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Starting flair

. Usage: flair [options] [filename]...
flfilr ‘—t] Options:
. -1 Load the first flair file in the folder
shows the command lines arguments -compile  Compile executable
-d/-D Activate/Deactivate the beta-development features
--data # Process/Merge the data files of all or specific

qu()ESt ifT][)()ftEif]t: runs (no default). Accepts patterns or comma

separated names e.g. * or foo* or foo,bar*
--exe file Fluka executable. (default: {FlukaDir}/bin/fluka)

* flename doesn't need to be complete It -nj-2j--help print this help page

. -i/--ini file Alternative configuration file
will load the best match, (default: $HOME/.flair/flair.ini)
. . -1 | --list List recent projects

e.g. flair course or flair course.f ‘p/-P enable/disable profiling

-m # Open a new project in mode
. --plots Do all plots and save the files
o - I()Ei(jf; tf]ee IEiE;t ()F)Ear]ee(j F)r()JEB(:t -r|--recent Load most recent project

R # Load recent project (number 1..10 or filename)
-s Skip About dialog

) -| ShOWS the IaSt 10 prOJeCtS -t # | --type # force import file type to load if different

than .flair. Accepted types: flair fluka gdml
mcnp moira penelope pickle

-u | --update Recalculate and save input file variables
-v/-V | --verbose Increase/Decrease verbosity level
--noansi Disable ansi coloring on dumps

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 — Docking & Tiling

£ Run ]

- - )
TI I I n @ M ocut & % XDelete & MovelUp | -~ + Add —q ¥ Add
g _j (=] aCInne 4 Move Down E(,uj ¥ Remove| =7 X Remove "w}
Paste =3Copy| Run Files  Data | Add QLoop ale Rename Scan ae Rename Refresh ‘fﬂules Clean Process
* Multiple pages can be displayed
. put [# #c-fang 10 i Run | Spawn| ||-Usrxx
at the same time N L o T mn | st | e e
. +_Primary # i defiest3 1 1/ntof33 <ntof33> ntof33_usrbin 50  ustbin 50
: GM:gr_netry T TITLEn_TOF lead target <ntof33> ntof33 _resnuclei 51 resnuclei 51
. I Phys!is # trestd 2 <ntof33> ntof33 usrbdx 52 usrbdx 52
# (GETy <ntof33> ntof33_usrcoll 53 usrcoll 53
* P I n the page(S) i g:;f.';m (JGLOBAL  Max#55 Analogue: ¥ DNear: | <ntof33> ntof33 usrtrack 54  usrtrack 54
4 |5coring B fout: Names ¥ Geometry: Free W =ntof33> ntof33_usrtrack 55  usrtrack 55
= Y Flair DEFA NEW-DEFAULT ¥ <ntof33> ntof33_usrbin_56 usrbin 56
+H_|Preprocessor M Beam: Energy ¥ E03 Part: p ’ ’
o SeIeCt a neW tab ° Lp: Gauss WAp(FWHM): 0.082425 Ld: Gauss ¥ Ag: ] File | Type | Slze| Date
Shape(X): Rectangular ¥ &4 =2*whm  Shape(Y): Rectangular ¥ 4y ntof33001_fort.50 50 80003 2013.11.21
Y}BEAMPOS %:2.2632 ¥:-0.5 z -] ntef33001_fort.51 51 19978 2013.11.21
. / cosx: 017364818 cosy: Type: P ntof33001 fort.52 52 41976 2013.11.21
(% GEOBEGIN Loo: w Acc: Opt: ntof33001 fort.53 53 2370 2013.11.21
* Drag the tag title bar to rearrange ny v ol i e
Title: implified nTOF geometry 7 ntof33001 fort.55 55 2370 2013,11.21
Black body
- h . BLREODY 0.0 ¥0.0 z(Q Jutp
R:10000000.0
* Resize the separation X | | sms |
grIst = 2 : flair flair Idle &
Void sphere _ Data Merge Finished
. . @sPH voID ; 2&}%0000 . 0.0 Geometry ntof geom Idle
[ ] fI II b th I t ' : Geometry ntof_geom?2 Idle
air will remember the layou —
ater container ; —
@PRPP WATERCNT Xmin 43,0 xmax: 43.0 - I:‘..U.‘.c,zm,.['ut:z‘,swflt"ﬂsm.m.. —— __ .
= Ymin:-53.6 ‘Ymax: 53.6 _ 5
U n d O C kl n g Zmin:-32.5 Zmax: 35.0
Lead Target ntof33_usrbin_50
BRAR OOTARACT  Ymin AN A Wrnawe AR A | - - -
=
(11 1 - fI . t LI TTPS FPRYE S NS T ..+....4....+....5....+.£1 1
» Drag the “tab” outside flair to open SRR
100
the tab in a new window il
Input: ntof33.inp ‘Files: 45 Q%
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Configuration

« Almost everything is configurable:

(= + Preferences ~DO x| » Colors all colors used by flair
Colors v Skip About dialog « Data processing programs and filters
Data v Keep backups . .
Fluia @ Cleanup temporary files * Fluka Fluka programs configuration
Geometry [ Editor: Show separation lines ° :
Gnuplot | . Fonts all flair fonts (except Geometry)
i 1ICon Z0om - .
fneeitace ) ||El-'| « Geometry CPUs and precision
Temporary prefix [flair_ _
e Auto save time 120 s] « Gnuplot global commands and terminal
Card Display timeout |3 [5] )
Time format|%Y.%m.%d %H:%M * Morra ... tocome ...
* Programs editor, terminal, debugger...
* Run Spawning rules & Queues

v Ok * Cancel &% Help
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Project notes page

* Notes editor provides some basic
formatting capabilities

¢ geometry viewport can be exported to

nTOF spallation target n OteS

 flair Plots can be inserted here

nTOF Target geometry _
: : : - updated automatically when recreated

-58 | Sl e

=188 =58 [:] 58 188
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Input Editor: multi-card editing

« Selecting multiple cards:
« Shift + Left-mouse-button
e Control + LMB
« Shift + <Up/Down/PgUp/PgDn>

QGEOBEGI:UE Gzcoii?tiﬁ v Optclilrl: paFr;rl COMBNAME v [ ) Any Change In the aCtlve Card Wl” be
o e isomo o o propagated to all SIMILAR cards (same
- cu o tag) for the same WHAT.

@ SPH sph x 050 - :;|;ﬂ z:-0.05 . .

LXe |+ Two-undo commands will be registered
e « first for all other cards

o

» second for the current active

%FLUKA flair advanced 8




Input Editor: Filtering

-+ 7 ) N +mmemnwprg.rphysirsmain-example_w.nmice.ﬂair-ﬂair A _ O x| ® Filter 9 Ru n
e o ' * Filter cards by:
« All cards

4 Move Up *all*

D Ccmmentv|= to 3
e State @ Refresh 4 Move Down |Fer

@ Material: GOLD

TITLE ... REGION : 16 cards hig

oenerat ® REGION proTo Ne@RegonFROTe e Active cards based on current defines

+ 1Primary )
+_]Geometry REGION ... ASSIGNMA : 10 cards [y &#Show Invalid Cards

G
pede] | f© ASSIGHMA syemmeen | s  Active cards for a specific run

Physics a
ETr;nsport ASSIGNMA ... STOP : 8 cards hidden

s » Ribbon = Filter

+ |Developers

e Right-click on a card
e Enables to filter cards by:
e Search string
* Body
* Region
« Material

’  Transformation
e Detector
I « Cards with Errors
Fluka: latticeflair | Cument:28 Selected:1 Displayedi2 Tota36 w
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Input Editor: expressions

« flair expressions offer the possibility to  Useful expressions:
make parametric runs

_ _ _ _ * Units predefined: e.g.: MeV, mm, ms...
« a field value starting with = will force

flair to evaluate its content as a * Constants e.g: fwhm, ¢, ge, ...
function e.g. « Particle masses: Mp, Me,
BEAMPOS x: =2*10+length M[FLUKANAME] like mMUON

* Expressions will be saved in the .flair MAHELLIUM

file as well as comment inside the input
l@what.1 =2*10+length

e The input CARD will have the
evaluation of the expression!
Don’t manually change it = it will be
overridden by flair the next time « All common mathematical functions

» Card reference functions
what(n)
body(name,what)
card(tag,sdum/id,what)

« Some physics functions
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Running — spawnlng of Jjobs

5

. + fhome/bnv/prg/physicsfflair/fexamples/ntof/Target3RG.flair - flair ~ .
Create Loop of runs: A - % " X e e ?e]!ectl jf)lg quheue
varying a variable e . SRR e Ioec lef t.a_ttnacc):hue% o Tl
over a range i )
-Override nohup: detached from flair
A Title: .
5 | ||primaries: 1000000 . tsp:  task spooler (simple task
3 Mode: Override some run parameters.. :
8 Defines: | ) scheduler on a single
£, 4] 5519 Name | Value maChIne)
5520
SE2
s i Custom queues can be created
/ - azélfrja[m?mm;dmm i in flair.ini
+ ModeratoraiThickmode a2 . . : Batch
~ WioderatoreuTick o Einﬁéi Activate / Deactivate defines Equ N e]— e e
. . BinPb2 b
Jobs can be spawned in multiple CPUs FWHM or modify its default value i
o O EAR1
—> enter the number of required CPUs 0 EAR? '
USERDUMP
O LEAD_TARC
. O LEAD_PURE D
Spawned name fully configurable: 0 e
Configuration > Run > SpawnRunName S Prmava
e.g.\l \2 =input_01 input_02 H
\2/\l = 01/input, 02/input ob
[+ Borssmonorests e )
+ [20Fe2PolBorinside/20Fe. Progress
i ggz%;gsg}gg};sjgg; Status: Finished OK Input: 20Fe2Bo/20Fe2Bo Dir:
+ |05CadOutside/05CadOut| 200 Started: ETA: Time/prim:
+ |05Cad20AIF/05Cad20AIF| 200 Elapsed: Cycle:
+ NoModVemf!\loModVem 200 Cycles:
+ [ChargedParticles/Charge| 100 o
+ [sFe15AIFOSCd/sFe15AlF 100 |4 | Primaries:

ﬁika: Target3RG.flair |Runn ng 0 out of 69308
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& FLUKA

s
11




Data processing and custom rules

i, e

=
| X Remowve | -

Paste 53 Copy oo Runs Files Data Scan 3 Remove | Refresh qr Clean Process

4 Add
&

Filter

cpowr| || Detector \ St m processing commands can be
1;?;%33) ; | 1/ntof33 = |lsrtT)?;1pe |1!ntof33_50.bnn — |§ é In ﬂalr'lnl
2/ntof33 8 ntof resnucie NLo .mc
Each run (also spawned feing s il s o
ntof usrcoll ntof Lcll
ones) can be processed Untof33 Urtrack  Intof33_54.tk s [Data]
1/ntof33 usrtrack  1/ntof33_55.trk 55
separately ntof33 usrbin  1/ntof33_56.bnn ss cmd.N = name : command
1/ntof33 rbln 1/ntof33_57.bnn 57

X

e - a\.. meaean————— & grg.N.M = arg : type : default : label
— inp.N.L = type : default : label
|

Y Fi ~Rules
B Files Param
& ]Q e'ld +Hilhdvdhvd_fort\\u ¥

F\d\d\d_\U\e % Date

1/ntof33001_fort.50 2017.11.28 10:07:42
1/ntof33001_fort.51 =l | 2017.11.28 0:0?:4k o o _c
1/ntof33001_fort.52 . . & | 207112 100K the default flair.ini for exam pIeS
1/ntof33001_fort.53 MOdIfy automatic @ | 2017.11.28 10:07:42
1/ntof33001_fort.54 . . ] || 2017.11281007:42
1/ntof33001_fort.55 fi Ie fi Iten ng rules 2017.11.28 10:07:42
1/ntof33001_fort.56 2017.11.28 10:07:42
1/ntof33001_fort.57 | 2017.11.28 10:07:42
Untof33001fort60 | |gureas (- ifilename | Aregexpré] 2017.11.28 10:07:42
1/ntof33002 fort50 | |special Characters: 2017.11.28 10:08:12
1/ntof33002_fort.51 % T e w T — 2017.11.28 10:08:12
1/ntof33002_fort.52 \T Type (usrtrack...) \t Short type (tx,...) 2017.11.28 10:08:12
1{nt0f33002_f0rt.53 \e Default extension 2017.11.28 10:08:12
1{nt0f33002_f0rt.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 i
1/ntof33002_fort.60 2017.11.28 10:08:12
1/ntof33003_fort.50 W Ok | X cancel 2017.11.28 10:08:41
1/ntof33003_fort.51 5T T9978 2017.11.28 10:08:41
1/ntof33003_fort.52 52 41976 2017.11.28 10:08:41
1/ntof33003_fort.53 53 2370 2017.11.28 10:08:41
1/ntof33003 fort.54 54 2370 2017.11.28 10:08:41
1/ntof33003_fort.55 55 2370 2017.11.28 10:08:41
1/ntof33003 fort.56 56 12081650 2017.11.28 10:08:41
1/ntof33003_fort.57 57 254 2017.11.28 10:08:41

|| 1/ntof33003_fort.60 60 474 2017.11.28 10:08:41
1 InFAFIIANA Fark EN =N onnN2AN ANTT 1T 90 1TNLGAGTN 1"
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Output page

» useful source of information: T

* Every command executed by flair will be
displayed there

Type | Process | Status
. flair flair Idle —
d
» Classified by the process that started the e =
command :
gnuplot> set xtics =
gnuplot> set ylabel 'X (cm)' font 'Arial,14’
. . gnuplot> set ytics ) .
 Various commands e s S Tt it
L
gnu:lob unset logscale x
. gnuplot> unset logscale y
1 1 1
e Clean the display e
gnuplot> set cbrange [1e-8:108]
gnuplot> unset logscale x2
1 1 1
e Save the output as text Gruploss ser key derault
gnuplot> plotname='enedep’
= . LY o = Cmd: /home/bnv/prg/physics/fluka/fluka/bin/gplevbin ol
» Goto highlight specific card having an error |

<
<<< /home/bnv/prg/physics/flair/examples/ntof33 50.bnn
L

Either on Input or in Geometry Editor =
 Searching in the text o

s 1
<<
<<= 1008

- ERRORS/WARNINGS: are clickable

Swap plotgeom/bin axis (def=n)?
Bin file:

- Density file (mame) or density value (pos.) or norm. (neg.):
Oln to t e au t Car Threshold density (def. provided):
Rho threshold:

1.00000000E-30

Winich binning?
Fluka: ntof33.flair ﬂl
%FLUI{A flair advanced 13




Plotting — configuration

« Configure = Gnuplot

- Preferences A O X « select the gnuplot program path
E I M (1} . ”
pata f:;‘::ﬁ;,_}g"”p'“ = » select the favorite gnuplot “terminal
Fluka i
Fonts Global Commands « Set some global commands for gnuplot to
f "oh"
Sl et format be executed on every plot
rertace set format “%h” Similar to ${HOME}/.gnuplot
Programs very useful to correct a gnuplot bug . ]
RuN » Customize export file type, or even create
new ones (right-click)
~File Types
Typea | Settings
.eps postscript eps enhanced color i
.qif pif transparent enhanced medium
.gnu
JpY Ipeq transparent enhanced medium = ) )
pdf pdfcairo \\\\ Right click to
.png pnacairo transparent enhanced A add/delete/clone
v Ok X Cancel &#% Help ‘
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Plotting: advanced features

=z .+ Label Button: expand more advanced

f features
:I Red | Title: |Deposited Energy . Display: * S e I e Cti n g m u Iti p I e d ete Cto rS/p I Ots
srﬁzn _2?:‘)“5 v w¥|color: /| options: - -
g hire, o — i common fields are disabled “greyed”
E# cnede — :_a in ax . . -
Bo, Right-click to enable/disable them
L . . . .
i e et e Edit a value and it will be updated in all
B nFluxk f Show —Plot
e 8|S e detectors/plots
= ntof33 plotls 3 -omm;:lnn -
J Point type: - | ¥| pointsize:[- ]

I —— Command entry allows manual
Eé:{ot sin(x)| / Commands to gnup|0t
special commands:

» plot: execute at this line the plot command

* replot: append extra plot commands e.qg.
experimental data

A
Fluka: ntof33.flair |Plnt completed

CIES
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Plotting: usrbin

-+

r)q;cut &8

Paste L3 Copy g

sy i
Tl £

X Delete k] savew

ey
i Move Up
I:II:II:I W # Move Down =
Addy Oz ale Rename

£ clone | 0] Notes el e

+ /home/bnv/prg/physics/flairfexamples/ntof33.flair - flair A _ O X

@ Red

— | Title: |Deposited Energy Display:H
o Green A%
@ Blue = i
& Magenta ﬂLﬂbﬂ Log Min Max
@ ntof_geom x| Z (cm) -
& ntof geom2 =
= enedég X em) L
_cb{Testing cB v 1es 100

B ntof_smallbin
A, ntof_resnuc
& ntof_fluence
& ntof_fluencel
ki ntof usrbdx
B nFlux

B nFluxR

Ax ntof_fluencedl
B ntof_region
B enedepmax

~Binning Detector

File: ntof33_50.bnn

(5| Title: n_TOF lead target

Score: ENERGY

Cycles: 10 Primaries: 50000 Weight: 50000.0 Time: *#+#+ Sum file #+#+#
~Binning Info

Det: 1 EneDep |ﬂ)(: [-40 .. 40] x 100 (0.8) Min: 1.21894334E-06
Type: 10: X-Y-Z Y: [-40 .. 40] x 100 (0.8) Max: 1.57344027E-06

Z:[-30 .. 35] x 100 (0.65)

Int: 1.1616315801185367E-002

~Projection & Limits.

Type: 1D Max
[ ntof33_plotls . v = e e ype v
wY:-0.8 |v|1 Zos |w| I swap Type: xyerrorbars v
-z [ |  errors Color: ¥ Line width:2 &
s Point type: + ¥| Point size: H
J |
Fluka: ntof33.flair [Piot completed )

« Each plot generates a “plotname.dat”
file that can be used in other plots e.qg.

* Prepare several usrbins with 1D projection
or Max

* Create a USR-1D plot adding the plots as
detectors
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Geometry Editor
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Geometry Layers 1

Custom Layers can be specified in the “Configure Layer menu” (i)

& tutorial.flair - flair & & =
= E -

v Geometry | 44 / N
[/\\5 pPan (L @ Region ) Delete () wireframe | Jf& <tutorial>
@orbit O a A] 12 ROT-DEFI

ﬁ Lockw
Paste S3Copy | Select ghyinfo Body Zone @ gpjecty @ clone | visibility~
Tools Add Select

1

v

B8 Layout~

Geometry
| &| Mpdia
. N
Filter ' o |
[Filter X 50 |
Type | Name | 40 '
SPH blkbody /| 30'
SPH void
RPP waterent 20
RPP——pbtarget 10
RFP niche | ||llevOID EESSEEEEEEE T HEE SR VOID flo - LS.
REGIOM BLKBODY 10
REGIOMN WOID _2p
REGIOM WATERCMT
REGION  TARGET -30
—40 WOID
T80 !
—EQ . )
. -Fod = !
40 B =80 =70 —?\30 =10 10 30 falsl Fo ]
- T PATETEE (R X v/al
]
Prapertiesl uz B0 L-eFt 60 ! Back
name pbtarget R ||| B 500 I
comment Lead target 40 ,VD,ID,
type RPP 30 20
xmin -40.0 20 20
Hmax 40.0 10
¥min -40.0 10
Ymax 40.0 VNI | o R ERRERT e
Zmin -30.0 10 -10
Zmax 300 o0
@Dx 80.0 —20 ~30
@Dy 80.0 30
@Dz 50.0 o =40
e ~50gs
=50} 60 e |
¥nz i
/ 010 20 20 40 50 60 FOF ST B0 L L A e 1 A

a3

s : .
e |Inp: tutarial.inp ® -31.40495868 w0 z: 49,58677686 |Eudy: pbtarget [RPP]



Geometry Layers 4

. Genmetrgr] & Layrers] Ch En'urs]

||3D v|@ +| =]  Globa Toolbar:
Options [X] - * Add/delete/rename/clone layers.
Show [X] ) ) . o .
3D [X]  Global: when ticked the layer will be shown on every project, else it will be used only in
<add> 5 the current project
[~ Coordinate system : .
v Viewport lines Options:
¥ Show Errors * Enable/Disable: Title, Coordinate system, Viewport lines, Vertexes and Grid;
Ilign:d tation Cube © Adjust
«. rientation Cube | L e Grid level (set gridline intensity);
Grid Level L ) ; . .
Lattice Level | T o Lattice level (set lattice hash line intensity);
Crosshair: i e Crosshair (dimension of the crosshair in the center of the project);
Text Background ||| » Orientation Cube (size);
General Font: fixed8x13 v e Fonts
Grid Font: fixed8x13 v .
Palette Font: fixed8x13 v
» All layers can be combined together e.qg:
« USRBIN and 3D
e Custom color values (EMFCUT) with 3D
* Image and USRBIN

£} Reset v Apply
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Geometry Layers L3l

Show

W Vertices

Labels: Region ¥|
Color:  Material ¥
v Lattices

v Worel

Palette: Palette | ¥

€9 Help v Apply

Show: (2D drawing, and color filling options)

* Bodies: display the boundaries of bodies;

* Vertices: display the intersection of bodies;

« Enable/Disable: Lattice and Voxel;

* Associate Region Colors to:

Regions
Materials
Density
Importance Biasing
Splitting
Corrfactor
Deltaray
Thresholds
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Geometry Layers 4

: i
_ 'ag — Image: set a background image to the
mage: ;'“— HmPp-phg geometry (i.e. a CAD-drawing);
Calibrate
Transparency: L * Image: load an image file (.png, .gif or .jpg);
colEr e « Calibrate: calibrate the image. Define a set of points
sack: [ (min. 3) on the image and specify their coordinate;
LTI « Alpha: blending of the image
d v . . .
fmmpt o ___+ Color Adjust: readjust the black and white colors of the
;3] P X § Q) o - loaded image.
20.00— -~ 100.00— 7 * Prompt draw: immediate drawing of image (slower) or
T \LT . i when dlsplay is idle. For editing is good to activate it.
IR . YOI
_<\\I N A\:li\ éi\:&\]ﬂxsi\ ) é 200 2000 | 400.00 -
' /4/00/ /6 ¥ g l & 2000—= = — 100,00 — |
R AT AL U A R RN RS g
: )
T f/;"f:é = *. -
N N ' B I [
1\ //:r/f’r/;" S %
[-130} 0, 0] //{/{/ a
7_/‘\ 28.00 SECTION A-A 40.00 L e ,’/% S | ) N O, :
SCALE1:3 vl /'I\ ™
2 A —~1—28.00 SECTION A-A woo—— |

. -2 SCALE1:3
flair advanced ‘ i



Geometry Layers

USRBIN:
— Usbin | « USRBIN from input: To select a USRBIN card from input
— USRBIN from Input and displayed with a checker pattern
Az | « Load USRBIN file (see SCORING lecture);
Detector: Ad
Norm: 1.0 « Select a detector (or URSBIN) among the ones present
X-offset: | in the file;
Y¥-offset:
7 offEat: I  Normalization constant;
?:::;';rem: o Al  Associate a ROT-DEFI transformation;
Palette: Palette ¥ « Alpha blending between USRBIN colors and materials
colors
&9 Help v Apply USRBIN should be combined with the Palette to define

the color limits

* Up to 10 Usrbins can be displayed overlaid
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Geometry Layers [©

Palette: enable/set color band properties

Palette: FLUKA
Log: = « Change the default color Palette;
invert: N - Enable/Disable Log scale;

Transparent (=Min): [

Transparent (=Max): « Set: Maximum, Minimum and color steps.

Minirmum: le-5
Maxirmum: 100000
Smooth: [
Colors: 30 3
CPD: 3 -
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Geometry Layers ]

3D: enable 3D rendering

Projection: lmhﬂgrji‘:c = « Projection: Orthographic/Perspective/Combination;
Def. Lights: v e OV: Set camera aperture angle;

Ambient Light | j4_| « Def. Lights: enable/disable use of default lights
Antialias: 1| * Ambient Light: Intensity of ambient light;

g:ﬂzrjs: ll;u e Antialias: adaptive super sampling (slow rendering);

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

0

Clipped by:

Clipped by #2:

Xray Level [
-
-
-

Clipped by #3:

Project body:

Project body #2:

Project body #3:

ERE BE BE NE WE

Usrbin as texture: v

Red labels: means time consuming

Quality: improve quality by using more an more advanced
illumination features

Shadows: Enable/Disable casting of shadows

Ambient Occlusion: advanced shading technique

Edge detection: draw black edges on region boundaries

Xray — automatic transparencies;

Clipped by: setting a clipping body [tick] for negative body
Project body: body used to project possible usrbin information
Usrbin as texture: surface map usrbin coloring on visible regions
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Geometry Layers (8l

Userdump

Userdump file: cylinder001_dump USerdumD pIOt pal’tIC|e tI’aCkS fI’Om USERDUMP

Start: |0
# Events: |1cm

| Particle | Emin | Emax| Color

4-HELIUM
3-HELIUM
TRITON
DEUTERON
HEAVYION
OPTIPHOT
RAY
PROTON
APROTON
ELECTRON
POSITRON
NEUTRIE
ANEUTRIE
PHOTON #FFBOOF
NEUTRON e
ANEUTRON

MUON+ #00FFFF
MUON- #00FFFF
KAONLONC

PION+ HEEASISN

EICEN

« Userdump file: file to be loaded

|

 Start: starting primary event

* # Events: total number of events to plot

[ Ty S S S N —

« Select the particles you want to display

—_

* Define energy limits if needed

[ —

» Colors of the track

A M a1 — — —
bl >

—_— e e e e e e e
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Geometry Layers

ROI Colors:| | Voxel: Filter Region of Interests (ROI) in voxel
Id | Name |
A - If the voxel has embedded ROIs then select to filter the
3 Optic Chiasm ' '
AR el display with the needed ROls
5 Optic Nerve(R)
6 Temp lobe dx
7 Temp lobe sn
B Optic Nerve(L) 20
9 Eye(R)
10 Eye(l)
11 Lens(R)
12 Lens(L) 10
13 Ear(R)
14 Ear(L) -
15 brain
16  orech med dx ’
17 orech med sx
18 ATMsx
19 ATMdx ”
20  GTVpreop i
21  GTvpf
23 ipofisi
24 CTWRA 4 —o0)
Clear

flair advanced




FARM, ., — Flair advanced
render module

C. Theis, V. Vlachoudis




FARM

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

Speed — interactive rendering Quiality — 15 s to render

& FLUKA




FARM

FARM (Flair advanced rendering module) is a physically based ray-tracer which
solves the light transport equation. This is done by integrating so called
“bi-direction scattering functions”, which model the interaction of photons with

material, using Monte Carlo or analytical methods.

In the “Speed” mode it falls back to a relative simplified
unphysical lighting model.

When activating the “Quality” mode numerous
different light interaction models can be selected
which are partially based on measured scattering data.




Render - mode

- Genmetry] & Layers] &% Error «

3D v|& +| =] I Global
Options [x] =
Show []
3D [X]
=<add=

/

Drthugrapyﬁc

Def. Lights: [

iy

Projection:

Ambient Light | / |

T
<Qua|ity: 2
Shadows:

<

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

0
Xray Level (1

Clipped by: [ hd
Clipped by #2: [ v
Clipped by #3: [ hd

Project body: v

Drmimet bonde 273 (=3 ¥

&9 Help | £} Reset | v Apply|

By default “Speed” mode is activated.
« “Quality” mode can be activated by moving the slider in the 3D layer options
to the right

Once “Quality” is enabled the following effects will be taken into account:

» Material dependent scattering & reflection models
» Reflection & refraction of light

» Fresnel reflection for conductors & di-electrics

» Dispersion

* Beer’s absorption

» Microfacet distribution for polished metals

Please note that “Quality” mode is clearly slower as it invokes a physically
based renderer requiring more resources to account for all these effects
correctly.



Speed mode




Quality mode













Geometry Edltor Planner

M CEE I e ﬁ Allows for calculating the dose incurred

m | due to interventions in an activated area,

B = | N taking into account not only working a
L = specific places but also the traversal of

e activated zones in order to reach the

:;,;;_ _ actual workplaces.

[ For this purpose workflows can be

designed which consist of:

* trajectories

« work places

» times for traversal as well as activities

uuuuuuu




Geometry Editor: movie creation

ﬂ-l- + /home/bnv/work/MainDump/MainDump.flair - flair A - O X
[& éiPan Q_ & =MainDump=>

. - - H 9 v 2 Geometry B
* flair can create movies with the use of = oo "m0 eme o e @i .
qL20rbit erv out~
following Objects- Paste 53 Copy OD Select @mfﬂ }J ey Zanie P Object mclone 33 Repeat 8|Mn\rie Visibility'®Wireframev(.@R:’:esh ;’;_’/;-Sl;:)::hnt)nize

1 Transform (=JRotate |5] Export \E( * Freezev

Geometry
 Alinked spline and camera & om0 BV T I Y T L s
* a viewport drawing layers V- '

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 ] 100 200 200 400 500 - 0 0 400
spline  camera_path vy v »| & S| eqdose max | ¥ ﬁ’rﬂﬂ! R g‘ Media v| % Maienta I
camera camera iz ; v
i 200 .

Properties ! 10000 Viewport [3 Blue | %
name camera A ! 1000 File untitled.mp4 H
comment Start Frame 0
type camera 100 100 End Frame  |250
option ortho 10 Frame rate 24
anchor none o
size 0 13 ffmpeg Options
color oq B[P b Template ||
X =spline('camera_path' frame).x : Z Width 320
¥ =spline('camera_path' frame).y 0,01 o 240
z =spline('camera_path',frame).z 0.001 g
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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Geometry Editor: movie creation

Steps

1.

© N o O

& FLUKA

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)

e 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

(=3
H 9~ o | & i

cew B 1 P R
Eill e [& @0orbit L,

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

¥ Geometry | iz

Paste =3 Copy OO Select @Infﬂ }_) Body Zorg ]

& Geometry

<

Type

AL TR

Name

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

name

Pmperties]

comment

type camera

option ortho

anchor none

size 0

color

X =spline('camera_path' frame).x
¥ =spline('camera_path' frame).y
z =spline('camera_path',frame).z
atx 5.0

aty 0.

atz 195.0

upx 0.

upy 1.0

upz 0.

focal 166.8286721842374

fov 45

outcyl

BLKBODY

VOoID
CORE

COOLING

BACK
WATER
AlR
PROTON
markerl
marker3
markerd
markers
markeré
marker2

intervention

camera

camera_path

Region

Object

2 Delete *E* Move 'VD|UI’|’\E . EﬂLDEK
: (=JRotate |5] Export \j} 9f Freezew
- (F Clone |33 Repeat @Movie |Visibility~ () Wireframe~
<

< §v\¥| +|E|| S| Media

300

Geometry

Woklred v

WoIn

100 200 300 400 207

X:-831.2140237

|Fluka: MainDump.flair

v+ 2lEl]

oo

A X
& v | +|E|[ & usrbin-3D ¥| %] Green v|x|a

Slcguosemax_|v ko v il

10000
1000

I
mSw pulze

1
| wOID
i

B LTo1] Aipipiy

= —H00 —E00); ) HREe] 4]
v ¢ 2| @Meda || H[Vagenta v x|
N i 5

i
el
z: 1296.475218

y: 0

Z
|IJ'nk node with spline

flair advanced




Geometry Editor: movie creation

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

& =MainDump=>

. Layer~ H Layout~
{=Synchronize

@ Region b4 *E* Move 'VD|UI’|’\E
A A 1 Transform (=JRotate |5 Export
o o

(=l e P Objecty mCIDne &

Steps

1. Create a spline path
Object = Spline

2. Create a camera e

Object > Camera Coon o

<

REGION BACK

3. Link the Camera with the Splin REGION WATER

REGION AR I, | =EEEEREEE—
BEAM PROTON
markerl

4. Adjust the spline keyframes in time point 3

(EU: 1s=24 frames USA: 29.97) pore e T
spline  intervention !

e Either manually in the Input editor spline camera_path

camera Ccamera

100

i 200 Z00 E:
S 41 || @leadose max v, Kjplue

0 0] ReatiEle 50
_ Wkfusgerav]xk

e or with the use of the keyframe = properties |AMBS] B0
name camera A E 10000 20 i n ¥ Link to spline
5. Adjust the # of frames in the keyframe e camer : Object| [y seeced x
orchor none | S === T
1 . e v 10 Node position
6. Customize a 3D layer for the rendering [ =—— . - . A A : Spline _pselect |
Y ebinctcamera patn framely - @ Xcancel] o unk |
7. View the camera from on viewport —— T : oor 2
- Linking, assigns a spline interpolation function
8. Open the Movie tool g g SR P . _ :
to the camera position wrt the parameter “frame | ' vom
A motion can be performed with any function of frame . s
%FLUKA flair advanced 40




amera path around the target
ime refers to frames, 1s=24frames
ast entry is needed for closing the loop

Steps

:spline camera_path Xo: 0. Yo: 500.0 Z0: -850.0 B2 Layout~
option: Spline Closed » anchor: O color: #0000c6 < hronize
tension: # segments:

1. Create a spline path

# node(s): 7 v

. . node:1.t: 0.0 % 0.0 y: 0.0
ObJeCt 9 Spllne node:2.t: 50.0 x: -600.0 y: 0.
node:3.t: 100.0 % -550.0 y: 0.
node:4.t: 150.0 % 100.0 y: 0.
node:5.t: 200.0 x: 450.0 y:
2- Create a Camera node:6.t: 250.0 x: 450.0 y
node:7.t: 251 w0

Object > Camera

REGION CORE
REGION COOLING
REGION BACK

3. Link the Camera with the Spline REGION [WATER
oot ket

4. Adjust the spline keyframes in time poinc marker3

point markerd

(EU: 1s=24 frames USA: 29.97) ot [rancrs

point marker2

- Either manually in the Input editor GE:M c::wmtpth TR T S e T [
. —il= | i
* or with the use of the keyframe = properties |AMBS] : ! 2
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 eplinetcamera_pat frameh ]
7. View the camera from on viewport o A
atz 195.0
8. Open the Movie tool B 10
lEr:rI:'cZ al {1)-66.82 86721842374 a S & 5 4
fov . ?5_, ( 2 4 ‘ 6l 8 15:] 120 140 ‘ 160 180 2(50 22:
|Fluka: MainDump.flair %: -1101.63957 i

%FLUKA flair advanced




Geometry Editor: movie creation

Steps

1. Create a spline path

Object = Spline

Create a camera
Object > Camera

Link the Camera with the Spline

Adjust the spline keyframes in time

(EU: 1s=24 frames USA: 29.97)
e Either manually in the Input editor

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

© N o O

Open the Movie tool

¥ Geometry | iz

@ Region
A A 1 Transform

| Body Zone PGbJectv

X Delete |+§*Move  gfvolume
(=JRotate |5] Export
2: Repeat 61 Movie

<

ﬁCIDne

Geometry

Woklred v

v +] o] S]] @media

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

o [Hlock
\j’ ;* Freezew
Visibility ~ () Wireframe=

. Layer~

& =MainDump=>

H Layout~
{=Synchronize

@ Refresh

<

& v | +|E|[ & usrbin-3D ¥| %] Green v|x|a

| ¥| ¥/ Magenta ﬂﬂ

el [P 00
Type |

RCC outcyl 200

REGION BLKBODY

REGION VOID

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

spline camera_path

camera camera

propeies AR btes|

name camera =

comment

type camera

tion ortho
anc ne
size 0
color
X

¥
z

atx
aty
atz
upx
upy
upz
focal
fov

=spline('camera_path' frame).x
=spline('camera_path' frame).y
=spline('camera_path',frame).z
5.0

0.

195.0

0.

1.0

0.

166.8286721842374

45 80

|Fluka: MainDump.flair

%:-1101.639575

I
mSw/pulae

N4

=
200 2 voID

140 200

100

120 160 180

flair advanced
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Geometry Editor: movie creation

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

%l
& =MainDump=>

Steps ( hpPan 4 o Region X Delete |+§*Move  gfvolume o [Hlock
[& oorir O A A 2 Transform (=JRotate |5 Export \j) 9 Freezew & Layer~ B8 Layout~
N P EE(Eepy OO Select @Inf" 4(') (=l e P Objecty mCIDne 2=Rep€at 61 Maovie | Visibility @ Wireframe - @Refresh {=Synchronize
1. Create a spline path - : a
" -
(3]

¥ Geometry | iz

Geometry
Object = Spline BN oSN (svoolclenen abe vl S glgenn kit
Options X1 = E YOID
2. Create a camera — it 1o
. Palette [X]
Object > Camera Ustbin X

3. Link the Camera with the Spline

4. Adjust the spline keyframes in time

3D
(EU: 1s=24 frames USA: 29.97) [EEE = —]
« Either manually in the Input editor pefibgne: v T et T+ 921516 @lvedn|v|gfiagena v
mbient Li i 11 voIo
« or with the use of the keyframe e | i
Quality: I I 1000
. . Shadows: v
5. Adjust the # of frames in the keyframe mblent ocluson: [
Edge Detection: [ 10
. . Skip BLCKHOLE: [ _— _E
6. Customize a 3D layer for the rendering o 2 R | T -
ray Leve &
. ) Clipped by: v clip v : 0,01 E .
7. View the camera from on viewport Clmedbysz 7 v .
Clipped by #3: r v ; 0,0001
Project body: v _1iih ! 1e-05 d E
8. Open the Movie tool proect boy 2 o Z v
& Help % Reset | v Apply 51'3H‘|Er'a_path 8 1.-;.0 1 I & i 1 ZDD ot
|Fluka: MainDump.flair x: -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

1. Create a spline path :

Geometry

{=Synchronize

Object = Spline e LI R T N T
Options X1 =
2. Create a camera il "
. Palette [X]
Object > Camera ustin x

3. Link the Camera with the Spline

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

Fov l 1 . 0 ™ 100 200 300 400 500 2 10,00 1o O 50 45 50
» Either manually in the Input editor “f'fghtf= v Ejﬂlﬂ@[ﬂeqdoselmax mﬂﬁﬂﬂ!Y _vikuegerio vl
« or with the use of the keyframe iy | L i
Quality:
5. Adjust the # of frames in the keyframe mben o -
Edge Defection: v s 10
: . |ofp BLCKHOLE: I LERT = T p R
6. Customize a 3D layer for the rendering ,, o —% R | T -
Xray Leve &
) ) Clipped by: v clip v : .01 :
7. View the camera from on viewport by Ty : o <
Project body: | w] g | I 4 :
8. Open the Movie tool ;gjﬁ;ﬁ:; " Z e
| : ner = 7 = -

&¥ Help | £ Reset | v Apply

|Fluka: MainDump.flair *: -439.8086205

20 140 160

y: 0 z: 1410.338608 Plot saved as: Magenta
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Geometry Editor: movie creation

ﬂ + + fhome/bnv/work/MainDump/MainDump.flair - flair
H o - - - Y, 2 Geometry | J3
Ste S 'Ct EB éiPan @8 Region H Delete |+ Move 'VD|UI’|’\E EﬂLDEK £ =MainDump=
p E : [G (@’Gmltq & A OTranSfDrm . ren HLBYDUtv
. Paste iaCopy OO Zalt @“‘lfﬂ }-) ey Zeniz P Objecty mCIDne 2=Rep€a 81 Movie \n‘lslblllt)r'@ereframev @Refresh {=Synchronize
1. Create a spline path = =
] ) ® Geomev’y : A *
Object = Spline ;ggzwpm R T $vi 2] |G| @usbinad v goreen v xa
2. Create a camera B —— |
R REGION BLKBODY
Object - Camera s [
REGION COOLING
. . : REGION BACK
3. Link the Camera with the Spline REGION. [WATER | U
BEAM  PROTON
. . . . paint markerl
4. Adjust the spline keyframes in time pan - marker3
oin marke
(EU: 1s=24 frames USA: 29.97) jon: s
poin marke
. . . spline  intervention 0 100y 20 LA 400 500 g doC
e Either manually in the Input editor EE::; égtmzz_tpam MJJJ[Jeqdosemax UJIFJJ!Mﬂ@@[
 or with the use of the keyframe = Propertes | ETARBIES] | o0 "’“
name —— T ! File untitled.mp4
. . commen 1000 StartFrame 0
5. Adjust the # of frames in the keyframe e camer fdFome 250
option ortho 10 Frame rate 24
anchor none o
1 : size cooeE ffmpeg Options
6. Customize a 3D layer for the rendering oo — D Tempiate v
L Dpeetmee e o wan
- : z =spline('camera_path',frame).z
7. View the camera from on viewport oy femere pa e 000t X Carcel] o Render
atz 195.0
8. Open the Movie tool B 10
upz 0.
frfcal 166.8286721842374
fov 45 C
|Fluka:‘Main[q)Jmp.flair *: -852.5634093 y: 0 z: 1253.776447 bject: camera
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Material Database

 Flair contains an internal database of ~500 predefined materials and/or compounds

* Some (~300) with the Sternheimer parameters

Please use these data as Reference only!

» Validate always the correctness of the data

« If errors found please contact the author

* The database can be edited, and populated with your own materials. In this case a
local copy of the database will be made in ~/.flair directory

flair advanced



Custom Material database

« Create your own custom material
database to be shared among flair
5 projects.

Material Density | Stoichiometry |

Materials

Material List

Mercury
728 Cyclohexanone
Lead
Thallium 2
Liquids / Gases :
Metal Alloys 1-Chlorobutane .
Plastics / Polymers Sodium nitrate Na_N_03
Thulium

 Either edit manually the materials
or

= Import them from existing inputs

Butane C4_H10 0.0024934 H-17.3, C-82.7

T

~Material Properties
Title: |Cyclobutane

Notes: Names:
Chemical H H Cyclobutane Ié{e
Formula | | 5
H---C----C---H #]
CH | | I
4 8 H---C--——-C --=- H =
| | #|
S K1
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