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Starting flair
Usage: flair [options] [filename]...

¢ flalr _h Options:
-1 Load the first flair file in the folder
--compile Compile executable

ShOWS Command Ilne arguments -d/-D Activate/Deactivate the beta-development features

--data # Process/Merge the data files of all or specific
runs (no default). Accepts patterns or comma

- Two examples of interesting options: separated names e.g. * o f00* or foo,bar*

--exe file Fluka executable. (default: {FlukaDir}/bin/fluka)

 -r |oads the last opened project -h|-?|--help print this help page S
-i/--ini file Alternative configuration file
o i (default: $HOME/.flair/flair.ini)
1 shows the last 10 opened projects L] list e e O Fair/Hair.int
. , -p/-P enable/disable profiling
-m # o ject i d
» [filename] doesn’t need to be complete, M e Jpen @ mew project inmode

-r|--recent Load most recent project

flEiir \AI”I fir](j tr]ee k)EBE;t rT]Eit(:r]’ EB_QJ. -R # Load recent project (number 1..10 or filename)

-s Skip About dialog
. -t # | --type # force import file type to load if different
flair example £l than .flair. Accepted types: flair fluka gdml
mcnp moira penelope pickle
. . -u | --update Recalculate and save input file variables
IS; EE(][JI\/EilEBf]t t() -v/-V | --verbose Increase/Decrease verbosity level
--noansi Disable ansi coloring on dumps
flair example .flair filename[s] flair project, input, imported files or directory

automatically detect type from file extension
extensions supported: <none|.flair>, .inp, .fluka, .moira,
.mac[ro], .gdml, .pickle, .mcnp
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Interface customization — Undocking & Tiling
* Tiling - o —

- )
: : [#=] & cut & % XDelete MoveUp | o7 % Add o % Add _
 Multiple tabs can be displayed B = Rome stovevom - Xrenwe| (G Xnemove|
Paste <3Copy Run  Files Data | Add (¥loop aeRename | 5C3N afeRename RefTesh €rpyes | Clean Process
[ put #?.J‘;m; 110 Run | Spawn| ||-Usrxx
1 P th t b +H_JGeneral i# # defimet2 " 1<ntof33> i Run | Detector | Type |unit
. N e la S +HL1Primary # # defirest3 1 1/ntaf33 <ntof33> ntof33_usrbin 50  ustbin 50
: mr_netry T TITLEn_TOF lead tar <ntof33> ntof33_resnuclei 51 resnuclei51
| LS ek ';5 # i delheg 2 <ntofi3> ntof33 usrbdx 52 usrbdx 52
2_ Se eCt a neW tab I Tr;:s o T : <ntof33> ntof33_usrcoll 53 usrcoll 53
ey 7 GLOBAL Max #reg: Analogue: W DNear: <ntof33> ntof33 usrtrack 54  usrtrack 54
+
H *1_15coring Input: Names ¥ GEOMErTy: Free W =ntof33> ntof33_usrtrack 55  usrtrack 55
3_ Drag the tab t|t|e bar to rearrange — L Flair (& DEFAULTS NEW-DEFAULT ¥ <ntof33= ntof33_usrbin 56 usrbin 56
+ Preprocessor | $BEAM Beam: Energy ¥ E03 Part: | = =
. . ° Ap: Gauss WAR(FWHM): 0.082425 L4: Gauss ¥ ¢: File |_Type | Size | Date
4 ReS|Ze the se aratIOn shapelX): Rectangular ¥ & =2*fwhm  Szp=(Y): Rectangular ¥ 4y: ntof33001 fort.50 50 80003 2013.11.21
" p Y}BEAMPOS % 2.2632 ¥:-0.5 z] ntef33001_fort.51 51 19978 2013.11.21
cosi: 017364818  cosy: Type: B ntef33001 fort.52 52 41976 2013.11.21
(% GEOBEGIN e Opt: ntof33001 fort.53 53 2370 2013.11.21
Inp: w Out- y mt: ntof33001_fort.54 54 2370 2013.11.21
Title: implified nTOF geometry 2 ntaf3300] fort 55 55 7370 20131171
Black body
@SPH BLKBODY ©0.0 0.0 | | o :
n OC i n 5 R:10000000.0 Type | Process | Status
® U d k g {p4start translat  dx: =5+2 dy:3.0 ! | e fair dle B
Void sphere Data Merge Finished
. . . @sPH voD ; EE}GDGGGG . 0.0 Geometry ntof_geom Idle
: : Geomet ntof_geom2 Idle
» Drag the tab outside flair to open it Dtend transiat onan” i -
Water container _ USRBIN ntof_smallbin Idle ¥
. . @@RPP WATERCNT Xmin: 43.0 Xmas: 43.0 S :
In a new window ‘i 536 fmax536 : i
" Imin:-32 5 Zmax: 35.0
Lead Target ntof33_usrbin_50
nRl _NOTALSCT ¥min. A0 N ¥mav: AN N | =
sl
LTS TRUUS PR N NS EET ARTE TUTIY. PUTRE TN PRI
#define ang 10 ﬂ !
108
I
< QI \
Input: ntof33.inp ‘Files: 45 Q%
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Configuration

« Almost everything can be configured

Colors
Data
Fluka
Fonts
Geometry
Gnuplot
Moira
Programs
Run

all colors used by flair
processing programs and filters
Fluka programs configuration
all flair fonts (except Geometry)
CPUs and precision

global commands and terminal
[still in development]

editor, terminal, debugger...
Spawning rules & Queues

Time format %Y.%m.%d %H:%M: %S

v Ok X Cancel | & Help

(}{ Preferences x
|Colors ~ Skip About dialog

Elatlf ~ Keep backups

F:ntz ¥ Cleanup temporary files

Geometry ™ Editor: Show separation lines

Gnuplot |/lcon zoom 1

linterface [

Moira Temporary prefix flair_

Programs Auto save time 120 [s]
Run Card Display timeout 3 [s]
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Project notes

* Notes can be included in the project .=

RS

 Basic formatting capabilities

: project

-Notes
Link to Fluka home page www.fluka.cern u

Normalization is 1.15e11 protons per bunch

* Plots and geometry viewports
can be exported to the notes

Fluka: Dir: /h| CIpN
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Input editor: multi-card editing

» Possible to edit multiple card at the same time
* Any change in the selected cards will apply to all similar card for the same what
e.g.: very useful when changing the binning of multiple scoring cards

« Two undo commands registered
« 1stfor all the other cards, 2" for the currently active card

GEOBEGIN Accuracy: Option: v Paren:

Geometry: ¥ out: Fmit: COMBMNAME »
Title:
@ SPH blkhole x: 0.0 y: 9999 z: 0.0
F: 1000000,
@ SPH void x: 0.0 y: 9999 z: 0.0
F: 100000,
i RPP proto xmin: -5. Xmax: 5.
Ymin: -5. Ymax: 5.
Zmin: -5. Zmax: 5.
@ SPH sph x: 0.0 v:[9999 7: -0.05
R 2.0 —
L XYP cutz 7: 0.0
& Trans: -trans v
& RPP replica Xmin: -5. Xmax: 5.
Ymin: -5. Ymax: 5.

Zmin: -5. Zmax: 5.
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Input editor: filtering cards

Possible to filter cards for a specific run or all runs (different #define, different cards)
Possible to filter cards by string, body, region, material, transformation, detector

Possible to filter cards with errors

Possible to filter cards “related” to the selected one

ﬂ + + fhome/bnv/prg/physics/flair/fexamples/lattice.flair - flair A — O %
; ] | E '
E[::I # Preprocessory 3 Delete ﬁ Show> i+ Move Up |ﬂ ‘,r% GJ‘ul'iewer
i Material v (&) Change v G Commentv| ~ - | Editor
Addv| mCIone State v (&5 Refresh [ ab_ W& Application
« TITLE ... REGION : 16 cards hid ) +
& REGION PROTO Neig | @@ Region: PROTO
expr: +proto -sph
REGION ... ASSIGNMA : 10 cards N &#Show Invalid Cards
’@ ASSIGNMA Mat: GOLD » HekﬁHid& preprocessor l:) Reg: w
~IPhysics Mat{Decay): ¥ 5':':-5' : Field: »
ASSIGNMA ... STOP : 8 cards hidden
_JTransport
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Input editor: 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!!!
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Input editor: expressions

« See manual F3.6} for details

» 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
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Geometry tab: Layers

« Somewhat introduced in the first Flair lecture

» Custom layers can be defined in the “Configure layer menu”

ﬂ[ ntitled] - flai
o

& Geometry | &

A A ®Region

% Delete - 1Move  @Volume —~ “Llock

& Rotate EExport 4 Freeze~
stRepeat #&Movie |Visibility - @ Wireframe~

>

< Transform
Bady Zone #Objecty EClone

viq] %cut B3 [% “Pan
©O0rbit 2.
Paste .3 Copy 7| Select @®Info 2

Geometry

& <untitled> ¥/ & Rotdefi ¢)Expand
& Layer- &5 Layout~
& Refresh “Synchronize  LTransform ®Orthogonal

s fo

¥/ %|Green

AES )

& Geomet <V 5|2 gledia | w|%|Red
[Filter
Type | Name s
SPH blkbody s
SPH void
RCC target :
REGION BLKBODY .
REGION VOID j ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
REGION TARGET .
BEAM -

s -3 -% -1

O 4P 3 o4 % 5 7 og 9 1641 12 4314 45 15 17 15 IF

woID

i jJJJIJI’Iedla |w|%/Blue

=10 0 i)

vlx|

= properties [F7Atbutes|

name target &
comment Cylindrical target | #

Flair Intermediate
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Geometry tab: Layers S ——

— 3D v & +|-| ~ Global
¢ T00|bal‘ Options "
Show O
« Add / delete / rename / clone layers 3D =
. . <add>
« Global: to make a layer available on every project
Ld
» Options
] ~ Coordinate system
 Enable/disable ~ Viewport lines
- coordinate system, viewport lines, grid, orientation cube : z'::;w srrors
° AdeSt: v Orientation Cube | I
: - . Grid Level L
« Grid level (set grid intensity) S | —
« Lattice level (set lattice hash intensity) Crosshair: [
. ) : ) ) Text Background 1|
« Crosshair (set dimension of the cross in the viewport center) General Font: fixed8x13 v
- Orientation cube size Bl e [ v
Palette Font: fixed8x13 v
* Fonts
&# Help ‘ 2+ Reset v Apply

Fluka:
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Geometry tab: Layers combination T

‘ . : : 3D v/ +|-| ~ Global
* “(Sub-)layers” can be combined together via <add> button  options -
Show O
- Image & USRBIN \30 .
<add>
¢ Custom color values & 3D
il
* USRBIN & 3D
° ~ Coordinate system
s nn I T . e ceometry B %] + /Users/luillo/Desktop/scoring/demo_Scoring/demo_scoring.flair - flair |— Viewport Iines
Bl SN VY W B b B T v Show Errors
Paste <1Copy .~ SE'E‘t@nf:: g Body Zone popject+  BClone 33Re ﬁ:ﬂovle Visibility~ & Wireframe ~ & Refresh r.fvnch"mize v Grid
° Geometry A x - -
&layers & N+ V¥ || @TargEne | ¥ x Blue v|.J&l -+ ¥« -5 @TargEne | ¥ *|Green v|.J¥ v Qrientation Cube | i
TargEne v|®+|- © Global Grid Level | L
Options X1 5 .
ggow EQ} Lattice Level | R
Eaﬁr_m [§1 Crosshair: L1
<add> | . Text Background |||
E— frut General Font: fixed8x13 v
File: demo_scoring 4 Grid Font: fixed8x13 v
Detector: 1 TargE \A o —
N Lo = Palette Font: fixed8x13 v
X-offset:
Y-offset:
Z-offset:
Rotdefi:
Rotdefi2: & Help 2 Reset v Apply
T:an:plarency:h ‘ 4
Palette- Palette v

\ _ Fluka:
@ Help ‘ o Reset | v Apply | |
|FIuka: demo_scoring.flair x:-2.420966116

10 |
z:-11.50347456

y: 2.281305304 \Free viewports motion
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Geometry tab: Layers

- Show (to set visualization details)

* Visibility of Vertices, Lattices, and Voxels L:bzlesr:hc:zgiop v
- Set label (Region, Material, Value, or none) e P v
« Choose palette e v
« Associate region color to:

* Regions

- Material @ Help 2 Reset v Apply |

. Density Fluka:

* Region Importance

« Thresholds

g_%FLUKA Flair Intermediate



Geometry tab: Layers mage T

# Calibrate

- Image (to set a background image, i.e. a CAD drawing) /Tmnspmq:| —

- Image: select .png, .gif, or .jpg file ‘::"“:’“’i”“:
 Calibrate: to input coordinates of specific points White:
ite:

* Prompt draw: immediate image draw for idle display Prompt draw v
(warning: it slows flair)

# WOIO
20.00 ’» [ 100.00 —] 7 _ ?E'DG_E I e |
N Y - B ANV VARTARARITARRRTRWARRAR AR RO i
NS il il LA RS TR AT SR NS R i
N oyt 7 : 1
T ﬁ P /’rff N NV o o o o o o e . ' i_"
[ L]
: 7 2
g i i s
]
\v éqn\\o?\\ B /// T=N |I\¥u 7 ||\$&u }E‘ﬁ\ i |h\\ﬁkﬂ\}§“ _
N el ANANNANNRAN SRR \\ "
[-130f 0, 0] =
\
.00 SECTION A-A 2000 % . 2800 SECTION A-A 40.00——] .
SCALE1: 3 Lo SCALE1: 3
‘ . S0 400 300 il 1o 0 -0 &

%FLUI(A Flair Intermediate 16




Geometry tab: Layers
- Palette (to set palette properties)

- Label: my-palette]
’ ASSIQ” label Palette: fluka v
« Change palette colors Log: v
+ Set linear or log scale invert: i
9 Transparent (<Min): ©
« Set minimum and maximum values Transparent (>Max): ~
- Set color range Minimum: le-5
Maximum: 100000.0
Smooth: -
Colors: 30 =
CPD: 3 3
& Help | © Reset v Apply

Flair Intermediate




Geometry tab: Layers

- USRBIN (to show a USRBIN scoring) — T
. ] . From Input: 4
* Already seen in the first Flair lecture File: | &
. Detector: v
« Possible to add more USRBIN on the same layer e v
« Possible to load a USRBIN from the input Xoffset I
Displayed with a checker pattern Z-offset: |
. . . Rotdefi: v
Useful to the its location before running Rotdefio: v
Transparency:|_| |
& ¥+ -/ @ UsrbinPositic ¥ % Red v [l 4 v/ ¢/ @UsrbinPositic v % Green v |.J&l Prompt draw
I I Palette: Palette v
i @ Help | © Reset v Apply

Flair Intermediate




Geometry tab: Layers
+ 3D (to enable 3D rendering)

* Plenty of options rrolection: |°’th°9fal:h_'lc v

* Red indicate time consuming options Def. Lights: v N

« Select up to 3 bodies to cut the view Ambient Light | L

I : . Antialias: I

e Project USRBIN info on up to 3 bodies Quality: -

|+ ¥ ¢ 2/)( @ 2d-ubin Shadows: v

: Ambient Occlusion:|_L_]
Edge Detection: v
Skip BLCKHOLE:
Xray Level |_?_|
Clipped by: " myecut |1
Clipped by #2: r |1
Clipped by #3: r |1
Project body: v
Project body #2: v
Project body #3: v
Usrbin as texture: ~

E ~
TX0.1590610758  y: 1153637801 7.-3.487027901  Free viewports motion & Help | 2 Reset v Apply

Flair Intermediate




properties [ AtABIES

= |
name arrow
comment
type arrow

option head
anchor none
size 22

1y
coor

* Arrow > coor

y 0.

* Provides basic drawing/pointing means o 2 |

I H Zen t 5:2805027579936 I . 1

« Can be used as snapping point e . »
Properties } um

all

* Ruler (simple or angle)
« Used to measure distances and angles A

« Can be used as snapping point i
| « Used to project snapping point to different locations
: = Froperes NN * Point
e | - Camera
I | | * Spline

Flair Intermediate
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Material Database

* Flair has an internal database of ~500 predefined materials/compounds
» About 300 with Sternheimer parameter

Provided as reference only

- User must always verify the correctness of the data

* The database can be edited and populated with user-defined materials/compounds
* The database can be shared among different flair projects

* Materials can be edited by hand or imported from existing inputs

Flair Intermediate 22
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Material Database

& - [untitled] - flair - O b
1 v [ - i A e £ " | @ Materials

Ok Cancel
@ Materials

Search:| X
-Group - Material List Filter materials
Biological - Material \ with search string Stoichiometry \
Elements Mercury 13.546 Hg |
General 728 Cyclohexanone 0.9478 H-10, C-6, O-1
ICRU Skeletal Muscle (W&W type 1) 1.05 H-10.1, C-17.1, N-3.6, 0-68..
Implantation Lead 11.35 Pb
Liquids / Gases Thallium 11.72 Tl
Metal Alloys Cyclobutane 0.00125 H-8, C-4
Plastics / Polymers 1-Chlorobutane 0.8862 H-9, C-4, Cl-1
Targets Sodium nitrate Na_N_03 2.261 N-16.5, 0-56.5, Na-27
User Thulium 9.321 ™™

1478 Hexene 0.673 C-6, H-12 .
-Material Properties
Title:Mercury
Notes - Stoichiometry ~Properties
Notes: Names:

MERCURY

Fluka:
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Customization

 Select job queue

* default: =nohup
* local: attached to flair
* nohup: detached from flair

tsp: task spooler (simple
single-machine task scheduler)

 Create loop of runs over
#define variable

* Direct access to configuration —
e.g. change spawn name

& FLUKA

ﬂ + + /home/bnv/prg/physics/flair/fexamples/ntofiTarget3RG.flair - flair A _ O X
= ) & Run
ﬁ‘Default ﬂ ev: (0 ﬁ » @Cycle Tj
= =7 . -] - &
= = # Move Down Continue Mo: |1 3| W @Run A=l @
Paste 53 Copy DO Runs Files Data Add QLDDp aIe B &Attach To:[1 ﬂ Clean 3 Kill Refresh Start
Spawn ) erride
£ Title:
Primaries: 100000.0 Time:|0 Rnd: [0 al
20 Mode: || Exe:|testFlux X| &
80 Defines: Default Defines |
80 | Name | Value |
80 5519 B
80 5520
80 SE2
80 SE1
o 80 AfS1
+ |DPol/DPol 80 AfS2
+ [DPolB/DPoIB 80 AfS3
+ [ModeratorFull/Moderato| 80 Afs4
+ [ModeratorAl/Moderatord| 80 BinAll
+ [ModeratorAlThick/Moder 80 BinAl2
+ [ModeratorFull Thick/Mod| 80 BinPbl
+ [EAR1_4Full/JEAR1_4Full |160 BinPb2
+ [EAR1_4_AI/EAR1_4_Al |80 FWHM
+ [EAR1_45 AlEARL_45_Al|80 O EAR1
+ [EAR1_45Full/EAR1_45Ful 80 O EAR2
+ [test2/test2 1 USERDUMP
+ [EnergyDep/EnergyDep |80 O LEAD_TARC
+ [Fe5Pol7/FesPol7 80 |v/|O LEAD_PURE -
+ |[Fe20Pol7/Fe20Pol7 80 O EMF
+ [FelOPol7/FelOPol7 80 O EMF_HI
+ |FeCono/FeCono 380 O E2Colsim
+ [Be20/Be20 80 O Pipe_vac
+ [BelOd/Beld 80 O B4C
+ [Be5/Be5 80 H
+ |Noth/Noth 80 D
+ [Be20sec/Be20sec 80 Db
+ |ConModOut/ConModOut | 200 dTi
A A e — dBe .
e | [P
R Status: Finished OK Input: 20Fe2Bo/20Fe2Bo Dir:
+ [p5Cadoutside/05Cadout200 TS ETA: UL
+ |05Cad20AIF/05Cad20AIF| 200 Elapsed: Cycle: Run:
+ [NoModVero/NoModVero | 200 Cycles:
+ |ChargedParticles/Charge| 100 .
+ [sFe15AIFOSC/sFe15AlF| 100 || Primaries: —
[Fluka: Target3RG.flair Running 0 out of 6308 ¥
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Customization

* Possible to customize

filtering rules

 Possible to create
processing commands
In flair.ini
(examples inside)

<ntof33=

[/ntof33

2/ntof33
testing

Clean Process

1/ntof33003_fort.51

Flair Intermediate

=D

19978

2017.11.28 10:08:41

~Detectors
RUN | Type | output Name/Unit |
1/ntof33 usrbin 1/ntof33_50.bnn 50
1/ntof33 resnucle  1/ntof33 51.mc 51
1/ntof33 usrbdx 1/ntof33 52.bnx 52
1/ntof33 usrcoll 1/ntof33_53.cll 53
1/ntof33 usrtrack  1/ntof33 54.trk 54
1/ntof33 usrtrack  1/ntof33 55.trk 55
1/ntof33 usrbin 1/ntof33 56.bnn 56
1/ntof33 usrbin 1/ntof33_57.bnn 57
untofaa — L i A lmEsf2ID EN e ED
EE \:ile Selection Rules A O X
- ~Rules
Files IR % e 2]
+\l\dhd\d_\Ute ﬂ Date
1/ntof33001_fort.50 2017.11.28 10:07:42
1/ntof33001_fort.51 j 2017.11.28 10:07:42
1/ntof33001_fort.52 @ 2017.11.28 10:07:42
1/ntof33001_fort.53 ﬂ 2017.11.28 10:07:42
1/ntof33001_fort.54 ﬂ 2017.11.28 10:07:42
1/ntof33001_fort.55 2017.11.28 10:07:42
1/ntof33001_fort.56 2017.11.28 10:07:42
1/ntof33001_fort.57 7] 2017.11.28 10:07:42
1/ntof33001_fort.60 Syntax: [+-I[filename | ~regexprs] 2017.11.28 10:07:42
1/ntof33002_fort.50 | | gpecial characters: 2017.11.28 10:08:12
1/ntof33002_fort.51 \ Input name U T e e 2017.11.28 10:08:12
1/ntof33002_fort.52 \T Type (usrirack...) '\t Shert type (£x,...) 2017.11.28 10:08:12
1!nt0f33002_f0rt.53 \e Default extension 2017.11.28 10:08:12
1/ntof33002_fort.54 ) Any character * 0 or more char 2017.11.28 10:08:12
1/ntof33002_fort.55 + 1 or more char ? 0 or 1 match of char 2017.11.28 10:08:12
1/ntof33002_fort.56 \d Digit \D Non Digit 2017.11.28 10:08:12
1/ntof33002_fort.57 http://docs.python.org/library/re.html 2017.11.28 10:08:12
1/ntof33002_fort.60 2017.11.28 10:08:12
1/ntof33003_fort.50 v Ok | X Cancel 2017.11.28 10:08:41




Plotting configuration

» Configure — Plot

. — Preferences A O X )
« Specify gnuplot path -
P fy 9 p P _ Colors Gnuplot |gnuplot =]
» Select favorite gnuplot terminal ata Terminal:
o Fants -Global Commands
Set gnuplot global commands Ceometry set format "ah”
S nuplot
(similar to ${HOME}/.gnuplot) nterface set format “%h’”
. . Moira
e Customize export file type Programs very useful to correct a gnuplot bug
Run

-File Types
Typea | Settings
.eps nostscript eps enhanced color A
.gif gif transparent enhanced medium
.gnu
.ipg ipeqg transparent enhanced medium =
.pdf pdfcairo
.png pngcairo fransparent enhanced

v Ok * Cancel &% Help

g_%FLUKA Flair Intermediate



Output tab

 Source of useful information
» Displays every command executed

* Classified by processes starting the command ===

* Various extra commands:
» Clean display
e Save output as text
« Search string

* ERROS & WARNINGS
» Clickable
» Point to faulty cards

*Cut &

Clean Close | Save Goto

Output
Type | Process | Status
flair flair Idle —
Data Process Idle
USRBIN enedep Idle

gnuplot> set xtics

gnuplot> set ylabel 'X (cm)' font 'Arial,14’
gnuplot> set ytics

gnuplot> set cblabel 'Testing CB' font 'Arial,14'
gnuplot> set cbtics

gnuplot> unset logscale x

gnuplot> unset logscale y

gnuplot> unset logscale z

gnuplot> set logscale cb

gnuplot> set cbrange [le-8:100]

gnuplot> unset logscale x2

gnuplot> unset logscale y2

gnuplot> set key default

gnuplot> plotname='enedep’

Cmd: /home/bnv/prog/physics/fluka/fluka/bin/gplevbin
<< -
<<
<<< fhome/bnv/prg/physics/flair/examples/ntof33_508.bnn
s
s
s 1
<
<<< 1008
<<< -0.8 0.8
<< 1
<<
<<< 100
e
PLOTGEOM file (def. PLOTGEOM.STORE):
Swap plotgeom/bin axis (def=n)?
Bin file:
Density file (name) or density value (pos.) or norm. (neg.):
Threshold density (def. provided):
Rho_threshold: 1.00000000E-30
Which binning?

o TAF Tand 4ot

[Fluka: ntof33.flair [

A
Bl

Flair Intermediate
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Voxel

- Advanced topic

* |t is possible to visualize voxel
* Dedicated layer

i T Y

n .
ot i Sy -.-""'i-..,:"
-
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Planner

- Advanced topic
« Allows to calculate the dose incurred due to interventions in activated areas
- Takes into account time to perform work and time for movement

@ + /home/theis/flukadev/test/planner/BDF/BDF_dom Residual_RBias LLfair - flair - o X | i "
LSRR & Geomet ry G npUEIISIRGAIILIFlot | - Calculator y &4 1ot Dose planning -spline
o ¥ou BB L\% fvpan G A @negon  Xoelere pmove @voume () Eilock /& <BDF_dpm_Residual_Reias L{¥| # Add Node e Dose at workszep 4.10E407
] Boorit S A & Transform Girotate [lExport | 8 W Freezev  |@g layere M (ayourw = Del Node Le1g
Paste LaCopy -0 SEIEct @uinto () Body Zone popecy  Mcione | §$Repeat diMovie  Visibility= () Wireframe v (& Refresh {isynchronize | (T)Sort Time 107 r 1.11E+06 1.95E+06 1.31E+06
%
5 F
1x108 E
#| | ][ | Media 100000 Jr 1.50E+03
Media @ +| =] I Global 10000 - 4.35E+02
Options
show 1000 F 1 ees0t
Palette [x] o 100 -
Usrbin 1] Walls? 10
<add>
100
% of total dose [
80 |- -
Air_Pd
60 |- =
Rir_P5
a0 |- -
20 |- =
I~ USREIN from Input
File: Residual ZBias_newstat 22 [ 5| 0
Detector: 1RDL4h |v 35
Norm 00036 T T T T T T T
X offset: 30 b Duration / min |
Y-offset s |
Z-offset
Rotdefi v 20 |- N
Rotdefi2 |v
Transparency: | 15 [~ 7
Palette Palette v 1w - -
s - .
o I | I I I
2 3 4 5 6 7 8
Waorkstep
Integral dose: 4.5397e+07
@ Help £ Reset o Apply Total dose while moving: 4.5397e+07 (1.0000e+02%)
= 3 0 1000 2000 3 2 Tatal dose while working: 1.2625e+01 (2.7811e-05%)
Fluka: BDF_dpm_Residual RBias_x: 496 4437291 2 3528973098 Move: dx=0 a3
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¥ Geometry

M -
ﬂ + + /home/bnv/work/MainDump/MainDump.flair - flair A _ 0O
[% QDPBH $\ A A 8 Region H Delete |+ Move 'VD|UI’\’\E R {4 Lock £ =MainDump=

¢ Advan Ce d to p I C ﬁﬁ:i] # o EB ‘@’Gm't Q[ 1 Transform (=JRotate |5] Export \E{ 9 Freezew & Layer~ H Layout~

Paste 3Copy OO Select Einfa @ ey Zanie P Object mCIDne 33 Repeat 81 Maovie | Visibility v () Wireframe~ | (&) Refresh

{=Synchronize

- -

1 1 Geomet
¢ Flalr can generate movies < || Glmedia Iﬂﬂﬂﬂ v ¢l o O @ustbinad v/ kloeen v x|a

y24l]

. . S=ai7 o
* Need to define a spline ype | |

RCC outcyl S| zan
1 REGION  BLKBODY
* Need to define a camera
REGION CORE
REGION COOLING
REGION BACK
REGION WATER
REGION AIR
BEAM PROTON
point markerl
point marker3
point markerd
point markers
point markeré
point marker2

spline  intervention e 100 s 200 a00 500 = o 9 L,

spline  camera_path vy | | & S| eqdose max | ¥ %|Blue ﬂﬂ! +| v | €] & Media ¥| %|Magenta
camera  camera = 3 W

T
i
i 200 .

Properties ! 10000 Viewport [3 Blue | %

name camera A ! 1000 File untitled.mp4 H

comment Start Frame 0

type camera 100 0 End Frame 250

option ortho 10 Frame rate 24

anchor none o

size 0 5 ffmpeg Options

color o1 HILE b Template ||

X =spline('camera_path' frame).x : Z Width 320

¥ ispl!ne(:camera_path:.frame).y 0,01 Helght 240

z =spline('camera_path',frame).z 0.001 .

atx 5.0 ) -100 o XCanceI| v Render |

aty 0. 0,0001 R

atz 195.0

upx 0.

upy 1.0

upz 0.

focal 166.8286721842374

fov 45 -

. a o A8
Fluka: MainDump.flair X: -852.5634093 y: 0 z: 1253.776447 Object: camera
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FARM = Flair Advanced Render Module

- Advanced topic
» Developed by C. Theis and V. Vlachoudis

* Two render mode available:
« Speed: optimized for 3D previews during geometry construction
« Quality: optimized for high-quality photorealistic renderings for presentations & publications

Quality

Speed
15s to render

interactive rendering

Flair Intermediate



FARM = Flair Advanced Render Module

o Genrnetry] P Layers] % Error «

- “Quality” mode activated by the slider in the 3D layer options D e TEs e
Show [ 1]
- “Quality” mode takes into account: Zadd> -

- Material dependent scattering & reflection models
« Light reflection & refraction

* Fresnel reflection for conductors & di-electrics Projecton: |Dmia_p|hic Es
 Disperision Def. Lights: »

« Beer’s absorption Ambient ight I m =

* Microfacet distribution for polished metals m L |

Ambient Occlusion: |_| |
Edge Detection: v
Skip BLCKHOLE: [

 Important: it is much slower as it invokes a physically based S
Xray Leve
renderer requiring more resources to correctly account -
Clipped by #3: [ ¥
for all the effects e 8

&9 Help | £} Reset | v Apply|

Flair Intermediate



FARM — Flair Advanced Render Module
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FARM = Flair Advanced Render Module
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FARM = Flair Advanced Render Module
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properties ETAbiES|

Ob - t neme _ newight g ﬂﬂ@[ﬂSD-light v/ x/Gree A
= = .

* Light >
» Light source to illuminate 3D rendering !

« More lights can be defined B —

i

* Point

| = Can be used as snapping point CK
« Automatically generated after image calibration

 Allows to add text on the viewport

}

propertes  Atributes|  properties - Afirbutes

name my-point & al

comment
type point
option circle
anchor none
size 20 .
coor  EASIZON
X 2.0
y 0.
z -2.5
ln )

Flair Intermediate




' “Fproperties < Atrbutes|

name steadycam

Objects

- Camera >, e v |
« Used to create movies o I — u

- Can move along a spline & &'

upx 0. . EE].‘

* Spline
« Creates a cardinal cubic time-spline path for a set of nodes (closed or open)
e Used to define the path of moving objects (e.g. camera)

Properties [{7Atrbutes| = Properties [<7Aibutes|

name pathfinder w f

comment :

type spline

option open

anchor none 0

size 6

coor

X 2.0

)z, 07 5 vaID

tension "

#segments L_/
i Em—zju y 1

Flair Intermediate



Geometry Editor: movie creation

Steps

1.

© N o O

Create a spline path
Object - Spline

Create a camera
Object - Camera

Link the Camera with the Sph

Adjust the spline keyframes in time
(EU: 1s=24 frames USA: 29.97)

» Either manually in the Input editor
e or with the use of the keyframe

Adjust the # of frames in the keyframe

Customize a 3D layer for the rendering

View the camera from on viewport

Open the Movie tool

-+

= 5 [
Iﬁ} 4 cut & L%

r +i+ Move 'Volume C R [i‘} Lock
= (-JRotate |5l Export \EJ 2 Freeze~
Paste 53 Copy DD Select &info @ Body Zorg @ Object v ® Clone | 23 Repeat 61 Movie | Visibility = () Wireframe = | (&) Refresh
i -
@

& Geometry

+ /home/bnv/work/MainDump/MainDump.flair - flair
Vaj ¢d Geometry | &z
OftPan R 8 Region

X Delete & <MainDump=>

(@')Grmtg ‘ " N ' Layer~

Geometry

vkl v/

WoIo

<« < w\+| ¢ |E]| S Media

Type

eIy

300

Name

RCC
REGION
REGION
REGION
REGION
REGION
REGION
REGION
BEAM
point
point
point
point

outcyl

BLKBODY

VoID
CORE
COOLING
BACK
WATER
AIR
PROTON
markerl
marker3
marker4
markers
markerg
marker2

intervention
camera_path

200 L] 400 00 g

A X
4w | +|E|[ & usrbin-3D ¥/| %|Green ¥ %A

Properties
b=LeLs

name camera 10000 =
comment
type camera 1000
option ortho 100 100,
anchor none -
size 0 10
color Y S I
X =spline(‘camera_path',frame).x 1 2, -JI
Vi =spline('camera_path',frame).y 0.1 {: LA T S
z =spline(‘camera_path',frame).z @
atx 5.0 0.01
a 0. .

g 195.0 i 0,001 1)
a : I
upx 0. ; 0.0001
upy 1.0 i Y
upz 0. : WwOIO e —arl
focal 166.8286721842374 1 1e-06 =
fov 45 i . *

=100 1000 Z =200

Fluka: MainDump.flair

= —400 =200 16} i) ]
max_|v|kfsive | x|M S +| 2| ][ @ Media ¥ K|Magenta  v| x|
1 v i

i
i
X: -831.2140237 y: 0 z: 1296.475218 Link node with spline

flair advanced




Geometry Editor: movie creation

ﬂ-l- + /home/bnv/work/MainDump/MainDump.flair - flair A - O X

2 Delete

Steps

*E* Move 'VD|UI’|’\E
(=JRotate |5] Export

4

Ziimetry
SV 5| E)| @ media

& =MainDump=>

. Layer~ H Layout~
Wisibility @ Wireframe @Refresh {=Synchronize

@ Region
A A 1 Transform

iy Zems PGbJectv mCIDne

1. Create a spline path
Object - Spline

<

voklred wx

2. Create a camera s - l

Object - Camera Con oo
Link the Camera with the Spline REGION  WATER

markerl

4. Adjust the spline keyframes in time point

point markerd

(EU: 1s=24 frames USA: 29.97) E e My,
spline intervention =FR

» Either manually in the Input editor spline  camera_path P VR
: — | v | || @leadose max_| v k[slue
« or with the use of the keyframe = properties |AMBS] 8o !
name Camera = E 10000 : i n ¥ Link to spline

comment

Adjust the # of frames in the keyframe e camer 5

Objects|[; 1 selected x
Bodies [} Select | x

Node [} position

option ortho
anchor none

Customize a 3D layer for the rendering ot E— - soine _Jsaect
) _ v gZE.IEZ?EZQEE:EZ&&ﬂE?: oa FrA e s
View the camera from on viewport —— T oot 2

Linking, assigns a spline interpolation function ,
to the camera position wrt the parameter “frame” | o
A motion can be performed with any function of frame ' K

© N o O

Open the Movie tool

L

g_%FLUKA flair advanced




Geometry Editor: movie creation

amera path around the target

Ste S ime refers to frames, 1s=24frames
p ast entry is needed for closing the loop
:spline camera_path Xo: 0. Yo: 500.0 Z0: -850.0 ezev & |ayerv BH Layout~
option: Spline Closed » anchor: O color: #0000c6 " o T

1. Create a spline path # seqmerts:

# node(s): 7 v

Object - Spline ode2t 50,0 6000 00
node:3.t: 100.0 x: -550.0 y: 0.0
node:4.t: 150.0 % 100.0 y: 0.0
2. Create a camera et R X 430.0 )00
. node:7.t: 251 x: 0 0
Object > Camera = AR
REGION COOLING
Link the Camera with the Spline REGION [WATER
. . . . oint markerl
4. Adjust the spline keyframes in time pore et
(EU: 1s=24 frames USA: 29.97) pore e
- Either manually in the Input editor GE:M c::wmtpth w5 5G] @l mer [viae v $vfl2lcla wlx[ogeie vl
- or with the use of the keyframe — : | 251 I
5. Adjust the # of frames in the keyframe typ.T” camers
anchor none o
6. Customize a 3D layer for the rendering o . . —
X =spline('camera_path',frame).x &
d epinct camer—pati frame)s ]
7. View the camera from on viewport ‘ég g_i""“e‘ pvfrane)
8. Open the Movie tool B 10
?rfczal (1)56.8286?218423?4 T
fov . ?5_, ( 2 4 6l 8 100 120 140 160 180 200 220
Fluka: MainDump.flair %:-1101.63957' i
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Geometry Editor: movie creation

+ fhome/bnv/work/MainDump/MainDump.flair - flair

Vaj ¥ Geometry | iz

Ste S o :: EB Q'Paﬂ R ‘Recn x Iete *E* Move 'VD|UI’|’\E - EﬂLDEK
p r_ﬁ B [G ot L, A A 1 Transform (=JRotate |5] Export \j’ 9 Freezew
. Paste SaCopy 0 Select Ginfe @ | Body Zone  popecty  @Clone |$Repeat @iMovie Visibilityw () Wireframe~
1. Create a spline path - -

Object - Spline — ey

& =MainDump=>

. Layer~ H Layout~
@ Refresh {=Synchronize

<

<V | o|C @eda  |wiklred v]xBl v | <G @usbinad _v]koreen vIxa

secorl ot
2. Create a camera B — |
R REGION BLKBODY
Object > Camera s [
REGION COOLING
Link the Camera with the Spline REGION. [WATER
. . . . oint markerl
4. Adjust the spline keyframes in time pore et
(EU: 1s=24 frames USA: 29.97) pore e
« Either manually in the Input editor CE:M c::”mtpm MJ'JJUWW DJ,BI;*JJ!JJJJMW L
« or with the use of the keyframe Ep— ; | 200 Yo

comment

Adjust the # of frames in the keyframe —___ s cne

tion ortho i -:‘_r’—_:-
Customize a 3D layer for the rendering h """" N -
X =spline('camera_path',frame).x !

I
mSw/pulae

© N o O

¥ =spline('camera_path' frame).y
- - z =spline('camera_path',frame).z
View the camera from on viewport
aty 0.
atz 195.0
N upx 0.
Open the Movie tool w10
upz 0.
focal 166.8286721842374
fov 45 : 2 4 6 80 100 120 140 160 180
Fluka: MainDump.flair *:-1101.639575
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Geometry Editor: movie creation

ﬂ-l- + /home/bnv/work/MainDump/MainDump.flair - flair A - O X

Ste pS % cut EB éiPan R A 8 Region X Delete *E* Move 'VD|UI’|’\E 9 EﬂLDEK & =MainDump=>
I (@'zorblt Q & {ETransfcrm @Rntate H Export * Freeze v . Layer~ H Layout=
. Paste L53Copy OO it @'”fﬂ }-) ey Zeniz P Objecty mCIDne 2=Rep€at 61 Movie |Visibility @ Wireframe @Refresh |=/Synchronize
1. Create a spline path : - -
" -
)]

. . Geometry :
Object - Spline LRI [

¥ Geometry | iz

v Ol @meda |vklred v
lustbin30  w|@ % =] I Global f 200 i

Options X1 = E woIDo

e vixla

2. Create a camera h. H
Object > Camera ustin x

Link the Camera with the Spline

4. Adjust the spline keyframes in time

——
(EU: 1s=24 frames USA: 29.97) ek
FOV
 Either manually in the Input editor et Hanss: A MJJJUWW UJWJJ!JJJJ[Mm vl pegenia w] M
« or with the use of the keyframe i | o =
Quality: I | 1000
. . Shadows: v
5. Adjust the # of frames in the keyframe p————
Edge Detection: [ 10
. . Skip BLCKHOLE: I - §
6. Customize a 3D layer for the rendering o 2 A
ray Leve &
) ) Clipped by: v clip v : .01 :
7. View the camera from on viewport Clipedby #2 1 v ,
Clipped by #3: r v ; 0,0001
Project body: hd —10) i 1e-05 i E
8. Open the Movie tool P o =2 Y Z L vem
€9 Help | ¢ Reset v Apply .a:-:mer.a_;:»ath b4 2 ‘ ¢ :; 8 1§u3 10 14. - 160 180 _ 200 22| 25(
Fluka: MainDump.flair *: -439.8086205 y: 0 z: 1360.523375 Plot saved as: Magenta
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Geometry Editor: movie creation

ﬂ-l- + /home/bnv/work/MainDump/MainDump.flair - flair A - O X
¥ Geometry | iz -

Steps

@ Region 2 Delete +§+ane 'VD|UI’|’\E \ & =MainDump=>
A A 1 Transform

(=JRotate |5] Export & Layer~ ==L,a',routv

ey Zanie PGbJectv mCIDne 2=Rep€at 81 Movie |Visibility @ Wireframe @Refresh {=Synchronize

1. Create a spline path :

Geometry

Object - Spline e L Svssigli@ein [vale v
Options X1 2
2. Create a camera h. H
. Palette X
Object > Camera ustin x

Link the Camera with the Spline

4. Adjust the spline keyframes in time
(EU: 1s=24 frames USA: 29.97) Projecton:  perspective

Fov | 1 doron Ao B =0 40 1)
« Either manually in the Input editor e v . (W] H|Magerta |||l
« or with the use of the keyframe Mgy ” o

Quality:

Shadows:

Adjust the # of frames in the keyframe amblent Ocgiefon L]

100

Ip BLCKHOLE: I

Customize a 3D layer for the rendering [P oo b
. . Clipped by: v clip
View the camera from on viewport Rl | m—
Project body: ] y

© N o O

Open the Movie tool S

Project body #3:

llerhin as tevture: W

| .
I . .
i .
*1(XJ"J i - |
. !
| voID 1e-08 —2 : ). vom
;i z | - ¥ :
—100 t 400, — oy, —40 '

20 140 160

| e« «

&¥ Help | £ Reset v Apply

|Fluka: MainDump.flair *: -439.8086205

z: 1410.338608 Plot saved as: Magenta

y: 0
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Geometry Editor: movie creation

ﬂ-l- + /home/bnv/work/MainDump/MainDump.flair - flair A _ 0O
| Vaj ¥ Geometry | iz -

RSN SY 7 poniey

Paste =3 Copy OO Select @Infﬂ }_) Body Zone # Objecty mCIDne o

1. Create a spline path -

Steps

rMove  fvolume [ Lock £ =MainDump=
(=7 Rotate pem * Freezev & Layer~ ==L,a',routv

w Visibility @ Wireframe @Refresh {=Synchronize
-

Geomevry

A X
Object = Spline e L < v+ |G| @Meda____|wislieN_ vl v+ 5)S) @ustinsD_viaoren  vixla
N0 ! ]

Type | Name |

2. Create a camera ReC

i REGION BLKBODY
REGION VOID
Object - Camera
REGION COOLING
REGION BACK

Link the Camera with the Spline REGION. [WATER ;... =

BEAM PROTON

point markerl

4. Adjust the spline keyframes in time poit - fmarkers

point markerd

(EU: 1s=24 frames USA: 29.97) portmarkars

point marker2

. . . spline intervention Lixty 200 300 400 =L} =5 —400
« Either manually in the Input editor EE:::m ::t:fi::_tpam ﬂJJJ[Jeqdosemax UJIFJJ!Mﬂﬂ@[ 3
» or with the use of the keyframe Ep— . Zus i fpi'ue ﬁ
. . Eirr:;ent camer .. - 1000 StartFrame 0 .
5. Adjust the # of frames in the keyframe e camera edfome 250
:ﬁ?r?;r ﬁ;t:: 10 Frame rate 24
1 : size 0 - ‘E ffmpeg Options
6. Customize a 3D layer for the rendering color ox Gt Template v
X =spline('camera_path' frame).x ’ & Width 320
) ) ¥ isp:!ne::camera_pa:::.:rame:.y 0,01 Helght 240
7. View the camera from on viewport w50 . 0 g o X Cancel] v Render
_ w0 S ;
8. Open the Movie tool ol o |off]
upz Q. 1
f;)cal 166.8286721842374 EINEr G EERH S S “ . ; T
fov 45 Al ) 2 3 - 5 6 7 8 9 100 114 250
Fluka: MainDump.flair *: -852.5634093 y: 0 z: 1253.776447 bject: camera

flair advanced
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FARM = Flair Advanced Render Module

* Physics-based ray-tracer which solves light transport equations

* Integrates so-called “bi-direction scattering function”, which model the interaction
of photons with materials using Monte Carlo or analytical methods

* In “Speed” mode (default), it falls back to a
relatively simplified unphysical lighting model

* In “Quality mode, numerous different light interaction
models (partially based on measured L/ U \J

scattering data) can be selected

&FLUKA
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FARM = Flair Advanced Render Module

Speed mode
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Quality mode
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