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Before starting: FLUKA Manual

In continuous development (as the program)!
More a User Guide than a Reference Manual
(only a short summary about physics)

FM.pdf

update of the published CERN yellow report
ToC, cross-references, and citations are active links
analytical index at the end

ASCII

fluka2011.manual (no figures)
Tk interface accessible through FLAIR or
from command line Zusr/local/bin/ftm

(HTML version is available on FLUKA website)
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Before starting: FLUKA Manual

Short description of FLUKA
program and its capabilities, implemented physics models, installation...

User guide
detailed description of input options
available particles and materials

combinatorial geometry

low-energy neutrons library

how to write/compile/link user routines
....and much more!

REMEMBER!
The first place to look at when puzzled!
...and the very best friend of a beginner user!




FLUKA and FLAIR
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FLUKA users can....
prepare their own input with a text editor
use their own tools for plotting results
submit jobs by command line

FLAIR (Fluka Advanced InteRface) can be used as well
It helps the users with the aforementioned tasks
(see FLAIR lecture)

You can choose your favorite way...

...but a good user should be able to go both ways!




Structure of the input file

JAA

General definitions

Beam definition

Materials: definition and assignment
Random number initialization

Start/Stop of simulation

Physics settings

Defaults

Physical processes
Transport thresholds
Low energy neutrons
Induced radioactivity

Geometry

Output settings

Estimators / scoring cards

This lecture

This lecture and
many others

Geometry lecture

Scoring lecture




FLUKA input file commands

Commands aka cards, aka options, aka directives, aka definitions
One keyword (command), 6 floating point numbers (WHATs), one string (SDUM)

JAA

Example of a FLUKA command (text editor style)

ol o T T~ . R R T” SRR R o J P ¢ PR I AU S
BEAM 1._E+04 0.0 0.0 0.0 0.0 O0.OPROTON

*keyword momentum mom.spread diverg. X-width  Y-width ignored particle
* WHAT(1) WHAT(2) WHAT(3) WHAT(4) WHAT(5) WHAT(6) SDUM
e Command keywords MUST be uppercase, numbers MUST have the decimal point

e Some commands require more than one “card”

e Some special commands (like TITLE and OPEN) are/may be followed by a text line
e With few exceptions, the order of commands is irrelevant

e Most commands can be repeated several times

e Repeated command can add themselves or override previous commands

e A line with a * character in column 1 is a comment

e Text after an exclamation mark (!) is ignored (does not work within the geometry)
e Almost all the WHAT() have a default value

e Commands can be issued in fixed or free format




Fixed vs free format [1/2]
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kS

Fixed format:

BEAM 1.E+04  0.0D+00 0.0 0.0 0.0 0.0OPROTON
*keyword momentum mom.spread diverg. X-width  Y-width 1gnored particl

WHAT(1) WHAT(2) WHAT(3) WHAT(4) WHAT(5) WHAT(6) SDUM

The “traditional* FLUKA format is (A8, 2X, 6E10.0, A8)
Numbers: 9 digits at most can be used!
All WHAT fields are in floating point format, even integers
They must always be written with the decimal point

Exponential notation numbers (e.g. 1.234E+5), must be right aligned
Double precision format (e.g. 1.234D+5) is allowed
Blank numerical fields are read as 0.0

In most cases (not all!) such values are ignored and

the corresponding default values are used
Blank lines NOT ALLOWED in geometry declaration (tolerated elsewhere)

FLAIR takes care of all the alignment problems for you




Fixed vs free format [2/2]
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Free format:

e Free format can be made /ocally available issuing option FREE (without
any parameter), until the option FIXED restores the fixed format; the
opposite can be done either

e Option GLOBAL provides free format also for the geometry input

e In free format input, the different fields are separated by blanks and/or
separators (usually commas). A/ fields must be present or at least
represented by two successive separators

e Character fields (command name, SDUM) must be input without quotes

BEAM , 1.23456/890E+04 , 0.0 , 0.0 , 0.0 , 0.0 , 0.0 , PROTON

*

*keyword momentum mom.spread diverg. X-width  Y-width weilght particle
* WHAT(1) WHAT(2) WHAT(3) WHAT(4) WHAT(5) WHAT(6) SDUM

Temporarily switching to FREE format is particularly helpful
when more than 10 digits are required for precision reasons !!!
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Names instead of numbers

FLUKA also allows to use keywords (names) - 8 characters
maximum length - instead of numbers inside FLUKA commands

Examples later (for instance materials, or geometrical region, can
be inserted using their name instead of numbers)

This helps the user, improving the readability of the input FLUKA
file, and is again managed by the FLAIR graphical interface
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A basic input

TITLE
My Basic Input

example

* Set the defaults for precision simulations

* Define the beam characteristics

DEFAULTS
steiealecaatas
BEAM
* Define the be
L N T
EEAMPOS
*
GEOBEGIN
1] 0

* Black body
5PH blkbody

* Void sphere
SPH void

* Cylindrical target

RCC targetl 0.0 0.0 0.0 0.

RCC target2 0.0 0.0 20.0 0.

RCC target3 0.0 0.0 40.0 0.

END

* Black hole

BLEBODY 5 +blkbody -void

* Vold around

VOID 5 +void -targetl -target2
* Target

TARGET1 5 +targetl

TARGET2 5 +target2

TARGET3 5 +target3

END

GEOEND

LIS R e IR 3
MATERIAL 24.0

MATERIAL 0.0

LA e N T I
COMPOUND 1.0 HNITROGEN

*

LA e I T T I
ASSIGHMA BLCEHOLE ELEBODY
AS55IGHNMA VACUUM VOID
ASSIGHMA AMMONIA TARGET3

*

L N L T T
ASSIGHMA CHROMIUM TARGET1

3.5 -0.082425
am position

0.0 0.0

i2ecssteciadaaaa

2iaa L 3l

+ 4.
=-1.7
t....4.
-0.1

0.0 0.0 0.0 100000.0

0.0 0.0 0.0 10000.0

* Bet the random number seed

LA e A

RANDOMIZ

&

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

START
STOP

1.0 54217137.

1000.

i2ecssteciadaaaa

2. tlLL 3.

=

=

=
(==

+....4.
7.18
0.73E-3
+ 4.
3.0
+ L4
el adl L
TARGET2
+ 4.

Staaa a4l

iFiiauB
0.0
LR
0.0
5.0
5.0
5.0
-targeti
+ -5.
vFa e aBunas
HYDROGEN
+ 5.
+ «Daa
1.0
. 5

steseeDanas

7

.7

7

PRECISIO

PROTON

COMENAME

CHROMIUM
AMMONIA

AMMONIA




A basic input
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%

File Edit Card

Input View Tools Help

=t Fluka
g@] Input
FH_]General
FH_]Primary
FH_1Geometry
FH_JMedia
EH_)Physics
FH_JTransport
[+H_]Biasing
H_]Scoring
[H_ ] Flair
[+H_ | Preprocessor
HE) Process
I Compile
&3 Debug
|3 Run
Files
L[Z]Data
= Plot
gﬁ Database
& Object
) Material

L= Elements

i Calculator
Dicom

TITLE

Qe oo sl A D6 +| - RS 2 ¢ MELOAMIBIDA

My Basic Input example

&

—

. »DEFAULTS PRECISIO v
$#BEAM Beam: Momentum v 035 Par: PROTON v
Lo Gauss ¥ Lp|FWHMI0,082425 LD Gauss ¥ Jiti i By
Shape(X): Rectangular v Lx:0.0 Shape(Y): Rectangular v Ly:0.0
JBEAMPOS : z-0.1
Tyoe: POSITIVE v
% GEOBEGIN Opt: w
Frt: COMBNAME v
Title:
OSPH blkbody 0.0 v0.0 0.0
A:100000.0
@sPH void 0.0 ¥:0.0 0.0
A:10000.0
&7RCC target1 0.0 0.0
He0.0 Hz:10.0
R:5.0
ORCC target2 0.0 v0.0 200
He0.0 Hy:0.0 Hz:10.0
R:5.0
ORCC targetd 0.0 v0.0 400
He0.0 Hy:0.0 Hz:10.0
R:5.0
4 END
@REGION ELKBODY Neigh: § Volume:
=407 +hlkbody -void
#REGION VOID Neigh: 5 Valume:
407 +void -target! -target2 -target3
@ REGION TARGET! Neigh: 5 Valume:
=i0r +targett
@REGION TARGETZ2 Neigh: § Volume:
=i target2
@ REGION TARGET3 Neigh: 5 Valume:
2407 +argetd
4 END
14! GEOEND v
@ MATERIAL Name: CHROMIUM # 0718
2240 Am: A dEidx: w
@ MATERIAL Name: AMMONIA # 00.73E-3
200 Am: A dEfdx: w
B COMPOUND Mame: AMMONIA v M Atom Elements: 1.3 w
10 MI:MITROGEN v 2:3.0 M2:HYDROGEN v
fa: M3 ¥
g ASSIGNMA Mal: BLCKHOLE ¥ Rea: BLKBODY v toReg: w
v Step: Field: v
& ASSIGNMA VACUUM » Reg: VOID w foReg: w
v Step: Field: v
g ASSIGNMA AMMONIA » Rea: TARGETS v toReg: w
v Step: Field: v
g ASSIGNMA CHROMIUM » Rea: TARGET! w 1o R2g: TARGET2 v
ay) w Step:1.0 Field: v
& RANDOMIZ Unito1 w Seed: 54217137.
# START No.:1000. Core: vy
Time: Repor: default v
GySTOP
(ol S P + 4. + .5, + L8 L
TITLE

My Basic Input example

E ]

s
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A basic Iinput card by card

12




TITLE
My Basic Input example

* Set the defaults for precision simulations

DEFAULTS

PRECISIO

A basic input: step 1: Physics sett

jew Tools Help

T TITLE

L e R T R R R IR AL I Seaaat. 6
BEAM 3.3 -0.082425 -1.7 0.0 0.0
* Define the beam position
F oeatiieeleneatencZii e idiccatiiaidaaat 5....%. 6
BEAMPOS 0.0 0.0 -0.1 0.0 0.0
*
GEOBEGIN
L] ]
* Black body
SPH blkbody 0.0 0.0 0.0 100000.0
* Void sphere
SPH woid 0.0 0.0 0.0 10000.0
* Cylindrical target
RCC targetl 0.0 0.0 0.0 0.0 0.0 10.0 5.0
RCC target2 0.0 0.0 20.0 0.0 0.0 10.0 5.0
RCC target3 0.0 0.0 40.0 0.0 0.0 10.0 5.0
END
+ Black hole
BLEBODY 5 +blkbody -void
* Void around
VOID 5 +void -targetl -target2 -target3
* Target
TARGET1 5 +targetl
TARGET2 3 +targetz2
TARGET3 5 +target3
END
GEOEND
W TR LY DT - Js 3 -+ 4 + 5 «t. 6
MATERIAL 24.0 7.18
MATERIAL -0 0.73E-3
LT R I B LR R L IR T AR T TL TR I TP Y S
COMPOUND 1.0 MNITROGEN 3.0 HYDROGEN
*
* eatiacelaveateaiceZiiiatiaaiBiccataiacdocaat Seveitiaaab
ASSIGNMA BLCKHOLE BLEBODY
ASSIGNMA VACUUM VOID
ASSIGNMA AMMONIA TARGET3
*
L e R T R R R IR AL I «9. .t 6
ASSIGNMA CHROMIUM TARGET1 TARGET2 1.0
* Set the random number seed
* oeatiieelenesteiscZisictein i diceatiic it 5 «t. 6

RANDOMIZ 1.0 54217137.

*

* Set the number of primary histories to

F iatiiselessateassBasiatasnadinaaticasdaaa

START
STOFP

1000.

be simulated in the run
itecaaDisaatoanaabaas

ihaaas

.7

.7

.7

PROTON

COMENAME

CHROMIUM
AMMONIA

AMMONIA

My Basic Input example

¢ »DEFAULTS PRECISIO ¥
T
Lp:Gauss ¥ Lp(FWHNM): 0082425 Ad:Gauss ¥
SWBSSIX]:Rec‘tangu\ar v A Q0
PBEAMPOS 0.0
cosx 0.0
& GEOBEGIN Log: w
Inp: w
Titke:
@SPH blkbody 0.0 0.0 0.0
F:100000.0
@sPH void 0.0 ¥i0.0 0.0
A:10000.0
&7RcC targett ©0.0 y:0.0 0.0
He0.0 Hy:0.0 100
R0
OFICC target2 =00 v0.0 200
He0.0 Hy:0.0 Hz:10.0
R0
OFICC target3 0.0 ¥i0.0 400
He0.0 Hy:0.0 Hz:10.0
R0
4 END
#REGION ELKEODY Neigh: 5 Volume:
=407 +hblkbody -void
#REGION VOID Neygh: 5 Volume:
=407 +void -target! -target2 -target3
WREGION TARGET! Neigh: § Volume:
=407 +argett
#@BREGION TARGET2 Meigh: 5 Valume:
=407 +arget2
@REGION TARGET3 Neigh: 5 Volume:
=07 Hargetd
4 END
19! GEOEND v
@ MATERIAL Name: CHROMIUM #
2240 Am; A
@ MATERIAL Name: AMMONIA #
Z.0.0 Am: A
B COMPOUND Namz: AMMONIA ¥ Mi: Atom ¥
1.0 MI:NITROGEN w f2:3.0
3: M3: ¥
& ASSIGNMA Mal: BLCKHOLE v Red: BLKBODY v
Mat(Decay): w Step:
& ASSIGNMA Mal: VACUUM v Rea:VOID ¥
Mat(Decay): v Step:
& ASSIGNMA Mat: AMMONIA 2 TARGETS v
Mai(Decay): v Step:
& ASSIGNMA Mat: CHROMIUM w Rea: TARGET1 w
Mat{Decay) + Step:1.0
(&) RANDOMIZ unipt w Seed:54217137.
# START 1a.:1000. Care: w
Time: Feport: default v
GSTOP
[T S S < N 3 E 4 + g TP
TITLE

My Basic Input example

=




Physics settings: DEFAULTS

JAA

Select predefined physics settings (e.g. transport thresholds)

+ basic.flair - flair

View Tools Help

A S PG|+ - @S ¢ MEHCDOANA BRI (1)

| TITLL A
| et the defaults for precision simulations

EDEFALILTS PRECISIO w

D_efine the beam characteristics CALORIME | i

bl b P b5 |EM-CASCA TP S . T S R S A |

DEFAULTS EET/TRAM PRECISIO J

HADROTHE A

ICARUS <l

|[Exe: |Dir: fAoMNEUTRONS den |Card:2 Total:20

SHIELDIN

7B E X =

_f.

TITLE

H et the defaults for precision simulations

DEFAULTS
basic.inp

Top (3,0)

(Fluka)

FRECISIO

Beginning of buffer

14
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e CALORIME

e EM-CASCA
e EET/TRAN
e HADROTHE
e 1CARUS

e NEW-DEFA
e PRECISIO

Physics settings: DEFAULTS

Select predefined physics settings (e.g. transport thresholds)

. calorimeter simulations

. pure EM cascades

: Energy Transformer or transmutation calculations

. hadrotherapy calculations

. studies related to the ICARUS experiment

: minimal set of generic defaults (default of DEFAULTS)
. precision simulations (recommended)

avoid NEUTRONS and SHIELDIN

15




Physics settings: DEFAULTS: PRECISIO

EM transport on (EMF on), threshold set by EMFCUT (default: 200keV for e’/e* and 33kel/ for v)
Inelastic form factor correction to Compton scattering on (EMFRAY on)

Detailed photoelectric edge treatment and fluorescence photons activated

Low energy neutron transport on (LOW-NEUT on), threshold 20 MeV, with fully analogue absorption
All transport threshold = 100keV, but neutrons (10-° eV) and neutrinos (0, but they are discarded)

Multiple Scattering threshold at minimum allowed energy, for both primary and secondary charged

particles
Delta rays production on, threshold 100keV (DELTARAY)
Restricted ionization energy loss fluctuations for all particles (10NFLUCT)

Tabulation ratio for hadron/muon dp/dx set at 1.04, fraction of the kinetic energy to be lost in a step

set at 0.05, number of dp/dx tabulation points set at 80 (DELTARAY, EMFFIX, FLUKAFIX)
e+e- pair production and bremsstrahlung by heavy particles on (PAI1RBREM)
Pair threshold =2 m, , bremsstrahlung threshold = 300keV

Muon photonuclear interactions on (MUPHOTON)

* +_ ... 1. ... +. ... 2. ..+ ... 3.+ ... 4 ... +_ ... 5 . +_ ... 6. +_.__..1 +

DEFAULTS PRECISIO

16



| A basic input: step 2: Beam

= TITLE iew Tools Help
My Basic Input example - =
= i+
+ Set the defaults for precision simulations A 6] +|-|@® + e @G5 CGANARIDL _ 1]
DEFAULTS PRECISIO | TTLE My Basicinputexample I
+ Define the beam characteristics BEAHI"“ 5 m : - 35 P PROTON
% b 3 e = b & b = e = = sam: Momentum v R an: v
Lp:Gauss ¥ Lp|FWHM):0.082425 Lf:Gauss ¥ Lp:1.7
BEAM 3.5 -0.082423 -1.7 0.0 0.0 PROTON ShapeiX): Rectangular ¥ 2500 Shape(Y): Rectangular v 2900
* Define the beam position JBEAMPOS v0.0 z-04
LT RE LY U - JU . 4 .t .5. + 6 + oTe ? Tyoe: POSITIVE v
BEAMPOS 0.0 0.0 -0.1 0.0 0.0 Uty
Frt: COMBNAME w
Title:
GEOBEGIN COMENAME
OSPH blkbody 00 V0.0 00
0 0 F:100000.0
* Black body @spPH void 0.0 V0.0 0.0
SPH blkbody 0.0 0.0 0.0 100000.0 F:10000.0
* Void sphere OFICC targeti =00 V0.0 0.0
SPH void 0.0 0.0 0.0 10000.0 "p’“UU fv:00 =100
. - ‘5.0
*
?csytlndr;:al t:rge; 0 0.0 0.0 0.0 10.0 3.0 &Ree targetz Loo 'oo ;200
: arge 0o : : Hc 0.0 H:0.0 Fz10.0
RCC target2 0.0 0.0 20.0 0.0 0.0 10.0 5.0 5D
RCC target3 0.0 0.0 40.0 0.0 0.0 10.0 5.0 agcc target3 00 Vo0 72400
END He0.0 Hy:0.0 Hz:10.0
* Black hole 750
: 4 END
BLEBODY 5 +blkbody -void
,, : ¥ #@BREGION ELKEODY Meigh: 5 Valume:
Void around &xpr +bikbody -void
VOID 5 +void -targetl -target2 -target3 @REGION \OID Neigh:5 Volume:
* Target exor +void -target! -target2 -target3
TARGET1 5 +targetl #pREGION TARGETI Neigh:§ Vaolume:
TARGET2 3 +targetz2 =407 argeti
TARGET3 5 +target3 W REGION TARGETZ Neigh: 5 Valume:
=407 +arget2
END
GEQEND @REGION TARGET3 Neigh: 5 Volume:
=07 Hargetd
* oeatiieeleneatiaaaZalota 3 + 4 t. 5 + 6 etaeaaTae % END
MATERIAL 24.0 7.18 CHROMIUM 14/ GEOEND v
MATERIAL -0 0.73E-3 AMMONIA @ MATERIAL Name: CHROMIUM #
LT P P - R N e L meTn £240 Am: A
COMPOUND 1.0 NITROGEN 3.0 HYDROGEN AMMONIA o MATERIAL "3:31*\’\'"\'10'““‘ :
2100 m; :
*
B COMPOUND Name: AMMONIA ¥ Wi Atom v
Foautisdlesadtads200 0 tenn 300t 4 . 5 + [ + T 1.0 1 NITROGEN ¥ 230
ASSIGNMA BLCKHOLE  BLKBODY ia: ME: v
ASSIGHNMA VACUUM VOID & ASSIGNMA Mat: BLCKHOLE » Rea: BLKBODY v to Reg: ¥
ASSIGNMA AMMONIA TARGET3 Mat(Decay): w Step: Field: w
* & ASSIGNMA Malt VACUUM v Rea:VOID ¥ toReg: ¥
TS U AU . T S T PINPRE I SRS SR Mat(Decay): v Step: Fiekd: v
Mat: Reg: to Reg:
ASSIGNMA  CHROMIUM TARGET1  TARGET2 1.0 G ASSIGNMA P A:"‘MON'A v L) TARGETS ¥ Cen M
& ASSIGNMA Mat CHROMIUM w Rea: TARGET! w o Re0: TARGET2 ¥
* Set the random number seed Mat{Decay) Step:1.0 Field: w»
LA R LY U - U S 4 t. 5 + 6 + o Te ) RANDOMIZ unipl w Seed 54217137,
RANDOMIZ 1.0 54217137. !STAFIT Mo.21000. Care: w
* Time: Feport: default v
* Set the number of primary histories to be simulated in the run G@STOP I
e tiisaleissatisssBisastecasdisaatassciBoasetiieaDdacsitissabosaatanaaTas L e N T T 3 S+l 4 + Lt 8 R /]
TITLE N
STRRT 1000. My Basic Input example
STOFP
= (=]




J Beam definition: BEAM

T Defines beam characteristics: type of particle, energy or momentum,
divergence, spatial profile....

W Let’s see an example
JJ' 2%+ - T e W0 A S 2D k] @)

i/Define the beam characteristicq
j-BEAM Beam: Momentum ¥ p:3.5 Far: PROTON ¥
Lo Gauss ¥ Lp(FWHM0.082425 L9 Gauss ¥ 4917

Shape(X): Rectangular ¥ £x:0.0 shape(Y): Rectangular ¥ Ay: 0.0
Define the beam position
*JBEAMPOS X: ¥ z.
COSX: COsY: Tyoe: POSITIVE ¥
I
L e T T T e L R R T B I | e S e T
M 3.5 -0.082425 -1.7 0.0 0.0 PROTON
i |=
Exe: Dir: /homefrversaci Card:3 Total:20
Eil E A+ e [ T | (I | 1

R e - e T o T R R T |
BEAM 2.5 -0.082425 -1.7 0.0 0.0 PROTON

* Define the beam position

BEAMPOS |
-:—-- basic.inp 225 {El 1) { FLUEA) |
Urote fhome/rversaci/basic.inp




Beam definition: BEAM
T—

basic.Mwig - flair

w Tools Help

IR IR CR AR

i/Define the beam characteristicq

—~ v_
=EEAM Beam: Mdgentum ¥ 3.5 Part: PROTON ¥
A0 Gauss ¥ Ap[FWHNM: 00BN 25 A Gauss ¥ e
Shape(X): Rectangular ¥ £x:0.0 N2 Rectangular ¥ Ay: 0.0

Define the beam position

*JBEAMPOS X y: z
COSK: COSY: Tyoe: POSITIVE 7 ;
: |f.l
...+....1....+....2....+....3....+....4....+....E-...+....5....+
LM 3.5 -0.082425 -1.7 0.0 0.0
i P |
Exe: Dir: /homefrversaci |Card:3 Total:20

|_| = =) P do El Q

e I T e N PTT: T S - S Y T i |
BEM‘[ 3 L l] 032425 -1.7 0.0 0.0 PROTON |
]

* Define the beam position

BEAMPOS |
-:—-- basic.inp 225 {El 1) { FLUEA) |
Urote fhome/rversaci/basic.inp




Beam definition: BEAM

T_

+ basic.flair - flgir -

w Tools Hdlp

I S| S 6) + -G8 o ¢] WL Oghl N A DG Q)

charactgfisticy

1l[Define the bel
-BEAM

Ao Gal

Shape(X): Redangular

Beam: Mcmentum L J Parl: PROTON ¥
J_:IFH G v v - . . LIE.ET ﬂ:¢|1?
£x:0.0 shape(Y): Rectangular ¥ Ay: 0.0

Define the beany positio

*JBEAMPOS X ¥ z
OS] COSY: Tvpe: POSITIVE ¥ F
- & =
B . . R T = T e I S e T
‘ 9 L082425 -1.7 0.0 0.0 PROTON
i P |
Exe: Dir: /homefrversaci |Card:3 Total:20

I e . O T - T Y S i A
BEAM [y. 082425 -1.7 0.0 0.0 PROTON
]

* Define the beam position
BEAMPOS
-:—-- basic.inp 225 {El 1) { FLUEA)

Urote fhome/rversaci/basic.inp




J Beam definition: BEAM

+ basic.flair - flair - | O

w Tools Help

| S| SN+ - | @B o o] @GS A KNS DAld )

1 Define the beaNgEharacteristics

=EBEEAL D2l ¥ p:3a Parl: PROTON ¥
A Ga L A7
Shape X} T Shape(Y). }g actangular ¥ Av:Q.0
Define the beam position
*3BEAMPOS : f z:
oSN OBy Type: POSITIVE ¥ Fi
_ Ifflll
*...+....1....+.... B S - ¢ SO - S S [ S
3. -1.7 y £ 0.0 PROTON
[
i =
Exe: Dir: /horg#frversaci |Card:3 Total:20

L I I - S | W . T T Y R T |
BEAM 3.8 -0.082425 -1.7 0.0 0.0 PROTON |
]

* Define the beam position

BEAMPOS |
-:--—- basic.inp 22% (9.1} ( FLUEA) |
Urote fhome/rversaci/basic.inp




Beam definition: BEAM

T_

+ basic.flpir - flair

w Tools Help

I S| H6| + - QB o ¢ MEILSANLDIEL

i/IDefine the beam character itice
j-BEAM Beam: Momgntum ¥

Ap Gauss ¥ Ap(FWHM: Q.08 25
Shape(X): Rectangular ¥ £x:0.0
Define the beam position
*JBEAMPOS X ¥ z
COEX COSY yoe! POSITIVE ¥ ¥
Ifflll
+1+2+35+5+"+
M 3.5 -0.082%5 0.0 0.0 PROTON
[
f =
Exe: Dir: /homefrversaci |Card:3 Total:20

|_|E' = = ae @1 q

B I T . +....0 . e B bl T |
BEM‘[ 3 L l] 032425 0.0 0.0 PROTON |
]

* Define the beam position

BEAMPOS |
-:—-- basic.inp 225 {El 1) { FLUEA) |
Urote fhome/rversaci/basic.inp




J Beam definition: BEAM

© [WHAT(#)]: No beam width in X (point-like source)

+ basic.flair - flair

w Tools Help

1 S H6| + -S| o+ RECSAPADIEL

1 Define the beam characteristisg

Ezam: Momentum ¥ 35 Parl: PROTON ¥
Faters A Gauss W Ap:17
Shape(Y): Rectanglular ¥ Ay 0.0
Define the bean
*JBEAMPOS X ¥ z
OS] COSY: Tvpe: POSITIVE ¥ F
= |
L S e T T - T TS S [ ST S L LY £ T e
BM 3.5 -0.082425 -1.7 0 0.0 PROTON
i P |
Exe: Dir: /homefrversaci |Card:3 Total:20
[ B ¥ = P do - Q
*

T T T . A Y T I T T
BEAM 2.5 -0.082425 -1.7 0.0 PROTON
]

* Define the beam position
BEAMPOS
-:--—- basic.inp 22% {9.1) ( FLUEA)

Urote fhome/rversaci/basic.inp




J Beam definition: BEAM

~ [WHAT(S)]: No beam width in Y (point-like source)

+ Basic.flair = flair -

w Tools Help

I S| S 6| + - @Y o] MNGSANS DG

1liDefine the beam characteristicg
I*=BEAM

Aol Gauss ¥

Shape(X): Rectangular ¥

Beam: Momentu
WHM): 0,082425
Ax:0.0

\J P35 Par: PROTON ¥

s

Define the beam position
YWBEAMPOS K: v .
OS] COSY: Tvpe: POSITIVE ¥

Fi
- =
B T T e N T T = MU R * S E T TN (E T TR Towwstaan
gl 3.5 —-0.082425 -1.7 a.a EROTON
i =
Exe: Dir: /home/rveNsaci |Card:3 Total:20
= e =
v B8 B X & P 51 Q
AR A I ST S P ST T SN TR o TR ST N R
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON
* Define the beam position
BEAMPODS
-:--—- basic.inp 22% {9.1) ( FLUEA)

Urote fhome/rversaci/basic.inp




Beam definition: BEAM

JAA

defines beam characteristics:

type of particle, energy, divergence, spatial profile....

= [SDUM] proton beam

= [WHAT(1)] 3.5 GeV/c momentum

= [WHAT(2)] Gaussian momentum distribution 0.082425 GeV/c FWHM
= [WHAT(3)] Gaussian angular distribution 1.7 mrad FWHM

s [WHAT(4)] No beam width in X (point-like source)

s [WHAT(5)] No beam width in Y (point-like source)

18 B X ) E Q
e N E T L TR L T r: I e e T - F ) P I
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON
* Define the beam positiom
BEAMPOS
-:--- basic.inp 22% (9.1) {FLUKA)

Vrote /home/rversaci/basic.inp




J Beam definition: BEAMPQOS

\‘/ Defines beam position and direction

+ basic.flair = flair = O

v Tools Help

[ Ho| + -8B ¢ HELSANE DD

Define the ueam characteristics -
$#BEAM Beam: Momentum ¥ p:3.5 Fat: PROTON ¥ _|
Ao Gauss ¥ Lo (FWHME: 0,082425 AfiGauss ¥ Fit e
Shape(X): Rectangular ¥ L 0.0 Shape(Yl Rectangular ¥ Ly 0.0
Define the beam positiory
'H]EEJHJPDE- 0.0 ¥:0.0 Z -0
cosxi .0 cosy: 0.0 Type: POSITIVE ¥ y
[ =
L S T T T - e D S T L B T T L TS Ty L
BEAMPOS 0.0 0.0 -0.1 0.0 0.0
=
[Exe Dir: fhomefrversaci Card:4 Total:20

S R T T . e . S I T L T P
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON
*

* Define the beam position

[ T R T T Y A S - T TR S
BEAMPOS 0.0 0.0 -0.1 0.0 0.0

*

-:——— basic.inp 20 (11.1) ( FLUEA)




Beam definition: BEAMPOS

+ basic.flair = flair O

v Tools Help

[ P o]+ NS | ¢ WG S AN A B[N D

Define the weam characterisN

#EEAH Beam: Momentu p3b Pat: PROTON w
Ao Gauss ¥ oo (FWHM0.082425 A Gauss ¥ A7
Shape(X): Rectangular ¥ L 0.0 Shape(Yl Rectangular ¥ Ly 0.0

Define the beam positiory

YJBEAMPOS e, ) C 00 .
| =

A
| |
Ll e o T T T - S S [N S ..+....5....+....5....+;v . .
BEAMPOS 0.0 0.0 -0.1 0.0 0.0
=
[Exe: Dir: fhomefrversaci Card:4 Total:20
B B X V3 g El ®
S I T ST ST - N S T R T N I
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON

o [ T R T MU VR TR R T R A T
BEAMPOS 0.0 0.0 -0.1 0.0 0.0
*




J Beam definition: BEAMPQOS

© [WHAT(DI: X coordinate of the beam center

+ bgsic.flair = flair

v Tools Help

| J PG + -8 o RELSANLDIEM

Define the ueam charag@eristics -
$#BEAM Sear Momentum ¥ p:3.5 Fat: PROTON ¥ _|
Ao Gauss ¥ Lp(FWHURD 082425 AfiGauss ¥ Fit e
Shape(X): Rectangulaf ¥ IN0.0 Fmape(Y): Rectangular ¥ 4y 0.0
Define the beam positig
'H}EEJHJPDE- ¥: 0.0 Z -0
Cosy: 0.0 Type: POSITIVE ¥ y
[ =
‘*+1++4 FooeaTennatesnafonnatooseToonateses
BEAMPOS 0.1 a. 0.1 0.0
=
[Exe: Card:4 Total:20

B B X ) da @ Q
x ... 1.

+.

I . S T S T T T e

BEAM ' 3.5 A 082405 1.7 0.0 0.0 PROTON
Fd

* Define the beai-ia=1tion

. .+....1.... . T S e T - THT
BEAMPOS 0.0 Z0.1 0.0 0.0

Fd

-:——— basic.inp 20 (11.1) ( FLUEA)




J Beam definition: BEAMPQOS

© [WHAT(I: Y coordinate of the beam center

+ basic.flair = flar u

v Tools Help

| H6| + -8B s MECPANE N i)

Define the ueam characteristics -
#EEAH Beam: Momentugl ¥ prab Far: PROTON ¥ |
Ao Gauss ¥ ANIFWHM:0.082425 L Gauss ¥ Fit e
Shape(X): Rectangular ¥ L 0.0 ShapNgl Rectangular ¥ Ly 0.0
Define the beam positiory
}ﬂE!EAHIP{E5 0.0 "ll!!’ Z -0
' L0 g Type: POSITIVE ¥ y
[ =
L e T T - T [ T N B e e T I T T
BEAMPOS 0.0 . 0.0 0.0
=
[Exe: Card:4 Total:20

S e e T ST 1 A - N S T N T R
BEAM 3.5 -0.0824 -1.7 0.0 0.0 PROTON
*

* Define the beam position

[ T R B . T TP Y T A
BEAMPOS 0.0 -0.1 0.0 0.0
*

-:——— basic.inp 20 (11.1) ( FLUEA)




J Beam definition: BEAMPQOS

T

v Tools Help

+ basicfflair = flair

PSS ANFODL

A P o]+ =AW 2 ] B

Define the ueam characteristics -
$BEAM Beam: Mo 0:3.5 Falf PROTON _|
LD Gauss ¥ Lo (FWHME Q.0 AbGauss ¥ Lild 7
Shape(X): Rectangular ¥ L 0.0 Shape(Y): Rectangular ¥ LNgD.0
Define the beam positiory
) BEAMPOS % 0.0 0.0 Q
coEx 0.0 coEy: 0.0 Type WVE ¥ /
[ =
*...+....1....+....2....+....3.......+...:-....+....5....+ ......... Fouan
BEAMPOS 0.0 0.0 0.0 0.0
=
[Exe: Dir: fhome/ryersaci Card:4 Total:20

S e I N R A - | . S T P S
BEAM 3.5 -0.082425 - 0.0 0.0 PROTON
*




J Beam definition: BEAMPQOS

© [WHAT()]: direction cosine with respect to the X axis |

+ basic.flair = fla =

v Tools Help

| A PG|+ -S| HGICS 4 A BB

Define the ueam characteristics -
$#BEAM Seqn Momentum ¥ D13 Fat: PROTON ¥ _|
Ao Gauss ¥ Lp(FWHET: 0.082425 AjiGaluss ¥ Fit e
Shape(X): Rectangular ¥ 0.0 Shape(Y) Bectangular ¥ Ly 0.0
Define the beam positiory
'ﬁiEEJﬂﬂPDE- ™ ¥ 0.4 Z -0
m casy: Off Type: POSITIVE W Y.
~ |..|-'"
O Y S H R SRR + BensatonsaToonatosns
BEAMPOS 0.0 0.0 -0.1 .0
=
[Exe: Dir: fhomefrversaci Card:4 Total:20
| 2 K ) o6 Q
S e e T A e FAE Y S DI 1Y PIFE Y S R S
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON
*

* Define the beam position

o [ T R S T I VR TR N I
BEAMPOS 0.0 0.0 -0.1 0.0
*

-:——— basic.inp 20 (11.1) ( FLUEA)




J Beam definition: BEAMPQOS

© [WHAT(S)]: direction cosine with respect to the Y axis |

+ basic.flair = flair = O

v Tools Help

| A A6+ =R B o NRG GO AR G| 1)

Define the ueam characteristics -
#EEAH Beam: Mol prab Far: PROTON ¥ |
Ao Gauss ¥ Lo [FWHME 0,082 L Gauss ¥ Fit e
Shape(X): Rectangular ¥ L 0.0 |Vl Rectangular Ly 0.0

Define the beam positiory
‘QEEAHF*DS 0.0 Z -0

CosR: .0 Type: POSITIVE ¥ y

[ =
L T T T . I
BEAMPOS 0.0 0.0 -0.1
=
[Exe: Dir: fhomefrversaci Card:4 Total:20
B B X ) 8@ El o

S e e T A e S Y S ITTTIT- PIITIN Sy 7 S R S
BEAM 3.5 -0.082425 -1.7 0.0 0, PROTON
*
* Define the beam position
*I:|..+....1....+....2....+....3....+....-'1....+....5....+..+....?..
BEAMPOS 0.0 0.0 -0.1 0.0
*




Beam definition: BEAMPQOS

defines beam position and momentum

JAA
U

= [SDUM] blank, therefore beam towards positive Z

= [WHAT(1)] X coordinate of the beam center

= [WHAT(2)] Y coordinate of the beam center

= [WHAT(3)] Z coordinate of the beam center

= [WHAT(4)] Direction cosine with respect to the X axis
= [WHAT(5)] Direction cosine with respect to the Y axis

R R - . . N ST TR e - A
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON
%*

* Define the beam position

o [ I A IR - U R P I R T T TR R S

BEAMPOS 0.0 0.0 01 0.0 0.0
F

-:——- basic.inp 205 (11,1) { FLUEA)




| A basic input: step

= TITLE

My Basic Input example

3: Geometry

iew Tools Help

Gl +|= #* g 1
* Set the defaults for precision simulations Jﬂ ﬁj JJ@Q Jﬂ ﬂﬂﬂﬂﬂﬁ&@@@ — g
DEFAULTS PRECISIO e My Basic Input example -
* Define the beam characteristics £7DEFAULTS PRECISIO v
. . 1 - 5 . 3 . 4 . 5 . 6 . _ $#BEAM Beam: Momentum ¥ 035 Par: PROTON ¥
LTl T2 T T TS T G T A Gauss ¥ Aol FWHIY 0.082425 00° Gauss ¥ 8917
BEAM 3.5 -0.082423 -1.7 0.0 0.0 PROTON ShapeiX): Rectangular ¥ 2500 Shape(Y): Rectangular v
* Define the beam position *)BEAMPOS =00 v:0.0
e " = " — —
’ BEAMPOS 0.0 0.0 -0.1 0.0 0.0 GEOBEGIN Log: w C
- Inp: w v
Title:
GEOBEGIN COMENAME
OSPH blkbody 00 o0 00
o0 R 100000.0
* Black body @spPH void £0.0 0.0 0.0
SPH blkbody 0.0 0.0 0.0 100000.0 A:10000.0
* Void aphere OFIEE targeti =00 o0 00
SPH void 0.0 0.0 0.0 10000.0 "p’“UU fv:00 =100
_— - ‘5.0
* Cylindrical target
¥ d OFIEE target2 =00 o0 200
RCC targetl 0.0 0.0 0.0 0.0 0.0 10.0 5.0 00 Hy0.0 Hz 100
RCC target2 0.0 0.0 20.0 0.0 0.0 10.0 5.0 5D
RCC target3 0.0 0.0 40.0 0.0 0.0 10.0 5.0 Om;c target3 =00 V00 2400
END He0.0 Hy0.0 Hz:10.0
N - R:5.0
* Black hole
BLKBODY 5 +blkbody -void @ END :
+ Void around #@BREGION ELKEODY ‘eigh:5 Volume
- B R =x0n +blkbody -void
VOID 3 +void -targetl -target2 -target3 @REGION \OID Neigh:5 Volume
* Target exor +void -target! -target2 -target3
TARGET1 5 +targetl #pREGION TARGETI Neigh:§ Volume
TARGET2 3 +targetz2 =407 argeti
TARGET3 5 +target3 @ REGION TARGET2 Neigh: 5 Vanme
= =407 +arget2
END
RO #REGION TARGET3 Neigh: 5 Valume
GEQOEND e
=07 Hargetd
S FUTTS P PP PSSP PR, NP PR S P, U DI, U P % END
MATERIAL 24.0 7.18 CHROMIUM 14 GEOEND v
MATERIAL 0.0 0.73E-3 AMMONIA #
R N I N I e I T A:
COMPOUND
: m inition: pl it for the Geometry lect
... Geometry definition: please, walt 10r the Geometry lecture
ASSIGNMA
ASSIGNMA b t t' th t t Y ¥ to Reg: ¥
AssTGNMA ut notice the structure Feis v
* to Reg: w
LT S B F N B T TTT. U . FU Y S S v
ASSIGNMA CHROMIUM TARGET1 TARGET2 1.0 © ASSIGNMA Fie I. :
& ASSIGNMA o Rea: TARGETZ w
* Set the random number seed Field: v
LA R B T T TTY TN R TR 4 + 8. + [ + 7 ) RANDOMIZ unigy v
RANDOMIZ 1.0 54217137. !STAFIT Mo 1000.
x me:
* Set the number of primary histories to be simulated in the run G@STOP
FoaatesialassatisaaBicantaasidissatiinaBocaaticasDacsatacsabonsatenaa? R O T Y- S IR SRR N + 6. L
START TITLE
::‘AR' 1000. My Basic Input example
STOP ] =




| A basic input: step 4: Materials

= TITLE iew Tools Help
My Basic Input example - =
el = 4+
+ Set the defaults for precision simulations A 6] +|-|@® + e @G5 CGANARIDL _ %_:i_
DEFAULTS PRECISIO TITLE My Basic Input example i
* Define the beam characteristics > DEFAULTS - PRECISIO v - ot
T T B SRR SR F - T T, B $BEAM peam Momentum v 235 o-PROTON v
Lp:Gauss ¥ Lp|FWHM):0.082425 Lf:Gauss ¥ Lp:1.7
BEAM 3.5 -0.082423 -1.7 0.0 0.0 PROTON ShapeiX): Rectangular ¥ 2500 Shape(Y): Rectangular v 2900
* Define the beam position *)BEAMPOS =00 v0.0 7404
LI e e T T T T . PR 4 . «D. + [ . S coz 0.0 cosy: (.0 Type: POSITIVE ¥
BEAMPOS 0.0 0.0 -0.1 0.0 0.0 (%] GEOBEGIN oo ¥ fcer oot w
& Inp: w Out: & Frt: COMBNAME v
Title:
GEOBEGIN COMENAME
OSPH blkbody “0.0 v 0.0 0.0
0 0 F:100000.0
* Black body @spPH void £0.0 v0.0 0.0
SPH blkbody 0.0 0.0 0.0 100000.0 F:10000.0
* Void sphere OFICC targeti “00 V0.0 0.0
SPH void 0.0 0.0 0.0 10000.0 "p’“UU 00 =100
- - B0
*
?csytlndr;:al t:rge; 0 0.0 0.0 0.0 10.0 3.0 &Ree targetz Loo 'oo ;200
: arge 0o : : Hc 0.0 H:0.0 Fz10.0
RCC target2 0.0 0.0 20.0 0.0 0.0 10.0 5.0 5D
RCC target3 0.0 0.0 40.0 0.0 0.0 10.0 5.0 agcc target3 00 Vo0 72400
END He0.0 Hy:0.0 Hz:10.0
* Black hole R:50
. 4 END
+ =
BLEBODY 5 +blkbody -void @REGION BLKEODY Neigh' e
* Void around . .
R =407 +hblkbody -void
VOID 3 +void -targetl -target2 -target3 @REGION \OID Neigh:5 Volume:
* Target exor +void -target! -target2 -target3
TARGET1 5 +targetl #pREGION TARGETI Neigh:§ Vaolume:
TRARGETZ2 3 +targetz2 =407 +argett
TARGET3 5 +target3 W REGION TARGETZ Neigh: 5 Valume:
=407 +arget2
END
@REGION TARGET3 Neigh: 5 Volume:
GEOEND -
=07 Hargetd
EEREEEEE T R k3 i -t T o x P ¢END
MATERIAL 24.0 7.18 CHROMIUM
MATERIAL 0.0 0.73E-3 AMMONIA Name: CHROMIUM #
LT P P - R N e L meTn 240 Am: A
COMPOUND 1.0 HNITROGEN 3.0 HYDROGEN AMMONIA "3:31*\’\'"\'10'““‘ :
" Q. 3 :
B COMPOUND Name: AMMONIA ¥ Wi Atom v
* + + + + + + +
astiseslevsstoascBicsoatasnadases 4 . 5 [ . T 1.0 1 NITROGEN ¥ 230
ASSIGNMA BLCKHOLE  BLKBODY ia: ME: v
ASSIGHNMA VACUUM VOID & ASSIGNMA Mat: BLCKHOLE » Rea: BLKBODY v to Reg: ¥
ASSIGNMA AMMONIA TARGET3 Mat(Decay): w Step: Field: w
* & ASSIGNMA Malt VACUUM v Rea:voID v toReg: ¥
T S PRSP T S . PR PRI B Mat(Decay: v Step: Field:
Mat: Reg: to Reg:
\ ASSIGNMA  CHROMIUM TARGET1  TARGET2 1.0 S ASSIGNMA § ¢ AMMONIA ¥ Fea TARGETS v cnE
Mat(Decay): w Step: Field: »
& ASSIGNMA Mat: CHROMIUM v Red: TARGET1 v lo Red: TARGET2 v
* Set the random number seed Mat{Decay): ¥ Step:1.0 Field: v
LA RIS PR R SRR R SRR 4 -+ 5 + [ . «Ta orul Y rATR
RANDOMIZ 1.0 54217137. !STAFIT Mo.21000. Corz: w
* Time: Feport: default v
* Set the number of primary histories to be simulated in the run G@STOP I
e tiisaleissatisssBisastecasdisaatassciBoasetiieaDdacsitissabosaatanaaTas L e N T T 3 S+l 4 + + 6. FoaeaTeann /]
TITLE N
STRRT 1000. My Basic Input example
STOF
= (=]




Materials

N

%

FLUKA handles:

- elemental materials (by default natural composition, the user can set a
specific isotope, “being aware of low energy neutron cross sections availability)

- compounds (chemical molecules, alloys, mixtures...)

Each material is uniquely identified by an index/name
FLUKA has a set of predefined materials
Users can both use/modify* these and define their own ones*

Basic cards:
MATERIAL material declaration

COMPOUND compound definition (a MATERIAL card is
mandatory for a compound declaration)

ASS IGNMA material assignment to regions of geometry

36




Predefined materials

JAA

L/

In FLUKA 2 special materials +23 natural elements of most common
use, e.g. Oxygen, Carbon, Iron... (check them out in the manual,
Chap. 5), are predefined

The first two are very important:

- BLCKHOLE (mat #1): material with infinite absorbance;
- VACUUM  (mat #2)

12 compound materials with the composition suggested by ICRU are
predefined as well (again, check the manual!)

All predefined materials can be used WITHOUT explicit MATERIAL /
COMPOUND cards

WARNING: user defined MATERIAL cards OVERRIDE PREDEFINED
materials having the same name

37




Material definition: MATERITAL

N
\J

Defines a new material or override a previous one

basic.flair - flair

Jiew Tools Help |

| A PG + |- A o] MEGLDANE BB

TITLE ... GEQEND & cards hidden 3
S SO VU SRR SO JUUC ST SN SOV JUOOE. OO - JOO O
@ MATERIAL Name: CHROMIUM # 0718
Z.240 Am; A dEfdx: w»
i MATERIAL Mame: AMMONIA # n073E-3
200 A A dEdx: w»
™l AT BRI MM - 0 oamerds Ridded s lll‘r
=t
P e I T T T I S S S B T A T e T A5
MATERIAL 24.0 7.18 CHROMIUM J
£
=l
[Exe: Dir: fhomejversaci/fluka_dresden |Card:19 Displayed:2 Total:28
F oo atessslassstaiisBasnatinsadisnatinaedensetosssDissaFosssBansatineaTan
MATERIAL 24.0 7.18 CHROMIUHM

MATERIAT 0.0 0.73E-3 AMMOHN IAD
-:-—— basic.inp 52% (35,77) {Fluka) |




Material definition: MATERITAL

Chemical elements names should correspond to

_ entry in the LOW-ENERGY neutrons database

(see manual section 10.4 & neutrons lecture)

JAA

an

Jiew Tools Hel

| | H 6|+

S SR (IE S S T S,
'HATEFI[AL

TITLE ... GOEND R cards hidden

Name: CHROMIUM

NS/ | o] WG NG ANA BB L

p:¥.18
2240 — dEidx:
@ MATERIAL W S 0.73E3
200 : dEdx: w»
™l AT BRI L o I = Y ) ird el e ||I|r
v | -
T - T T T Ty - A |
MATERIAL 24.0 7.18 @ J
£
-l
Exe: Dir: fhomefversaciffluka_dresden Card:19 Displawgd:2 Total:28

T T T T - T T

MATERIAL 24.0 7.18 CHROMIUM

MATERTAL 0.0 0.73E-3 AMMONTA(]
52% (35,77) (Fluka)

-:-—— basic.inp




JAA

Material definition: MATERITAL

Jiew Toolg Help

W I | f Y f] MEGCGAHED DA

TITLE ... GEQEND " & cards hidden

vt d LB AL BT

(1)

Namg: CHROMIUM # P78
/ A A dEidy: w»
» Nafne: AMMONIA # n0.73E-3
@ Am: A: dE/dx:
A AT RIS O - D ommeeds il e ||I|r
ot
LI S B . O kS . S AP = I S TR T I T A5
MATERIAL 7.18 CHROMIUM J
£
=l
Exe: Dir: /hagnefversaciffluka_dresden Card:19 Displayed:2 Total:28
LR TS Y T R I e T T T T L T T
MATERIAL 24.0 7.18 CHROMIUM
MATERIAT 0.0 0.73E-3 AMMOHN IAD

-:-—— basic.inp 52% (35,77) {Fluka)




Material definition: MATERITAL

N
\J

_ Calculated by the code using its internal
database: leave it empty

Jiew ToolN He |

| S 2 #\=|END | o\ ¢ MECSANLE BB L

TITLE ... GEQEMD .8 cards hidden | A
S ST (S I W T
'HATEFI[AL =ral] LJI".1 ¥ pr¥.18

#
Z.240 A dEfdx: w»
i MATERIAL B‘“'“ ald # n0.73E-3
700 <ﬂﬂlllll.b A: dEidx: v
A AT RIS O - D ommeeds il e JIF
ot
L T T R SR N . S TS . R e e T T —
MATERIAL 24,1 7.18 CHROMIUM J
£
=l
Exe: Dir: fhoNefversaciffluka dresden Card:19 Displayed:2 Total:28
LT R L R L . g sssstessadeassatensaBacssatessabaocsaatacaaTas
MATERIAL 24.0 7.18 CHROMIUM
MATERIAT 0.0 0.73E-3 P.I-'!IH{JNIAD

-:i--— basic.inp 527 5,77) {Fluka) |




Material definition: MATERITAL

JAA

Jiew Tools \Help

| A H 6N = RS 2 ] @GS AE BN (1]

TITLE ... GEQEND " & Owgs hidds A |
S OO JO . VNS, I N |
@ MATERIAL e CHROMIUM E Co:7.18 3
Z.24.0 N A o B/
" N\ 0.73E-3

i MATERIAL NameENAMMONIA # L
200 Am: A dEidx:
' al Y (wfailiin L N o O = T T e T ||I|r
| s
TS TS VY < B I T T T - Sy P A5
MATERIAL z4.0 CHROMIUM J
i
.-l
Exe: Dir: fhomefversaci/flN\¢a_dresden Card:19 Displayed:2 Total:28
L P R e AT .+ 4. ...t 0t iBeaaatla G T
MATERIATL 24.0 CHREOMIUM
MATERIATL 0.0 u AMMOHN IAD

-i--- basic.inp 52% (35,77) Fluka) |




Material definition: MATERITAL

N
\J

Available for backward compatibility:
leave it empty

Jiew Tools HEw

7] 2 6]« Na)

ﬂJJJJJJ (1]

WD T8 cands hidden

| o] G LN

TLE ... G

wtonl it 2o 3 A AN B NGB LT
& MATERIAL lame: INGROMIUM p:7.18
Z.24.0 T : dEfdx:
& MATERIAL NamNAMMONA <> 01 0.73E-3
200 Am: : dEidx:
A BRIy OO - D ommerds kel e J"r
ot

]

L R T T S I N P IR 7 A e v atonan
MATERTIAL 24.0 T.N - CHECMIUM

Exe: Dir: fhomefversaciffluka_dresden Card:19 Displayed:2 Total:28

Foaetieealensatesiidennetinendecsiitenscde i RPNy ...1T.... Gowaatonnn T
MATERIAL 24.0 7.18 ‘ CHROMIUM
MATERIAL 0.0 0.73E-3 P.I'!Id{JHIRD

-i--- basic.inp 52% (35,77) {Fluka) |

[




Material definition: MATERITAL

normally empty

Jiew Tools Help

7] 20 *| =N

2 NS TE6 DAY D9

TITLE ... GEQEND .

S ST (U S~ JU SUOES. JUOS SOV SIS SHUNE. . & SN T SR
GHATEFIML MamENCHROMIUM

Z.24.0 Am; A

1)

i MATERIAL Name: ANMNMNNQIA

200 Am:

i,

Eal P e o T T T R [ I L . R T
MATERTIAL 24.0 T.18 CHECMIUM

[

Exe: Dir: fhomefversaciffluka_dresden Card:19 Displayed:2 Total:28

T ooetsessnlessatecas@ensatosandasnatisendains

MATERIAL 24.0 7.18
MATERIAL 0.0 0.73E-3
-i--- basic.inp 52% (35,77) {Fluka)

toeaaTa

CHROMIUM
AMMON IAD




JAA

Material definition: MATERITAL

normally empty

unless a specific isotope is desired

Jiew Tools Help

=

FECEEE) R

& BN B AIGN BIE 14 @)

1)

TITLE .\ bNgards hidden A
e de Al 2+l A Al AL B AN LT
i MATERIAL Mame: CHREGMIUM P78
Z.24.0 Am; 0. dEidx:
i MATERIAL Name: AMMONIA i 0V 3E-3
200 Am: u dEidx:
STk A - bl Al o~ ||I|r
ot
L A T - S T T DU S <G N T S Fowa A5
MATERIAL z4.0 7.18 ROMIUM J
i
.-l
Exe: Dir: fhomefversaciffluka_dresden Carthl9 Displayed:2 Total:28
L e ifsssstessadasasataas i .t G,...% s T e

MATERIAL
MATERIAL

24.0

7.18
0.0 0.73E-3
-i--- basic.inp 52% (35,77) {Fluka)

RHROMIUM
) umIAD




Material definition: MATERITAL

JAA

Defines a new material or override a previous one

= [SDUM] material name

= [WHAT(1)] atomic number Z

= [WHAT(2)] atomic weight (leave it empty)

= [WHAT(3)] density [g/cm?]

= [WHAT(4)] material number (leave it empty)

= [WHAT(5)] alternate material to be used for dE/dx (normally empty)
s [WHAT(6)] mass number A (leave it empty unless you want a specific isotope)

MATERIAL 24.0 7.18 CHROMIUM
MATERIAL 0.0 0.73E-3 EHHﬂNIED
-i!--- basic.inp 52% (35,77) {Fluka) |
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Material definition: COMPOUND

Defines a new compound
Each COMPOUND card must be associated to a MATERIAL card
More COMPOUND card can be used to define a compound

JAA

View Tools Help ‘

A PG 2B s MELSANABD LU

AL e RS P N S LR FLELEDY )

‘ S ST R SO S P JUNE ST SO SO T S+ T S

& COMPOUND Name: AMMONIA » M Atom w Elements: 1,3 »
f1:1.0 MU NITROGEN 2:3.0 M2:HYDROGEN w
fa: M3. w
ASSIGMNNMA .. STOP : 7 cards hidden
T T T e . T S D S S S I T T L BT S L
COMPCOUND 1.0 MNITROGEN 3.0 HYDROGEN AMMONIA
Exe: Dir: fhomefversaciffluka_dresden Card:21 Displayed:1 Total:28
LI T e e T T TR Y T R
EDHPDUND 1.0 NITROGEM 3.0 HYDROGENM AMMOMNIA
*

-i1--- basie.inp 64% (37,0) (Fluka)




Material definition: COMPOUND

JAA

View Tools Help

3 S P10 ¢ = | 2 s TN AMEB/D O

e INELD L] KIS el L

‘ cten 20 A0 30 TS S ——

& COMPOUND fame: AMMONIA » o Atom Elements: 1.3 w
f1:1.0 T ESEET] v 0 M2 HYDROGEN v
fa: M3. w

ASSIGMNMA ... STOP : 7 cards hidde
L o o T T . S S S i T = U S B, QA S
COMPOOHD 1.0 HNITEROGZEH 3.0 HYDROZEHN @

Exe: Dir: fhomefversaciffluka_dresden Card:21 Displaydg:1 Total:28

e T T ey B R LT S Vi
Hompounp 1.0 NITROGEN 3.0 HYDROGEN @
&

-i1--- basie.inp 64% (37,0) (Fluka) |




Material definition: COMPOUND

 [WHAT(1)]: amount of the first component ~ ~""" “21e"
in few slides

JAA

View Tools | Help

A P+ -|HS Y] MELOANE DI

e AINELE Lo KM o R Rl LR FLELEDY )

et Tt S LB LB LT

Mame: AMMONIA » M Atom w Elements: 1.3 w
MUNITROGEN f2:3.0 VZHYDROGEN
NA

ASSIGMMA ... STOP : 7 cards hidden

L N I NP PR I R S S E R I e T LT L S
COMPOUND NITOGEN 5.0 HYDROGEN AMMONIA

Exe: Dir: /homge/versaciffluka_dresden Card:21 Displayed:1 Total:28

LA e cesTassadesseatisnadicsesticseDessatensabannateaaaTaa
Hompounp @ NITROGEN 3.0 HYDROGEN AMMONIA
*

-i1--- basie.inp 64% (37,0) (Fluka)




Material definition: COMPOUND

JAA

View Tools elp

19 P16 b -\® o] @ @S A% 4 B/B)

A+l 24+ B+ X tenBit o B g .
B COMPOUND Name ALUNONIL Wik Atom v Elements: 1,3 v
fi:1.0 C/1:NITROGEN v 2:3,0 V2 HYDROGEN ¥
fa: 1%

———— ASSIGNMA ... STOP : 7 cards hidden

P S BT . P T S I = I S - A Y A
COMPOOHD 1. 3.0 HYDROZEHN AMMONIR

Exe: Dir: /Romefversaciffluka_dresden Card:21 Displayed:1 Total:28

LA S I T R —_— o R L T T Y T, R
Hompounp 1.n 3.0 HYDROGEN AMMONIA
*

-i1--- basie.inp 64% (37,0) (Fluka) o




Material definition: COMPOUND

 [WHAT(3)]: amount of the second component “"""" “*"1"
in few slides

N
\J

View Tools Help

A A PG|+ - | o] WP O RNAPID Q) L

e INEFLE LT KLY N L

L Elements: 4.3 »
M2:HYDROGEN

& COMPOUND Rame: AMMON
f1:1.0 MUNITROGEN »
fa: M3. w

‘..+....1+2+3+4+5+E+?

M& ... SPOP : 7 cards hidden

L o T . S e ST I L | A R s T
COMPOOHD 1.0 HNITEROGZEH H‘: ROCEN AMMONIR

Exe: Dir: /homefversaciffluka_dresde Card:21 Displayed:1 Total:28
I N A T S R S R e T I Y A
EDHPDUND 1.0 NITROGEM HYDROGEMN AMMOMNIA

-i1--- basie.inp 64% (37,0) (Fluka)




Material definition: COMPOUND

JAA

View Tools Help

IR IR P AREPD

[ R LR FLELEDY )

A+ oo 2 A B B B A T

& COMPOUND Name: AMMONIA » VR Atom v ElelMgis:
f1:1.0 MU NITROGEN 30 M2 HYDROGEN w
fa: M3. w
ASSIGMNMA ... 5@ - T cafls hidden
S A T T S D I ST < PR s S A S,
COMPCOUND 1.0 MNITROGEN 3.0 @ AMMONIA
Exe: Dir: fhomefversaciffluka_dresden Card:21 Displayed:1 Total:28
LT T . S AT S = i T I R A

Hompounn 1.0 NITROGEN 3.0 m AMMONIA
*

-i1--- basie.inp 64% (37,0) (Fluka)




Material definition: COMPOUND

'[WHAT(5)]: amount of the third component ~ *"° " “*1"
in few slides

JAA

View Tools | Help

45 2] 2 - 8® o) ME QS AW A B

e AINELE Lo KM o R Rl L

1| (T U S U SO JUU SO : SUUS S SO SN - T S

D Mamz: AMMONIA » Wi Atomfle Elements: 1.3 w
MIINITROGEN ¥ f2:3.0 M2:HYDROGEN v
M3 w

ASSIGMNMA ... STOP : 7 cards hidd?

L o T T . B S S T - R e
COMPCOUND 1.0 MNITROGEN 3.0 HYDROGEN AMMONIA

Exe: Dir: fhomefversaciffluka_dresden Card:21 Dgsplayed:1 Total:28

L N T T . T R N TR T T
EDHPDUND 1.0 NITROGEM 3.0 HYDROGENM ‘ AMMOMNIA
*

-i1--- basie.inp 64% (37,0) (Fluka)




Material definition: COMPOUND

N
\J

View Tools Help

A5 P10 +]-|8® Ne| MTNO A8 AB/DIQ

e INELD L (Cap N S B LR FLELEDY )

Mo Atom v Elements: 4.3 »
i2:3.0 M2:HYDROGEN v

g COMPOUND Mame: 4 DOM1A W
f1:1.0 EE ¥ Tau-. wTet=t)

i oy O

ASSIGMNNMA . STOP : 7 card\hidden
T T e . CENE: IR SR ST T I B P & O ca et e
COMPOOHD 1.0 HNITEROGZEH 3.0 HYDROZEHN MO IR

Exe: Dir: fhomefversaciffluka_dresden Card:2 N Displayed:1 Total:28

‘..+....1+2+3+4+5+E+T

Hompounp 1.0 NITROGEN 3.0 HYDROGEN - ONIA
&

-i1--- basie.inp 64% (37,0) (Fluka)




Material definition: COMPOUND

Defines a new compound
Each COMPOUND card must be associated to a MATERIAL card

More COMPOUND card can be used to define a compound

JAA

= [SDUM] compound name

= [WHAT(1)] amount of the first component <4
s [WHAT(2)] first component material

= [WHAT(3)] amount of the second component <=
= [WHAT(4)] second component material

= [WHAT(5)] amount of the third component <
= [WHAT(6)] third component material

How to define
the “amount”?

b et eseliseitises@eineateieadecsatiaiedeeeatinaedasecteisabocseateeas
EDHPDEE] 1.0 HNITROGEN 3.0 HYDROGEMN

=]

AMMONIA
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JAA

M

C

Material definition: COMPOUND

density name
(9/cm?)
ATERIAL 0.73E-3 AMMON 1A
et oo+l 2+ 3.+ A L+ B+ 6L+ Tl
OMPOUND 1.0 |NITROGEN 3.0| [HYDROGEN AMMON 1A
content component material
content > 0 component material > 0 —» ATOM content
content <0 component material >0 —% MASS content
content < 0 component material <0 —3p VOLUME content

Names can be preceded by a minus sign!
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Material definition: ASSI1GNMA

Assign a material to one (or more) region in the geometry
(for the region definition see the geometry lecture or the manual)

JAA

The assigned material could be
either a single element material or a compound

View Tools Help ‘

| A H 6| +|-/@W 2+ MECSHAHKZBEDL (1]
S ST DU SO O SRS JOIC SUOE. SOOI DOE = T SO - T, SO —
e ASSIGNMA Mat: COPPER v Hea: TARGET » o Reg: v -

Mat[Decay). Step: Field: ¥ i
T T - S A R R S TS U SR ;R S AP SRR =
LSS IGHNMA COPPER TARGET J
£
=
Exe: Dir: fhomefversaciffluka_dresden Card:20 Displayed:6 Total:23
WewaTussnlasnsTansslosansTaesanadasnstonsatossatoansndanauTassaBanaaTusnntas
AS5IGNMA COPPER TARGET

*

-:——— basic.inp 25% (26,1) (Fluka Ovwrt)




Material definition: ASSI1GNMA

JAA

View Tools Help

PSR AN A

|+ MG S A2 BB

1 P 'r

S SO DU S = S SO OO SIUURY SURIC S DO SR & TUR SO -
@AEEIEHHA Mal: CHROMIUM Heg: TARGEN ¥ to Reg: TARGET2 v
Mat{Decay): S 1.0 Field: » —;

O A S K. SPARRIRT SRR S SR IR S G - S S EE T A
S5 TENMA CHEOCMIUM TARCGETI TARCETZ 1.0 x

|Exe: Dir: fhomefversaci/fluka_dresden \Card:25 Displ¥yed:4 Total:28
=

* ..+....1....+....2....4‘....3....+....4....+....5|Z|...+....'E....+...._.I' . E

ASSTGHNMA CHREOMIUM TARGETI1 TARGET?Z2 1.0 x

—:———  basic.inp 78% (44,50) {Fluka)




Material definition: ASSI1GNMA

JAA

View Tools Help

1/ £ +|-1a8 s]v REES/ANABDK!

llllll =l 1 P 'r ...
N ST PR U= SO JC SR S ©
e ASSIGNMA Rea: TARGET1 w io Heg: TARGET2 ¥
Step:1.0 Field: » —
— 4
et el — e T T I Y . S A !
ASSIGNMA @ TARGET1  TARGETZ 1.0
|Exe: |Dir: /hpmefversaciffluka_dresden |Ear+:|:25 Displayed:4 Total:28
==
Foob Ll — - FaussBascatisscbucasstacaaiocatoscabisactucaaTash

ASSIGNMA (w TARGET1  TARGET2 1.0

—:———  basic.inp 78% (44,50) {Fluka)




Material definition: ASSI1GNMA

JAA

View Tools Help

EEAIEEET] BB CEPEERL P

Py
o de+ 2+ dl A AL+ L+ L6 LTS a
@AEEIEHHA Mat: CHROMIUM to Red: TARGET2 v
Mat{Recay):. Field: » —
———— A
T A S g S O T SR - S S [ S ‘)
ASSIGNMA CHROMIUM @ RGETZ 1.0
|Exe: Dir: fhomefversaci/ffuka_dresden |Card:25 Displayed:4 Total:28
[
ot .Laull bl 2., y... FossalascatiacaSliesstinacBaisactacasTash

ASSIGNMA  CHROMIUM @ TARGET2 1.0

—:———  basic.inp 78% (4£4,50) {Fluka)




JAA

Material definition: ASSI1GNMA

View Tools Help

IR IR T YRR
e p— — -

S SO DU S = S SOOI OO SIUURY SURIC SO SO SR & o Sl i

‘@Assmuun Viat GHROMIUM ¥ Reo: TARGETH ¥ w
Mat{Decay): Step:1.0 Cha

BSSIGNMA CHROMIUM  TRARGET1 @ 1.0

|Exe: Dir: fhomefversaci/fluka_dresden |Card:25 Displayed:4 Total:28
[

LN D T S ST P . (G TR . TR - SN I

asstGNMA  cHRomIum  TaRGET1 (TARGET2 ) 1.0

—:———  basic.inp 78% (44,50) Fluka)




Material definition: ASSI1GNMA

JAA

View Tools Help

AR IEEEEE T ARG O

WAL L =l

1 P 'r

U SO [PURES S= JU TR JUNE ST SURNC SN+ TN S & PO S

‘Q’HSSIEHHH Mal: CHROMIUM w el B GET1 to Reg: TARGET2 v
Mat(Decay): v @ Field: v -
W W N T ] L] . 1 ;
A T~ R T R SR . SR ~C S TR R R T !
ASSIGNMA  CHROMIUM TARGET1  TARGETZ Q
|Exe: Dir: fhomefversaci/fluka_dresden |Cqrd:25 Displayed:4 Total:28
[
* patisaalessstascsZiveatesaaBaasstossalacaat =l S T
ASSIGHNMA CHROMIUM TARGETI1 TARGET2 Q

—:———  basic.inp 78% (44,50) {Fluka)




Material definition: ASSI1GNMA

JAA

View Tools Help

) 26+ -8 2]+ MTEO/ANAD D

R L] L =l L= 'r ...
S SO DU S = S SO OO SIUURY SURIC S DO SR & TUR SO -
@ASEIEHHA Mal: CHROMIUM ReoXTARGET! v 1 RGETZ v

Mat{Decay): Step:\X .0 & _‘,.-
O R H . SRRt SN S SR SRR TS P A S A
ASSIGNMA CHROMIUM  TARGET1  TARGETZ 1.0 -

|=
|Exe: Dir: fhomefversaci/fluka_dresden |Card:25 pisplayed:4 Total:28
=

L JIPYS UL IR SO FUE SO, FRPL TN JU SR N . O B
ASSIGHMA CHROMIUM TARGET]1 TARGET?Z2 1.0 O

—:———  basic.inp 78% (44,50) {Fluka)




Material definition: ASSI1GNMA

As of now, orlly BLCKHOLE and VACUUM supported

JAA

View Tools Help
1 P6) +-jai® {e] RECOAMADRDYS

A de+ 2+ A+ A+ 0 WE L+ TS

A

‘E}ASSEGHHA S G OMIUM w Reg: TARGET1 w o HEa: TARGETZ v
Step:1.0 Fiid: » —

A T~ R T PR SR SR SR DN SRR TR OIS !
ASSIGNMA  CHROMIUM TARGET1  TARGETZ 1.0 -

|Exe: Dir: fhomefversaci/fluka_dresden |Card:25 Displayed:4 fotal:28
I 3 ——
* ..+....1....+....2....+....3....+....4....+....5H...+....ﬁ....*

ASSIGHNMA CHROMIUM TARGETI1 TARGET2 1.0

—:———  basic.inp 78% (44,50) {Fluka)




| A basic input: step 5:

- TITL
* Be I l I I l I l
DEFA ’ ’ J il
* Derine tne pDeam CNAracLerlisctlcs = BEAM B M 4 35 Par PROTON
eam: p: art:
ES SRS P . DI S T S T $BEAM . SomeTum ¥ o o v
Lp:Gauss ¥ Lp|FWHM):0.082425 Lf:Gauss ¥ Lp:1.7
BEAM 3.5 -0.082423 -1.7 0.0 0.0 PROTON ShapeiX): Rectangular ¥ 2500 2900
* Define the beam position *)BEAMPOS =00 7404
LT TR Y R - e . e C R EE + 5 ot 6 .t oTe o= 0.0 Type: POSITIVE v
BEAMPOS 0.0 0.0 -0.1 0.0 0.0 (% GEOBEGIN Log ¥ Ont: ¥
& Inp: ¥ Frt: COMBNAME w
Title:
GEOBEGIN COMENAME
@sPH blkbody 0.0 V00 0.0
0 0 R 100000.0
* Black body @spPH void £0.0 v0.0 0.0
SPH blkbody 0.0 0.0 0.0 100000.0 F:10000.0
* Void sphere OFICC targeti =00 V0.0 0.0
SPH wvoid 0.0 0.0 0.0 10000.0 ro0 fr00 =100
* Cylindrical target &Grec o zg oo 200
arge X v 20,
RCC targetl 0.0 0.0 0.0 0.0 0.0 10.0 5.0 00 Hy0.0 Hz 100
RCC target2 0.0 0.0 20.0 0.0 0.0 10.0 5.0 5D
RCC target3 0.0 0.0 40.0 0.0 0.0 10.0 5.0 agcc target3 00 Vo0 72400
END He0.0 Hy0.0 Hz:10.0
* Black hole 750
BLEKBODY 5 +blkbody -void @ END
: @REGION ELKBODY Neigh: 5 Volume
* Void around ex0r: +blkbody -void
VOID 3 +void -targetl -target2 -target3 @REGION \OID Neigh:5 Volume
* Target exor +void -target! -target2 -target3
TARGET1 5 +targetl #pREGION TARGETI Neigh:§ Valume
TARGET2 3 +targetz2 =407 argeti
TARGET3 5 +target3 W REGION TARGETZ Neigh: 5 Valume
=407 +arget2
END
- @REGION TARGET3 Neigh: 5 Volume
GEOEND =07 Hargetd
* oeatiieeleneatiaaaZalota 3 -+ L4 + 5 «t. 6 . Tas % END
MATERIAL 24.0 7.18 CHROMIUM 14/ GEOEND v
MATERIAL -0 0.73E-3 AMMONIA @ MATERIAL Name: CHROMIUM #
LT P P - R N e L meTn £240 Am: A
COMPOUND 1.0 NITROGEN 3.0 HYDROGEN AMMONIA o MATERIAL "3;31)\’\'"\'10'% :'
2100 m; :
*
B COMPOUND Namz: AMMONIA ¥ Mi: Atom ¥
* + + + + + + +
A R R e R R TR 4. 5 .. [ . T 1.0 1 NITROGEN ¥ 230
ASSIGNMA BLCKHOLE  BLKBODY . MS: ¥
ASSIGHNMA VACUUM VOID & ASSIGNMA Mat: BLCKHOLE » to Reg: ¥
ASSIGNMA AMMONIA TARGET3 Mat(Decay): w Field: w
* & ASSIGNMA Mal: VACUUM v toReg: ¥
OIS DUUE D SIS BRI S SRS AT ST S P Halbecar) v ey
ASSIGNMA CHROMIUM TARGET1  TARGET2 1.0 G ASSIGNMA N A:"‘MON'A v °F_:j' :
& -ASSIGNMA Mat CHROMIUM w Rea: TARGET! ¥ o Rea: TARGET2 ¥
* Set the random number seed . -
N ey Y N 2 n 3 e ° »  r E RANDOMIZ unigl w Seed 54217137,
RANDOMIZ 1.0 54217137. !STAFIT Mo 1000. Care: w
* Time: Report: default v
* Set the number of primary histories to be simulated in the run G@STOP I
F oiaticsslessatecscBassetocinadicastucsiaasnsteinadosaatocaabocantaasaTs ceatesealoseatiies 3 N LS + . 0. P pa—— /]
TITLE N
STRRT 1000. My Basic Input example
TOD

=



Random seed initialization: RANDOMIZ

JAA

Jiew Tools Help

| S 6] +|=|RB o sNHG QG ANEBD1d o
Set the random number seed |
@HAHDDHE UnitQ1 seed: 54217137 7
M..+.“.1.”.+.”.2.”.+.“.3.”.+.”.;T.:+;..5;:.+.”.5.”.+.”.?.“.+..” i
RANDCMIZ 1.0 54217137. J
A
| =
|Exe: |Dir: fhomejversaciffluka_dresden Card:23 Displayed:4 Total:25

*

H Set the random number seed

RANDOMIZ 1.0 54217137. x x x x x

-:-—- basic.inp 91% (40,0) {Fluka)




JAA

Jiew Tools Help

Random seed initialization: RANDOMIZ

Do not touch! MUST be Unit 1

| S A6 +\- Y o § REGLGANEBED 3
Set the random numbgr seed |
@HAHDDHE UnitQ1 w seed 54217137 7
e B AP S A P e +....;T.TT+;...5T;:.+....5....+....?....+.... A
RANDOMIZ 1.0 217137, J

F
[ e

[Exe: Dir: /hpmefversaci/fluka_dresden \Card:23 Displayed:4 Total:25
*

H =2et the random er seed
RAMNDOMIEZ 1.0 04217137,

-:-—- basic.inp 91% (40,0) {Fluka)




Random seed initialization: RANDOMIZ

Different WHAT(2) lead fo different sequences
allowing to rup parallel jobs

JAA

Jiew Tools Help

| A P + | =S oo REUCHANED DL 1)
Set the random number see |
@HﬁNDDHE Unit Q1w seed 54217137 7
L B R S E— P +-‘I____+Eu+5+"+ A
RANDOMIZ 1.€ s4217137. J

F
| =

[Exe: Dir: fhomefversgci/fluka_dresden \Card:23 Displayed:4 Total:25

*

E| Set the random numb

RAMNDOMIE 1. 54217137

-:-—- basic.inp 40,0) {Fluka)




Starting the simulation: START

JAA

Jiew Tools Help

| I F 6 + S + g MECOANE BBk

5 e mejed in the run
‘H’IHH!" Core: v

Heport: default

Set the number of prirgary histoge
FSTAFIT

K=

Dir: /hgme/versaciffluka_dresden (Card:24 Displayed:3 Total:25

Exe:

primary histories to be simulated in the run

* Set the numbe
Hrart

STOP
-i--- basiec.inp Bot (44,0) (Fluka)




Stopping the program: STOP

JAA

Inserted before START stopsjinput reading and de-activates all following cards
No particle transport is perfofmed, useful for geometry debugging
After START, its presence is @ptional and has no effect

view Tools Help

A A PG| +-2® o+ MBS

PNEREEFT

s =]

|Exe: Dir: /homefversaciffluka_dresden \Card:25 Displayed:4 Total:25

et the number of primary histories to be simulated i1n the run

START 1000.

STOP _—_

-:-——  basic.inp Bot (43,0) (Fluka)




JAA

Beyond a basic input
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Special sources: 3D distributions

UBEAMPOS card allows the user to define some
3D spatial distributions of source particles

SDUM = SPHE-VOL:
defines a spatially extended source in a spherical shell

SDUM = CART-VOL.:
defines a spatially extended source in a Cartesian shell
with the sides parallel to the beam frame axes

SDUM = CYLI-VOL:
defines a spatially extended source in a cylindrical shell
with the height parallel to the z-axis of the beam frame

SDUM = FLOOD:
defines a source distribution on a spherical surface, such
as to produce a uniform and isotropic fluence within the sphere
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Special sources: SPECSOUR

JAA

JFLUKA allows the definitions of special sources for:
 two colliding beams
* galactic cosmic rays
* solar particles events

Various SDUM allow plenty of opportunities:
PPSOURCE, CROSSASY, CROSSSYM; GCR-I10ONF, GCR-SPEC, GCR-ALLF;
SPE-SPEC, SPE-2003, SPE-2005

beam 1 beam
Example: LHC proton-proton collision Z 285 jurad
7 TeV/c, full crossing angle of 285 mrad in yz-plane
y

For all these special cases of source distributions,
please, refer to the FLUKA manual!
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JAA

FLUKA Preprocessor

an easy way

Conditional directives:
#define VARIABLE1
#undef VARIABLE2
#if VARIABLE1
#elif VARIABLE2
#else
#Hendif

Include directive:
#include /home/geometries/target2.geom

* FLUKA supports preprocessing instructions like those used in C or C++

» This useful feature allows to keep different setups and configurations in
a single input file, selecting the desired one when starting a run

* FLAIR supports this feature and allows to run different configurations in

 The #1nclude directive can ease the handling of large input files

Up to 10 nested levels of
conditional statements
(#if/#else/#Hendif)

are supported
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JAA

FLUKA Preprocessor example

#define can be

#define DUMP_COPPER = either commented out or undefined
#define DUMP_CARBON e.g.: #undef DUMP_COPPER

*

#1T DUMP_COPPER
* Select copper as material for the dump
* oLt oL+l 20 0+ 3L+ A o+ .. B +....6

ASSIGNMA COPPER BEAMDUMP

#elit DUMP_CARBON
* Select carbon as material for the dump

ASSI1GNMA CARBON BEAMDUMP
#else

* Use default material for the dump
ASSI1GNMA IRON BEAMDUMP
#endif

Depending on the active define
(DUMP_COPPER or DUMP_CARBON)

different ASSIGNMA card are used
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N

Spare
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More Physics settings

Input card PHYSICS

Allows to override standard FLUKA defaults for some processes:

 activates coalescence (critical for calculation of residual nuclei)

* activates the new fragmentation model (“evaporation” of fragments up
to A=24, critical for calculation of residual nuclei)

 activates PEANUT above 5 GeV

* activates electromagnetic dissociation of heavy ions

e activates charmed particle transport

Input card PHOTONUC

e activates photo-nuclear interactions
e activates muon pair production by photons

The use of the LAM-BIAS card (see Biasing lecture) coupled to the
PHOTONUC card is recommended, in order to artificially /ncrease the

probability to have photonuclear reactions
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Transport thresholds

Input card PART-THR

 Defines transport cut-offs for hadrons, muons, and neutrinos

 Setting done by particle type, overriding the selected DEFAULTS

* For neutrons, a <20.0 MeV cut-off is internally translated into the
corresponding group energy; On a region basis, the neutron cut-off
can be /ncreased by the LOW-BIAS card (see Neutrons lecture)

» Charged particles (but electrons) are not stopped, but ranged out to rest in
an approximate way (if the threshold is < 100 MeV)

Input card EMFCUT

For electron, positron, and photon, sets:
* Energy thresholds for production in the selected materials

» Transport cut-offs in the selected regions.
* Use STRONGLY recommended

Input card DELTARAY
 Activates delta ray production by muons and charged hadrons

» Sets energy threshold for their production
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Low energy neutrons (E < 20.0 MeV)

FLUKA transports neutrons with energies lower than 20 MeV by means of
a multi-group algorithm, based on 260 groups (See Neutrons lecture)

Input card LOW-NEUT
= Activates low-energy neutron transport
(by default off only in EM-CASCA)
e Reguests point-wise cross sections
(only available for a few elements, see manual)

Input card LOW-MAT

e Sets the correspondence between FLUKA materials and
low-energy neutron cross-sections

= By default, the link is between the FLUKA material and
the first material of the same name present in the library.
Therefore, the option is not needed in many cases
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Heavy lons: beams and transport

A
€1/

Input card HI-PROPE

* When BEAM’s SDUM is ISOTOPE...

...specifies the isotope of a radioactive source
...requires a RADDECAY card

 When BEAM’'s SDUM is HEAVY ION...
...specifies the properties of an ion beam:
in the BEAM card, the beam energy is given in GeV/nmu
(nuclear mass unit, i.e. 1/12 of the ?C nucleus mass)
H, °H, 3He, and “He beams have dedicated SDUM in the BEAM card
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Heavy lons: beams and transport

Input card IONTRANS

* Is not required when using an heavy ion beam HEAVY ION
 Activates the ions transport
 Allows to limit it to a subset of light ions (A < 5)
» Switches between approximate and full transport

...(including nuclear interactions)
* Nucleus-nucleus interactions above 125 MeV/n

...can be performed only if the event generators

DPMJET and RQMD are linked to the FLUKA executable

* Below 125 MeV/n...

...the BME event generator is already linked in the standard executable
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Materials special cards

Input card MAT-PROP

Allows to provide extra information about materials

(e.g.: gas pressure, effective density, average ionization potential)

Input card CORRFACT

Allows to change material density for dE/dx and nuclear processes
on a region-by-region basis
(used in connection with voxel geometries derived from a CT scan)
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Induced radioactivity

Input card RADDECAY

* Activates the simulation of the decay of generated radioactive nuclides
« Allows to set biasing for radioactive decay products

Input card 1RRPROFI

 Defines an irradiation profile (i.e. irradiation time and intensity)

Input card DCYTIMES

 Defines the decay (cooling) time

Input card DCYSCORE

 Associates scoring detectors (radio-nuclides, fluence, dose) with
different cooling times

‘ ‘ ‘ LN gh 1d

~200d = 7d
Index: 1 2 3 4 .etc.
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