh:
expr: +reg3
& REGION region 4 Neigh:
expr: +regd
& ASSIGNMAT Mat: CARBON » Reg: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 »
Mat(Decay): » Step: 2 Field: »

Flair Intermediate



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 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 NITROGEN
# REGION region 2 Neigh: OXYGEN
expr: +reg2
& REGION region 3 Neigh: MAGNESIU
, - ALUMINUM
expr: +reg3 IRON
# REGION region 4 Neigh: -
expr: +regd COPPER
& ASSIGNMAT Mat: CARBON v Reg: PILVER Reg: v
Mat(Decay): v Step: 2ILICON Field: v
& ASSIGNMAT Mat: CARBON v Reg: GOLD =|Reg: ¥
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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:

* @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_‘C’)
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The manual

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

S~ ———— —_

=
-y

> .
ﬁ -

T

a

]

.

o

=

s 'f}' # Preprocessor v X Delete Show~ +Move Up  *all* 1 \ Refresh
7_i] % Load “%Importvy & Material v @ Change v L) Comment~|Goto Search H
Paste -1 Copy 7 H Save~ % Export v |Add~-|Add £ Clone State~ #Edit Card % Move Down [Feplace mV| EWE r

&

o — /i ) 4P Editor
' ab
A

I aBiasin g

I

I> # Preprocessor

 The manual will open on the relevantpage @ = e

* The manual is also available on the Fluka web page www. fluka.cern
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Geometry tab — 1

* Visualize and edit geometry

¢ PI Ot reSU I tS $Pan & A ®Region X Delete <:Move @Volume ~  [ilock & <untitled>
‘SDDrblt Q & & Rotatlon #3Rotate k&lExport % Freeze~ & Layer~ &8 Layout~
. seRepeat @Movie Visibility~ (@ Wireframe~ | & Refresh ='Synchronize
* Dedicated lectures :
# Geometry <« & v| ¢ +| & & Media | %/Red v/ &l [+~ |&| @3D ¥| %|Green v/
de07 1y ——
Filter - !
Type [Name [= |
~ §Bodies |
@SPH blkbody
@SPH void
&RCC target
-~ @Regions
@®REGION BLKBODY
@REGION VOID % g
@REGION TARGET :
& Transformations _-|r . :
> GObieCts .I —11) E 10 L4 10
SBEAM o & v | +|E 8 Medla | %|Blue vl v JJJ[ & Media 'v| %|Magenta  ¥|A
ki iy : YOI P ; ;
E | 5
>
|
SRR S S
_;
| -7 |
=il ] -1 0ol 10 2ll -1 -3 7 -5 -3 101 2 3455759 H
Fluka: x:-12.40746513 y: 13.97993467 z: 10.3237042 | ﬂ%
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Geometry tab — 2

* Viewports automatically refreshed when input is changed Layout management

4 2 Geometry I fe] Plot =
scut F [% FPan Lﬁ] #®Region X Delete [<:Move @Volume ~  [HLock & <untitled> Y Rrotd
ﬂ i @ 0rbit 2. & <2 Rotation “iRotate HExport % Freeze~ & Layer~ 18 Layout~
Paste <aCopy 0 Select gy|nfo @ Body Zone s qpiacty @ Clone |3¢7cpea #Movie Visibility~ (9 Wireframe~ & Refresh > LTran
Filters | come
& Geometry <« % v| ¢ +| @] & Media | %|Red v/&l ¢ v+ +E 83D ¥| %/ Green VA
TEQW&J | %]{U : WOID 7
O bJ eCtS Type [Name A Y = i
. == + @ Bodies !
|_| StbOX @SPH bikbody
@SPH void

— @Regions
@®REGION BLKBODY
@®REGION VOID x

@REGION TARGET |
& Transformations __” |
A z 1

-~ @0bjects 1 | 10 o 2

$BEAM i o'|JJJ[JMEdIa v| %[Blue ﬂ!’o v|JJ.[JMed|a .|ﬂﬂ|l'\.ﬂagent.ﬂll

YOI

P ro pe rtl eS Egmfnent tCayrl‘i;lnedtricall target
& Attributes «—* &
y 0.0

Listbox z 0.0

Hx 0.0

[l

VAN

i nn | [ 11 z

\Fluka: x: -5.393677013  y: 0 z:-15.1975915 |
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$Pan
#0rbit Z.

& Geometry

s Geometry I k] Plot
A] #®Region X Delete <»ove
A <> Rotation

< v 4| +|C]| @ Media

{3Rotate EHExport
3¢Repeat #@Movie

Geometry

@Volume “Lock

o
1 ]

-

10

@SPH
#RCC

void
target

- @Regions
#REGION
#®REGION
#REGION

£ Transformations

— ®0bjects

$BEAM

BLKBODY
VOID
TARGET

dell P 3
Filter
Type [Name =
— @Bodies
@SPH blkbody

" Red :
viewport

10 ]

-

WOID

10

" 3k Freeze~
Visibility ~ (3 Wireframe-~

& <untitled>

& Layer~
&' Refresh

=10

1

Ilﬂ *|Blue

@Tﬂﬂ@[ﬂl\dedia

22 Layout~
-»Synchronize

-

¥ % Magenta

vxRed  vilfev e ocls30 [v|%[Green WA

Va

Properties
target
comment Cylindrical target
type RCC

X 0.0

y 0.0

z 0.0

0.0

0.0

10.0

R 5.0

0.0

(el al

name

I"?* v ¢ | &) & Media

v

i YOID
S

10 4

z:-15.1975915 |
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Geometry tab — 4

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

) d Geometry I fl Plot &
rﬁ cut B8 [% $Pan a A ®Region XDelete < Move @Volume  —  (ilock & <untitled> |¥| & Rotd
€ O0rbit 2. £z Rotation #3Rotate kEExport W Freeze~r & Layer~ 23 Layout~
Paste LsCopy 0 Select gynfg  © Body Zone s gpiacty @ Clone $2Rcnc- @Movie Visibility~ @ Wireframe~ & Refresh [-*Synchronize LTran
20
& Geometry <« 5y ¥ +|E|| @ Media 'v| %|Red v|&l|-4 v« ~|E & 3D ¥| %|Green v A
bty T : YOID
Filter = |
Type [Name = |
- §Bodies |
@SPH blkbody
@SPH void
#RCC target L4 U SO S
- @Regions
#REGION BLKBODY
#REGION VOID x g
#®REGION TARGET |
£ Transformations —1r . |
v ’3’%&;‘:; . -1 o 10 Rl 0 10
% v ¢ +|C]| & Media | *|Blue vl & V|JJJ [ & Media ¥ %|Magenta ¥/ A
= Properties [ JASEBUtES| ) ' : Tl
name target =1 i
comment Cylindrical target &
type RCC o :
X 00 T R T )
I T S S M A
y 0.0 Y0ID -1
z 0.0 >
Hx 0.0 '
Hy 0.0 ,
Hz 10.0 -
R 5.0 -113_ & :
@xmid 0.0 ‘ > . l
Sacmail oo bdl ¥ -10 in R = o o o A o 1 M B L ML = = I
Fluka: x:-5.393677013 y: 0 z:-15.1975915 | ﬂ%
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Geometry tab — 5

 Possible to add layers for better visualization:

« Appearance (fonts, etc.)

« Scoring (see Scoring-1 lecture)

« Special quantities (e.g. region importance)

« Background images (to help building geometry)

sGeometry| oLvers GErrors| <+ | A
3D ﬂgﬂj . Global| | vertices
Options B " lllabels: Region v
Show | = =
3D - Color:  Material v
<add> Lattices: « Off © Show © Prompt
Voxel: = Off © Show © Prompt

s z

~ Coordinate system

I Viewport lines

¥ Show Errors

¥ Grid

¥ Orientation Cube | 1| é» Help | © Reset v Apply
Grid Level L

Lattice Level \ T Fluka:

Crosshair: =
Text Background (o

General Font: fixed8x13 Ad

Grid Font: fixed8x13 v

Palette Font: fixed8x13 v

& Help | o Reset | v Apply

Paste =aCopy

|E:ut &8 [®

+Pan
€Orbit .
Select gy1nfp @ Body Zone gy

& Geometry | & Layers &3 Errors

[ Genmetrﬂ

A A @ Re

<2 Ro

-

Borders v|® +| =] ¥ Global

Options m |-

Show [ |

3D =

Beam

Image

Palette

Userdump

Usrbin

Voxel |

T 1|'|
e

200 Qg-‘ =
Image: 5 Main_Dump.png SRl B
<] W
# Calibrate '§ SRS SN AN .
Transparency: | [ / % T H
Color Adjust: ” — 3 i
White: S8 =
i F~-28.00 SECTION A-A 40.00—=—— 4

Prompt draw SCALEL:3
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Run tab

* 3views: “Runs’, “Files”, and “Data”

& FLUKA

'Spawn

@ <fully-working=
- &=test
&atest
- &small_prod
- Zasmall
fasmall 01
&asmall_02
&small 03
£ssmall 04
- &large-prod
- &large
Zlarge 01
Zlarge 02
&alarge 03
Zalarge 04

s @ Cycle

Wb 2 Run
Clean e iy

0
5
5

& *Default | ¥|Prev:

EJ Continue No:
& Attach To:

X Remove
& Clone
Add v C:Loop

b

¢ O
2 Refresh Start

-Override

* Shared listbox: |

List of simulations

"
— Eexample-spawn

P Eaexe

associated with the project

-Progress
Status: Not Running Input: small prod/small 04 Dir:
Started: ETA: Time/prim:
Elapsed: Cycle: Run:

Cyeless

4]

prmaries:

Fluka: fully-working.flair

Running 0 out of 14 i 3¢
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Run tab — Runs view =1

|:|']:| X Remove i
& Clone - ae

Cut$£ i

Paste =aCopy 2

/ Add v G3Loop .
Management of the various simulations e R

Run 'spawn“ -Override

ﬂ%{fully—wnrking}) Title:
=

Primaries: 0.0

\

- Basic inputfile of the Flair project el prod Mode:
> @small E] Defines: Default |

small 01 | Name |

[0 pointless define 1
B pointless_define_2

Different simulations associated—

asmall_04
- &large-prod

with the Flair project

e

k| i) u
%Iarge:ﬂz -Progress
&alarge 03 Status: Not Running
* Number of spawns . Barge 04 Started:
\ T}g%:!xep - ﬁl Elapsed:
Cycles:
~ | Primaries:
Fluka: fully-working.flair - |Running 0 out of 14
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Run tab — Runs view = 2

 Override of inputs

* Number of primaries

-Override
\ Title:

Primaries: 1000.0 rime:\0.0
ode:

<

Rnd:

0

* Executable

Defines: Default Defines

:my.exe

Name

Value

[0 pointless_define 1
o #define — pointless define 2 10

|- .

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

Start a simulation

4[4 4]

Remove files from a
previous simulation

Refresh the progress field

Kill the current simulations

Introduction to Flair and basic input



Run tab — Runs view -4

» Overall
job
progress
bar

Spawn*

“<fully-working=>
— E=test
&atest
— &small_prod
- &asmal

£asmall 02
&asmall 03
easmall 04

- &large-prod

< &large

&alarge 01
&large 02
&large 03
2alarge 04

— Eexample-spawn

[ £zexe

| Input file actually running

4

» Status * Estimated end
\ of the simulation

“‘ \

* Time per
primary

* Temporary
directory

\

Pogress \

\

Status: Running
Started: 2023.10.25 16:00:22

4 Elapsed: 15.8 s Cycle: 3m 1s

. £
_!|Pri ips:

/

Input: small prod/small 01 \
ETA: 2023.10.25 16:13:37 Time/prim: 197 ms

Dir: fluka_31164

Run: 12m 56s

Runningd 4 out of 14

LIPS

Fluka: fully-worki i

 Cycle progress bar  * Time since the
start of the cycle

/
* 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...
Run Spawn|“]’
a<fully-working=
— B=test
“atest
- &small_prod

- £ssmall
Zasmall 01
Zasmall 02
Zasmall 03
Zasmall 04

- &large-prod

- &alarge 4

Zlarge 01

* WARNING:

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

Zzlarge 02

Zzlarge 03
Zlarge 04
— Eexample-spawn
[ Zzexe

Status

N\

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

4]

Cyeles:

—————————————

primaries:

Fluka: fully-working.flair

Running 1 out of 14
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After running — 1

» Content of the ﬁ 1s

fully-working.flair fully-working.inp

working $

directory

* Content of the

working

sub-directory

ransmall @186l
ransmall_ 81662
ransmall 81863

ransmall 81886
ransmall 62861
ransmall 62862
ransmall 62863
ransmall_ 82664
ransmall 82865
ransmall 82866
ransmall 83661
ransmall 83662
ransmall 83083
ransmall 63864
ransmall 63885
ransmall_ 83666
ransmall 84861
ransmall 84662

L J

$ cd small prod/

ransmall 84865
ransmall_B4666
small @l1.inp

small &1.out

small @18@l.err
small @18e1.log
small &1861.out

small &le6l fort.
small &leel fort.

small 81882.err
small 81682.log
small 81882.out

small @1882 fort.
small @18e2 fort.

small 81883.err
small 61863 .1log
small &1863.out

small 81863 fort.
small 81863 fort.

small 81884.err
small ©18e4.log
small @18e4.out

% 1=

small &l1eed4 fort.
small 61884 fort.

small @1885.err
small @1885.log
small @1885.out

small @18e5 fort.
small 61865 fort.

small 62.inp
small 62.out
small 62861.err
small 62861.log
small &2881.out

small @2881 fort.
small 82881 fort.

small @2882.err
small 62862.1log
small 62862 .out

small 62862 fort.
small 62862 fort.

small &2883.err
small ©2863.log
small @2883.out

$-

small 82863 fort.
small 82883 fort.

small 82884.err
small 82884.log
small 82884.out

small ez2ee4 fort.
small &2864 fort.

small &2865.err
small 82865.log
small 82685 .out

small 82885 fort.
small 82885 fort.

small @3.inp
small @3.out
small 83881.err
small @3861.log
small @3861.out

small 83881 fort.
small 83881 fort.

small 83882.err
small 83882.log
small 83882.out
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small 63862 fort.
small 63862 fort.

small @3883.err
small @3883.1log
small @3883.out

small @38e3 fort.
small 63863 fort.

small 63884.err
small 63684.log
small 63864.out

small &3884 fort.
small &3884 fort.

small @3885.err
small @3885.log
small ©3885.out

small 63885 fort.
small 63885 fort.

small @&4.inp
small @&4.out
small @4881.err
small @4801.log
small @4881.out

small @4861 fort.
small 84881 fort.

small 84882.err
small 84882.log
small 84882.out

small e4882 fort.
small 84862 fort.

small 84863 . err
small 84863 . log
small 84883 .out

small 84883 fort.
small 84883 fort.

small 84884.err
small 84804.log
small e48e4.out

small @&4864 fort.
small @4864 fort.

small 84885.err
small 84885.log
small 84885.out

small 84885 fort.21
small 84885 fort.22
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After running — 2

* Content of the

working

directory

* Content of the

working

sub-directory

fully-working.flair

ransmall @186l
ransmall_ 81662

ransmall 81886
ransmall 62861
ransmall 62862
ransmall 62863
ransmall_ 82664
ransmall 82865
ransmall 82866
ransmall 83661
ransmall 83662
ransmall 83083
ransmall 63864
ransmall 63885
ransmall_ 83666
ransmall 84861
ransmall 84662

%
$ 1s

fully-working.inp

$
} -

$ cd small prod/

ransmall 84865
ransmall 84806

small @1. inp

small g1ee1. lug
small_aiaai out
small &le6l fort.
small &leel fort.
small 81882.err
small 81682.log
small 81882.out
small 81882 fort.21
small @l1ee2 fort.22
small 81883.err
small 61863 .1log
small &1863.out
small 81663 fort.21
small 81863 fort.22
small 81884.err

small ©18e4.log
small @18e4.out

% 1=

small &l1eed4 fort.21
small_&1eed4 fort.22
small @1885.err

small 82863 fort.21
small 82663 fort.22

small 82984 .

small | 5.1log

small @1885.out

small @18e5 fort.21
= £.22

_B2681.err
small 62861.log
small &2881.out
small 82881 fort.21
small 82881 fort.22
small @2882.err
small 62862.1log
small 62862 .out
small 62862 fort.21
small 62862 fort.22
small &2883.err
small ©2863.log
small @2883.out

$-

small |
small 82884,
small 82804 |
small &2
EEEE: i

small_aJaai.ng
small @3861.out

small 83881 fort.21

small 83881 fort.

small 83882.err
small 83882.log
small 83882.out
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22

small e4801. lug
5mall_64881 out

small 63862 fort.21
small 63882 fort.22

small @4861 fort.
small 84881 fort.

.inp and .out files
] speC|f|c of each spawn

small_ aﬂan.ng
small 84883 .out
small 84883 fort.
small 84883 fort.
small 84884.err
small 84804.log
small e48e4.out
small @&4864 fort.
small @4864 fort.
small 84885.err
small 84885.log
small 84885.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 | Typea | Size | Date
Za<fully-working> 001 — small prod/ransmall 01001 -file- 1651 2023.10.25 16:13:54
— &test 002 small prod/small 01001 fort.21 21 242 2023.10.25 16:13:57
Sitest 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 41 005 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
2zsmall_02 compile small prod/small 01001.out Output 56913 2023.10.25 16:13:57
£a5m aII_lII 3 data a -
%Small_ﬂﬁl input
— &large-prod plot
— &large 4| |ftemporary
Zzlarge 01
£Zzlarge 02
£zlarge 03
Zlarge 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_0l.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 — 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_0l.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 01001.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 01001.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

| 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 0l.out Output 2193 2
compile small_prod/small_ 01001.out Output 56913 2
data

input

plot

emporary
| Cycles File Typei Size

001 —small_prod/ransmall_01005 -file- 1651 2023.1
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 Output 81778 2023.1
compile small prod/small Ol.out Output 2193 2023.]
data

input

plot

emporary
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Run tab — Files view — 6

« Spawn 1 Cycle 1

« Spawn 2 Cycle 1

| Cycles File . Typea 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 0l.out Output 2193
compile small_prod/small_ 01001.out Output 56913
data

input

plot

emporary

| Cycles File | Typea 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
o 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 0l.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/smy]l_02.out Output 2193 202,
003
- Spawn 1 Cycle 6 004
005
oo - Random file for the next
compile .
data cycle is generated
input
plot
emporary

Introduction to Flair and basic input



small 01001 fort.
small 01002 fort.
small 01003 fort.
small 01004 fort.
small 01005 fort.

small 02001 fort.
small 02002 fort.
small 02003 fort.
small 02004 fort.
small 02005 fort.

Run tab — Data view =1

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

21
21
21

21°

21

21
21
21
21
21

small 03001 fort.
small 03002 fort.
small 03003 fort.
small 03004 fort.
small 03005 fort.

small 04001 fort.
small 04002 fort.
small 04003 fort.
small 04004 fort.
small 04005 fort.

Introduction to Flair and basic input
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Run tab — Data view = 2

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

+ New v

- . #Add
E & Clone \S

D KRemnve W
Clean Process

Run 'Spawn “!|-Detectors

ea<fully-working=
- =test
&atest

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

C

+ &small_prod
- Z=small

&asmall_01
Zasmall 02
&asmall_03
£asmall_04
— &large-prod
- 22large 4
&xlarge 01
&zlarge_02 ;
£xlarge 03 File
Zzlarge_04
— Eexample-spawn
I Exexe 4

|

Type Size Date

|¥

4]

Fluka: fully-working.flair ~ Files: 40 i) 3¢
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Run tab — Data view — 3

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

Run |Spawn

&<fully-working=
- Etest
&atest
- &small_prod

- #small
#asmall_01
&small 02
&small_03
&small_04
— &=large-prod
- &&large 4
&large 01
&large_02
&large_03
&large_04
— Eexample-spawn
b £exe 4

—  * Newv

+ Add
& Clone %

X Remove L
Clean Process

&

4]

-Detectors

Run | Type | Output | Name/Unit |
small_prod/small usrbin small_prod/small_21.bnn 21 o
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

Fluka: fully-working.flair

Files: 20
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Run tab — Data view — 4

* Process can be forced by hand:

1-Select the run
2-Refresh
3-Scan

4-Process (merge)

Processed binary results
files are generated
(specific extensions:
.bnn, .bnx, .rnc, etc.

more In other lectures)

e<fully-working=>
- Etest
&atest

—TrTaoT
&asmall_02
&asmall_03
#small_04

- &large-prod

— Zalarge
&large 01
Zxlarge 02
&large 03
Zzlarge 04

— Eexample-spawn

I Ehexe

@

-~Detectors

Run Type Output
small_prod/small usrbin small_prod/small_21.bnn
small_prod/small usrbin small_prod/small_22.bnn

4]

File

small_prodf/small 01001 fort.21
small_prod/small_01001_fort.22
small_prod/small 01002 fort.21
small_prod/small_01002_fort.22
small_prod/small_01003 fort.21

| Type |

21 242
22 242
21 242
22 242
21 242

Fluka: fully-working.flair

Files: 20
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Run tab — Cleaning — 1

- Removing files generated for the cycles and merg

Ha-o @ 5]

__E % Cut &5 %

5 *Default
EJContinue
& Attach

'¥|Prev: 0

No: 5
To:|5

X Remove
& Clone
Add v C:Loop

-

%

Clean

e files are different actions!

[ ey
w Cycle
' Run
Kill

& @

Refresh Start

s
|'a\.!\:r

Z%::Ef;ny-wurking} o “Clean”. in the “Runs tab”...
= . .W|I_I remove all and only th
- @small 4 specific run (or spawn), e.g.:
2emall 02 large 01001 fort.21
Semal 02 large 01001 fort.22
S . large 0100l.err
Elaroe 02 large 01001.1log
] Eexe%%%iﬂiﬁ large 01001.out
e . ranlarge 01001

e files generated within a

large 02001 fort.21
large 02001 fort.22
large 0200l1l.err

Introduction to Flair and b
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Run tab — Cleaning — 2

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

H 0 > | Ja] & Run
Clean Process

+ New v

. . #Add
ﬁ’ £ Clone N

R X Remove

jJéCut%&%

Run -Detectors
&<fully-working=> Run Type | Output Name/Unit
v &test small_prod/small usrbin  small_prod/small_21.bnn 21 =
Stest small_prod/small usrbin small_prod/small 22.bnn 22
- &small_prod -

— Zzsmall
#small 01
&small 02
Zsmall_03
&small 04 1 ”» 1 ”

- mlarge-prod Clean” in the “Data tab”...

- &alarge 4 . . o
2iarge_01 _ ...will remove only the merged results, e.g.: |
2large_02 '

@large 03 small 21.bnn
large 04 - =
<~ Bzexample-spawn z small 22 .bnn -

I £2exe 4 181 -

5
= | SrE _ _ -
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
Hy - @ (3] e 3 A Compile | = | B -
. LCut = = X Remove .
d k4 ¥ = | omove Up i~ f ﬁ:mka lv| r‘” A‘m
Paste ..copy o SaveAs Sl R [ i B Viewer Edito ean|Bui
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 i
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 =3 Copy g9

- EFReport
, k@ Updates t“J

J

Build input and geometry

!

Build geometry and plot results

b

Visualize output files and messages

Compile own executable

Fluka:

Dir: /home/fl

ka_user

Run and merge results

Plot results

Exe: | CIFs
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Do you remember slide 67?

i

s q | HReport
E @ *E%l . ﬁUpdatest“J

Dofument Print Refresh Config ‘?.About Exit

ﬁﬂj %cut &

Paste =3 Copy g9

w

‘Notes

!

Build geometry and plot results

Fluka: Dir: /home/fluka_user Exe: !%5

Plot results
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Plotting results in the Plot tab — 1

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

| X Delete H save~ %
B QCInne - I % | Print [ E
Paste 5aCopy 2 Add' 0z (& Refresh 5l Notes Clean Plot

-

-v.;l-lGecnmetrj.,ar Title: | Display: 0 %
@&Green Axes L Mi M
@Blue Label og in ax
®Magenta x| - I
y: »
« ||-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> ||
\§|D\  x-z|swap| -v | Get| | Advanced V|
* List of all plots
* Four geometry plots by default
B CEX

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

E::l':l W Delete + | Save~ N
W ¥ Clone |« ae = Print [ 5 E
Add { 02 JoRefresh| s o Notes Clean Plot

s % Cut B8

B

Paste =aCopy 2

@
~ @Geometry itle: Display: 0 =
~Axes
:g;-:;n ¥ |Label Log Min Max
#Magenta _ xi o | |
vl = |
~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> ||
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
(here, we'll see only USRBIN)

H Save~

- 1 % | Print [ E
o Notes Clean Plot

i 20 0 X Delete
2 [ Clone
Oz & Refresh

-

IH Save~

« ae % = Print b E
o] Notes Clean Plot

X Delete
& Clone

*W

@
— #xGeometry

@G
eBlue Jr'abe' % group -
X -
#Magenta i ® & Geometry
T
x: 0 Axes ¥ Z: c USR-2D (es
y:[0 xy| yz|u ®oreen  [musreiN] ¥ |Label
z: 0 x-z| swap| -v @Blue
| @Magenta % USERDUMP | x|
4 RESNUCLE y;|

Center Basi:
x: 0 Axes
y: 0 xy|
z:|0 E24)

4]

|Fluka: fully-working.flair
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Plotting results in the Plot tab — 4

 Name of the file that will be saved

Addv Oz

* Title of the plot

* Display ID

X Delete
£# Clone
(@ Refresh

« de 3 = Print
2] Notes

— @Geometry
WRed
@Green

fully-working_plot07

= | Title: §Plot #5

= save~

[
Clean Plot

-

X

A

Display

rAxes

¥ |Label

Max

"

_

l:b:|

rBinning Detector

File:|smaIIJ)mdf5maII_22.bnn = Title:
Cycles: 5 Primaries: 5000 Weight: 5000.0 Time: ¥tk Sum file *ekek
rBinning Info
Det: 1 edep | ¥|x: [-6.0 .. 6.0] x 120 (0.1) Min: 3.69013025E-04

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

¥:[-6.0 .. 6.0] x 120 (0.1)
Z:[-2.0.. 11.0] x 130 (0.1)

Max: 3.69013025E-04
Int: 5.3137877127185157E-003

rProjection & Limits

Fluka: basic.flair

Type: 1D Projection v
CoX: (w1 % |¥| Get | options
oy (w1 2 || r swap Type: histerror v
& Z: w1 2 ¥ I errors Color: black ¥/ Line width: 2 3]
Norm: Point type: circle ¥| Point size:|1 %
Plot completed ] %E
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Plotting results in the Plot tab — 5

Ho v | 5 i £ Run [| & Plot [ El .
=K cut el ﬁ X Delete + |l save~ s
_j ED:I fEcClone | & ae % SPrint (% E
Paste GaCopy j0/AddY OZ (@Refresh| 4 | D)Notes Cl€an Plot
® Plot A X
— &hGeometry = |Title: [Title of my plof] |Display:|0 3| ’
@Green wjeln]e
@®Blue font: fantasy |w/18 | w¥|color: red ﬂnption5:|
®Magenta [~ grid aspect:|1.0 Auto | lines: dashedlﬂ
@Red S :
=fully-working_plot05 Axes
Eefully-working_plot06é v |Label /Max
Axfully-working_plot07 | x:|x axis label -~ | -l
label font: serif |ﬂ 14 |ﬂ color: blue |ﬂ options: / I
o P I ent Of O ti O nS tics font: serif |w|14 | w¥|color: blue | ¥|options; /
| ¥ |y axis label r | —|I
label font: Courier |¥|14 | ¥|color: dark-greggs=®™”| ¥|options: | /
f I . . tics font: Courier ¥|/14 | v¥|color: das®Green | ¥|options:| I
Or p Ot CUStOl I "Zatlon Binning Detector
File:|small_prod/small_22.bng =  Title: ‘
aries: 5000 Weig
[ basic-0: Title of my plot - a X [ basic-0: Title of my plot - a
e g e@aeaa N ? [v|x:[60..6] m m 2 ## @ @ @ A ?
Y:[-6.0 .. 6
Title of my plot z:[20..1 Titie of my plot
6 LIS N B E— 6 T T T T T : 2D Projection ﬂ
0.001 v metry ———————
4 4
N 00001 1 . : -Auto- v
o, [ = .
Ch 1x105 AE Ch |
”‘0 B ] ”‘0 B 5: Auto |ﬂ
n 1x10°® | f: —
% % =
gy 1x107 gy
> . >
A 1x10° sl
1x10?
16 | | | | | 16 | | | | |
2 0 2 4 6 8 10 6 4 2 0 2 4
x axis label x axis label =5
22.9280, -9.34272 12.9606, 2.63073 CIFN
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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

=

S~ e =

. . =
° = gcut 09 |f|]:| X Delete + k= save~ 4 E
xtra info available P B o345 }
Paste LaCopy 29 Addv Oz (& Refresh " ) Notes Cigan Plot
- #primarie
Il rnes = o o
- #Geometry = | Title: |Tit|e of my plot Display: 0 2|
@®Green e
* #cycles g ¥ fabe
agenta
.Rer;J X:||x axis label r -
#afully-working_plot05 y:|y axis label I
Eefully-working_plot06 cb: 3
Axfully-working_ploto7 BInning Detector
File:‘smaIIJJrod,’small_ZZ.bnn == Title: fully-working-template
cles: 5 Primaries: 5000 Wt&ht: 5000.0 Time: *=k: Sum file $ee
— E——
~Binning Info
Det: 1 edep |¥|x: [-6.0 .. 6.0] x 120 (0.1) Min: 1.41871671E-04
Type: 10: X-Y-Z Y:[-6.0 .. 6.0] x 120 (0.1) Max: 1.72690998E-04
Score: ENERGY Z:[-2.0.. 11.0] x 130 (0.1) Int: 0.22741450771972851
~Projection & Limits Type: 1D Projection ﬂ
Ol X: vl ¢ |¥| Get |-options
coy |w1 2 |w|  swap Type: histerror v
&z [vj1 2 |w|  errors Color: black ¥ Line width:2 3
e Point type: circle ¥| Pointsize:|1 3
Fluka: basic.flair [Plot completed a3
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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

» Extra info available
* Quantity scored
* Type of mesh
* Mesh details
* Min & max values

,&j & cut $q}@

Paste UaCopy jo|AddY OZ @ipefresh| ¢

] Plot
X Delete +f [ save~
Bclone |« del Print b
) Notes Clean Plot

— &rGeometry
@®Green
@®Blue
#®Magenta
@Red
faafully-working_plot05

Eefully-working_plot06
Axfully-working_ploto7

=]

Title: |Tit|e f my plot

Display: 0 2| =

Axes

¥ |Label Log Min Max
j x axisllabel [

J Y axis‘abel r

I | i

Binning Det!:tnr

File: ‘smawarod,’small_zzbnn

== Title: fully-working-template

—

'-Binning Info

Det: 1 edep

|¥|x: [-6.0 .. 6.0] x 120 (0.1)

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

Y:[-6.0 .. 6.0] x 120 (0.1)
Z:[-2.0.. 11.0] x 130 (0.1)

Min: 1.41871671E-04
Max: 1.72690998E-04
Int: 0.22741450771972851

[4]

Fluka: basic.flair

Srojectore Ces e J
o vl ¢ |¥| Get |-options
3 |ﬂ 1 ﬁ |ﬂ I~ swap Type: histerror ﬂ
= Z: v Z |w| I errors Color: black ¥ Line width:2 3
Morm: Point type: circle ¥| Pointsize:|1 3
[Plot completed ﬂﬂt
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Plotting results In the

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

 Plot extension

« Uncertainty
 Graphical options
* Normalisation

Plot tab — 8

v | R 3 i &
= kcout B I{:j X Delete +*l B
,j BcClone & de -
Paste LaCopy 29 Addv Oz (& Refresh " ) Notes Clean Plot
- #Geometry = | Title: |Tit|e my plot Display: 0 2| W
@®Green CAXES
#Blue e
¥ |Label Log Min Max
#®Magenta .
®Red _ xi[x axis fbel r
#afully-working_plot05 y:|y axis Rybel I
Eefully-working_plot06 cb: 3

Axfully-working_ploto7

rBinning Detedkor

File: ‘small_ rod/small_22.bnn

== Title: fully-working-template

Cycles: 5 Primaries: 5000 Weight: 5000.0 Time: *#ek Sum file #kex
~Binning Info
Det: 1 edep |¥|x: [-6.0 .. 6.0] x 120 (0.1) Min: 1.41871671E-04

Type: 10: X-Y-7

Y:[-6.0 .. 6.0] x 120 (0.1)

Max: 1.72690998E-04

W 4

rProjection & Limits

Type: 1D Projection ﬂ

|¥| Get |-options

Cx v1

0 W = ¥~ swap Type: histerror ||

Oes e |w| ~ errors Color:black  |¥| Line width:2 3|
bIEE Point type: circle ¥| Pointsize:|1 3

[4]

Fluka: basic.flair [Plot completed

LY Ml
\ﬁl«l
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Plotting results in the Plot tab — 9

- Additional plot customization
« Gnuplot commands

* Plot extents : ; Pl -
'ﬂj & cut 8 |f|]:| X Delete + | H Sifvev 3 E
. . | Bclone |wde § Spint W
Y A I t Paste L3yCopy .o/Addy Oz el Clean Plot
XIS lI0Calion 8 Grefresh| o | 2 Notes
0
[ ] L b | ff t - #Geometry = | Title: |Tit|e my plot Display: 0 2| W
apel olsels Geome e |
:;Iue . ¥ |Label Log Min Max
agenta -
* And much more.... P e e oo ; :
#afully-working_plot05 yi|y axis Ifbel I -
Eefully-working_plot06 cb: 3 -
Axfully-working_ploto7 ~Binning Detecfbr
FiIe:‘smaIIJ od/small_22.bnn == Title: fully-working-template
Cycles: 5 Primaries: 5000 Weight: 5000.0 Time: *#ek Sum file #kex
~Binning Info
Det: 1 edep |¥|x: [-6.0 .. 6.0] x 120 (0.1) Min: 1.41871671E-04
Type: 10: X-Y-Z Y:[-6.0 .. 6.0] x 120 (0.1) Max: 1.72690998E-04
Score: ENERGY ‘ Z:[-2.0.. 11.0] x 130 (0.1) Int: 0.22741450771972851
~Projection & Limi Type: 1D Projection ﬂ
Ol X: vl ¢ |¥| Get |-options
coy |w1 2 |w|  swap Type: histerror v
&z [vj1 2 |w|  errors Color: black ¥ Line width:2 3
Norm:| Point type: circle ¥| Pointsize:|1 3
Fluka: basic.flair a3
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Plotting results in the Plot tab — 10

‘Projection & Limits Type: 2D Projection v
- X vl 2 ~Geometry
- w1 = 'w| ~ swap || Use:-Auto- v
c Z: vl 3 '¥w| © errors|| Pos:
ek /Axes: Auto v
Plot #5 :
6 Plot #5
0.0006 T T T
4 L
L « 2D vs 1D projections :
0.0004 =
0 —
5 0.0003 b
st 0.0002 b
6 0.0001 ]
2 0 2 4 6 8 10 12 . 2
- 10 12
-Projection & Limits Type: 1D Projection v
cX vl % ¥ Get | Options
R vl 3 ¥ I swap Type: histerror v
& Z: vl 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 v
- X: vl 2 M ~Geometry
<Y vl 3 'w| ~ swap || Use:-Auto- v
e vl < — '¥w| © 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 — 12

Plot #5

- The result is projected along the selected coordinate

and averaged over the non-selected coordinates

0.0004 -

l.e. a projection along the Z axis

0.0002 -

0.0001 -

-Projection & Limits Type: 1D Projection v
cX vl % ¥ Get | Options
R vl 3 ¥ I swap Type: histerror v
[f.~ 7 vl 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:%ﬂ]
CoX = Geometry
= Y:-0.2 v/l 3o0.2 v~ swap | Use:-Auto- v
—— f
© Z: v = w| © errors|| Pos:|
T — Axes: Auto v
e .
Plot #5
k
6 I R R E— 0.01 0.006 . Tlot #5. —
. L | H 0.001 ]
0.0001 * Plot extension 0005 |- 1
2 - 1H 1e-05 0.004 - )
o [ 1H 1e06 * The results is averaged only
1e-07 . . . - . . 0.003 | 5
= s within the specified limits
le-08 0.002 - B
4 1 1e-09
-6 | | | l l l 1e-10 0.001 - \ _
2 0 2 4 6 8 10 12 o Nl |

-2 0 2 4 6 8 10 12

-Projection & Limits Type: 1D Projection v
c X Options
Type: histerror v
v ' errors Color: black ¥/ Line width: 2 %
Norm: Point type: circle ‘¥ Pointsize:1 3%
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Plotting results in the Plot tab — 14

-Projection & Limits Type: 2D Projection Ad
- X vl 2 v| Get | Geometry
- w1 = 'w| ~ swap || Use:-Auto- v
c Z: vl 3 vl errors|| Pos:
ek = Axes: Auto v
e — =
Plot #5
y — Plot #5
i 6 T T T T 1 20
4 — . L
2 | 0.0001 * Uncertainty s B
B 1x10°°
: . . G ” gt 2r ]
o - Liliie By ticking the “errors” box, it is ?
1x10”7 ! " B ]
2 b i possible to plot the statistical L1 i &
i ] 1x10° uncertainty in percent WL i|_RU
1x1010
-6 -2 6 0
2 12
I—Projection & Limits /- Type: 2D Projection |ﬂ
c X vl 2 v Gﬁ | -Geometry
- w1 4 v ~ dwap || Use:-Auto- v
c Z vl 2 v|| v errors|| Pos:|
e /Axes: Auto v
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Plotting results in the Geometry tab — 1

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

& + /homeffluka_user/fully-working flair - flair - o X
3 @y 4 i Geometry = &
E% $Pan @A 4‘] ®Region X Delete ove  @Volume . [lock & <fully-working>
22 €0rbit 2. & Transform otate HExport 5 Freeze~ & Layer- i Layout~
Paste Copy (¢ Select g, ¢, 5 |Body Zone P Objectv & Clone $¢fcpea: &Movie -  Wireframe~ & Refresh /Synchronize
Tools Selection

Clipboard Actions
Geometry

2 | & Media

|w %/Red ¥ x|

PELEE

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

%K

™ Coordinate system
v Viewport lines . 0000000
~ Show Errors
v Grid -1
¥ Orientation Cube | 1"
Grid Level R | (e — | =
Lattice Level Y | | f—
Crosshair: [ — | -
Text Background [
General Font: fixed8x13 A EE -
Grid Font: fixed8x13 Ad
Palette Font: fixed8x13 VY| -3

3 3 5 N . o a
Fluka: fully-working.flair X: 5.542714328 y: 0 7:0.7053138073 [Free viewports motion Q&ﬂ

10 11 12 12
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Plotting results in the Geometry tab — 2

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

» <add> “Usrbin” “woars
(possible to add m(m\A

Select the file with the results \

File: 'small_prod/small_21.bnn =i

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

Select the detector = [petectar . Telpar P

Play with normalization, /

palette and other options ol

v

% <fully-working>
reeze- & Layer~ & Layout~
»Synchronize

v/%Red

+ ¥]+ 2|5/ @ Media
3

@ Help | © Reset v Apply P P CE = . s s PR P T
Fluka: fully-working.flair x: 4.436739954 y: 0 z.-2.848308773 Free viewports motion B

__‘;%.:FLUKA Introduction to Flair and basic input



Plotting results in the Geometry tab — 3

It 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

Play with normalization,
palette and other options

Select the layer to visualize

= ¥Cut 88 L% Pan A ®Region & <fully-working>
B @0rbit & A £ Transform reeze- & Layer- & Layout-

Paste .Copy 2 SEIECt@Infca  |Body Zone ?Objecty @&Clone 3iicpco &Movie Visibili

<« ¢ ¥« + @8 All particle fluence

Energy deposited ~ W|@l#/=|  Global|% Borders

Optio m HElN . .Illll'l
Show n Lattice o .
Paletts ™ fAll particle fluence -
Usrbin n Energy deposited !X
<add> # |Media

ro
File: small_prod/small_22.bnn =,  *F
1 edep \V
Norm: 1.0
X-offset
Y-offset b
Z-offset
Rotdefi: v
Rotdefi2 4

Transparency:|__{
Prompt draw
Palette: Palette |w]-=

3y Y , 2 5 A ? 5 5 19 1 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 tha

foll his | I Don’
t follows this lecture! Don't
] i . F . - | -
=W cut 24 New~ #aFluka v lzl‘::j # Preprocessorv X Delete & Show ~ + Move Up  *all* \ﬂ £ | (& Refresh

7 Load % Import¥ @ Material v (<) Change v 2 comment~ [0t At ~ | (oviewer

Paste <3COPY .0 saver % Export v | Add~ |~ fEClone  state- #EditCard % Move Down |

worry!

] /85

® Input A X
< jinput ‘<[ TITLE * course basic inpujl hands on + + + + 15
b F'General Set the defaults for precision simulations
b $gPrimary » DEFAULTS - PRECISIO v
D'Genr.netry Define the beam characteristics
b @Media 4 BEAM Beam: Momentum v p: 1.0 Part: PROTON v
v 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: ¥ Fmt: COMBNAME v
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 %: 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 VOID Neigh: 5

expr: +void -target -

Target Error loading USRBIN

@ REGION TARGET Neigh: 5

expr: +target an Unable to load meshdata/usrbin

o + END o :etectnr ‘small_pred/small_22.bnn"

= ‘ ﬂl <I e N .
Fluka: basic.flair |Current:l Total:21
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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

Introduction to Flair and basic input
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