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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 /usr/local/bin/£fm

(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

JAA

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!
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Structure of the input file

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
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FLUKA input file commands

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

Example of a FLUKA command (text editor style)

LR R I SAPIP - SUIE SPU: DA U DU PR SUURPE UU - SUPIP P B S
BEAM 1.E+04 0.0 0.0 0.0 0.0 0.0PROTON
*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]

JAA

JFixed format:

LR R R T~ B ETTTTRC DU, R - S TR DU R DA S A
BEAM 1.E+04 0.0D+00 0.0 0.0 0.0 0. 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

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+Y5) 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]
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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

LI O N T~ B R B T DA, . B T DA ey IR ST

BEAM , 1.234567890E+04 , 0.0 , 0.0 , 0.0 , 0.0 , 0.0 , PROTON
*

*keyword momentum mom.spread diverg. X-width Y-width weight 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 nhumbers

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 humbers)

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

* Black body
SFH blkbody

* Vold 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

* Target

TARGET1 5 +targetl

TARGET2 5 +target2

TARGET3 5 +target3

END

GEOEND

L R e R IR 3
MATERIAL 24.0

MATERIAL 0.0

LA e N L T T I
COMPOUND 1.0 HNITROGEN

*

LA e I T T T I
ASSIGHMA BLCEHOLE BELEBODY
ASSIGHMA VACUUM VoID
AS5IGNMA AMMONIA TARGET3

*

L N L L T T
ASSIGHMA CHROMIUM TARGET1

3.5 -0.082425
am position

0.0 0.0

s2assatanaadaaas

2i. L 3l

+ W4
=1.7
SRR
-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 R T

RANDOMIZ
*

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

START
STOP

1.0 534217137.

1000.

-ta

2ieeatan 30

s2assatenaadaas

=

=

=
5o
[ = e

+...:5.
0.0
+....5.
0.0
0
0
0

rget2 -targetsi

+....4.
7.18
0.73E-3
+ L4
3.0
+ L4
T
TARGET2
+ L4

TR T

+ 9.
stesceDanan
HYDROGEN
+ 5.
+ -
1.0
+ 5.

TR ITEY

.7

.7

7

FRECISIO

PROTON

COMENAME

CHROMIUM
AMMONIA

AMMONIA




A basic input
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%

k9 =~ | & Flair

51 f Cut

Paste SACORY | gyope o (& Refresh

=om
-H A General

L9 Title

—@ Defaults

2l Randomize

- Stop

EH-yPrimary

3§ Beam

|- Beampos

L# Start

EH-N Geometry

¥ Geobegin

H_]Bodies

|- Region

Lot Geoend

EE A Media

H Material

& Compound

g Assignmat

] input  J3 Run  [_]Plot @ Output rJ Geometry /4 Compile | = caleulator w 4@
& show~ 2 Move Up d;,:' # Preprocessor W 3 Delete *all* |w| & | Goviewer
) comment~ @ Material w " )| g¥Editor

% Move Down | g4, (&) Change ¥ £ Clone [ & | & Print
-
TTITLE “ Wy basic inputexample - - A
@DEFAULTS PRECISIO v
$#BEAM Bzam: Momentum ¥ P 3.5 Fart: PROTON v
APt Gauss W ApIFWHI: 0.082425 Ab: Gauss ¥ Abi7
Shepe (4 Rectangular v A3 0.0 Shepe (V) Rectangular v 4y 0.0
WBEAMPOS 0.0 0.0 701
coE 0.0 coEY 0.0 Tvpe: POSITIVE w
[, GEOBEGIN Lo w Acc: Cpl: w
Ip: & Cul: Fni: SOMBMAME
Tille:
i@ SPH blkbody 0.0 ¥ 0.0 0.0
R:100000.0
@ SPH void 0.0 0.0 =00
R 10000.0
&TRCC target! 0.0 =00
0.0 Mz 10.0
Ri5.0
QHCC targetz o0 0.0 = 20.0
Hip.Q .0 Hz:10.0
R:5.0
QHCC targetd o0 .0 40,0
Hip.Q .0 Hz:10.0
Ri5.0
¥ END
@ REGION ELKBCDY Neigh: 5 Volume:
=Pr hlkbody -void
.HEG'QN VOoID Heigh: 5 Volume:
SR tvoid -targett -target2 -target3
s REGION TARGET1 Heigh: 5 Valume:
SR Hargett
e REGION TARGET2 Neigh: 5 Volume:
SR dtarget2
@ REGION TARGET3 Neigh: 5 Volume:
R Hargetd
% END
' GEOEND v
@ MATERIAL Hame: GHROMIUM # P78
Zi24 Am: A dEids:
@ MATERIAL Hame: ARMONIA “ P 0.73E-3
Fa Am: A dEids:
B COMPOUND Hame: AMMONIA w Wi Atom w Eements: 1,3 ¥
1.0 M NITROGEN v 230 M2 HYDROGEN v
13 [AE.
@ ASSIGNMA Wzl BLCKHOLE Rea: BLKBODY w o Reg: w
MatiDecay): Step: Fiekl: 5
@ ASSIGNMA Wal: VACUUM v Rea: VOID v o Reg: w
Mal (Decay): Slep: Fied: ¢
e ASSIGNMA Mal: COPPER ¥ Fec TARGET1 ¥ o Reg: w
MaliDecay): Slep: Field: &
@ ASSIGNMA W=l COPPER w Rea: TARGET2 v o Reg: w
MatiDecay): & Slep: Field: &
e ASSIGNMA sl COPPER ¥ Rec: TARGETS ¥ fo Rea: ¥
Mal (Decay): Slep: Fied: ¢
(& RANDOMIZ Uil g1 w Seed: 54217137
START Mo.: 1000, Come: v
Time: Repor: default v
@STOP A
HEEERLT R Y SRS FU- N PR SR ... N L TS S e A
ETART ioo0. v ﬁ

Inp: MyBasiclnputExample.inp

|card:28 Total:29




JAA

A basic input card by card

12




Physics settings

TITLE

My Basic Input example
* Set the defaults for precision simulations

DEFAULTS

L e B IR R R IR AN N L T e
BEAM 3.5 -0.082425 =-1.7 .0
* Define the beam position
LA P - I L I A L TN TSI
BEAMPOS 0.0 0.0 -0.1 .0
*
GEOBEGIN
L] 0
* Black body
S5PH blkbody ¢.0 0.0 0.0 100000.0
* Void sphere
5PH wvoid ¢.0 0.0 0.0 10000.0
* Cylindrical target
RCC targetl ¢.0 0.0 0.0 0.0 0.0 10.0 5.0
RCC target2 ¢.0 0.0 20.0 0.0 0.0 10.0 5.0
RCC target3 ¢.0 0.0 40.0 0.0 0.0 10.0 5.0
END
+ Black hole
BLEBODY 5 +blkbody -void
* Void around
VOID 53 +void -targetl -target2 -targeti
* Target
TARGETI1 5 +targetl
TRRGET2 5 +target2
TARGET3 5 +target3
END
GEOEND
LA R TR TT TYTY S I FIApE SRRy PRI S N
MATERIAL 24.0 7.18
MATERIAL 0.0 0.73E-3
L B R R IR R R TR T DI ey e S
COMFOUND 1.0 NITROGEN 3.0 HYDROGEN
*
LA P - I L I A L TN TSI
ASSIGNMA BLCEHOLE BLEBODY
ASSIGNMA VACUUM VOID
ASSIGNMA AMMONIA TARGET3
*
LA P - I L I A L TN TSI
ASSIGNMA CHROMIUM TARGETI1 TRARGET2 .0
* Set the random number seed
LA R TR TT TYTY S I FIApE SRRy PRI S N
RANDOMIZ 1.0 54217137.

*

A basic input: step 1.

PRECISIO

My Basic Input example

N

+....6. +
0.0

to.. .6, +
0.0

+ -6. +

+ .6. +

+ -6. +

+ -6. +

+ -6. +

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

F oeatiieelans
START
STOP

ateas

eiceataan
1000.

N PR

+...

A,

+...

+Dauaa

tovaabosaatanns

.7

.7

.7

PROTON

COMENAME

CHROMIUM
AMMONIA

AMMONIA

DEFAULTS PRECISIO »
Ty _— --|uu|JN-F--‘
Lo Gauss ¥ Lp|FWHMI:0.082425 Lo Gauss ¥ Ap:17
Shape(X): Rectangular v 20,0 Shape(Y): Rectangular v Ly:0.0
WJBEAMPOS ¥:0.0 z-01
‘0.0 Tyoe: POSITIVE ¥
[ GEOBEGIN : Opt: v
i Fmi: COMBMAME ¥
Title:
@sPH blkbody #0.0 ¥:0.0 0.0
A:100000.0
@sPH void 0.0 v:0.0 =00
A:10000.0
&IRce targett 0.0 0.0 z0.0
He0.0 H0.0 Fz:10.0
R:5.0
&IRce target2 #0.0 ¥:0.0 200
H0.0 H 0.0 Fz:10.0
R:5.0
&IRce targetd #0.0 ¥:0.0 400
Hep.0 Hr0.0 Fz:10.0
R:5.0
% END
@REGION EBLKECDY Neigh: § Volume
=07 +blkbody -void
#@REGION VOID Neigh: 5 Vaolume
X0 +void -target! -target2 -target3
@BREGION TARGET! Neigh: 5 Vaolume
=xor +argett
@BREGION TARGET2 Neigh: 5 Vaolume
exor +arget2
@BREGION TARGET3 Neigh: 5 Vaolume
exor +argetd
% END
19/ GEOEND v
@ MATERIAL Name: CHROMIUM # p:7.18
Z240 Am: A dEidx: ¥
@ MATERIAL Name: AMMONIA # 0:0.73E-3
Z00 Am: A dEidx: ¥
& COMPOUND Name: AMMONIA v Mic: Atom v s
f1:1.0 MUNITROGEN v 2:3.0 M2 HYDROGEN v
13: M3 ¥
& ASSIGNMA Mat: BLCKHOLE v Req: BLKBODY v to Reg: v
Mat|De: v Step: Field: v
e ASSIGNMA Mal: VACUUM v Reg:VOID v to Reg: w
Mat(De: v Step: Field: w
e ASSIGNMA Mat: AMMONIA ¥ Reg: TARGETS v to Reg: w
Mat|De: v Step: Field: v
& ASSIGNMA Mal: CHROMIUM ¥ Req: TARGET1 w 1o Rea: TARGET2 w
v Step:1.0 Field: v
EJRANDOMIZ unigt w Seed: 54217137,
# START o2 1000. Core: ¥
Time: Report: default v
GRSTOP
L N T 3 ot 4 + .5, + LG, + 7
TITLE

My Basic Input example




Physics settings: DEFAULTS

JAA

%

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

TITLL
Set the defaults for precision simulations ‘

¢ »DEFAULTS PRECISIO v
Define the beam characteristics CALORIME i
F bl 2ot ... 3. |JEM-CASCA A T« B T T I
DEFARULTS EET'TRAN PRECISIC
HADROTHE
ICARUS

Exe: |Dir: /nomNEUTRONS den Card:2 Total:20
_

=

E E = % SHIELDIN i Q

el
f

TITLE

H et the defaults for precision simulations
DEFAULTS

-:--- basic.inp Toep (3,0) {Fluka)
Beginning of buffer

PRECISIO

14




Physics settings: DEFAULTS

JAA

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

¢ CALORIME
¢ EM-CASCA
¢ EET/TRAN
® HADROTHE
® ICARUS

® NEW-DEFA
® PRECISIO

: 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), production/transport thresholds should always be set by the EMFCUT!
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 (IONFLUCT)

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 (PAIRBREM)
Pair threshold =2 m, , bremsstrahlung threshold = 300keV

Muon photonuclear interactions on (MUPHOTON)

T T T T e T e R T +

DEFAULTS PRECISIO

16



| A basic input: step 2: Beam

— TITLE

My Basic Input example
* Set the defaults for precision simulations

DEFAULTS

* Define the beam characteristics

PRECISIO

. L o " " " . L = " -

BEAM 3.5 -0.082425 =-1.7 0.0 PROTON

* Define the beam position

* atissadlecaatiacaZiaiaatacaaadaaaat L4 +....5 ataaaaTa

BEAMPOS 0.0 0.0 -0.1 0.0 J

GEOBEGIN COMEBNAME
L] 0

* Black body

S5PH blkbody ¢.0 0.0 0.0 100000.0

* Void sphere

SPH wvoid ¢.0 0.0 0.0 10000.0

* Cylindrical target

RCC targetl ¢.0 0.0 0.0 0.0 0.0 10.0 5.0

RCC target2 ¢.0 0.0 20.0 0.0 0.0 10.0 5.0

RCC target3 ¢.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

TARGETI1 5 +targetl

TRRGET2 5 +target2

TARGET3 5 +target3

END

GEOEND

LA R N I 3 o4, + 5 FaaaaTas

MATERIAL 24.0 7.18 CHROMIUM

MATERIAL 0.0 0.73E-3 AMMONIA

L I LR L IR AR R L T T N PR e T

COMFOUND 1.0 NITROGEN 3.0 HYDROGEN AMMONIA

*

* atissadlecaatiacaZiaiaatacaaadaaaat L4 + 5 ataaaaTa

ASSIGNMA BLCEHOLE BLEBODY

ASSIGNMA VACUUM VOID

ASSIGNMA AMMONIA TARGET3

*

LT R TS P - J e T e L TR I Y el T F

ASSIGNMA CHROMIUM TARGETI1 TRARGET2 1.0

* Set the random number seed

LIRS P I - I T T L4 + 5 el T

RANDOMIZ 1.0 54217137.

*

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

LA U IR - S CTETE IR T T Y'Y s, SO PRnpas ol T

START 1000.

STOP

My Basic Input example

ERECIOI v

BEAM
Lol Gauss ¥

3BEAMPOS

Shape(X): Rectangular v

Beam: Momentum ¥

P35
Ad: Gauss ¥
Shape(Y): Flectangular v

Fat: PROTON v
M7
Ly:0.0

z-04
ype:

& GEOBEGIN

Inp: w

Opt:

My Basic Input example

F”ﬂGOI\.I'IE’.N,ﬂ\I\.I'IE!f
Title:
OSPH blkbody 0.0 v0.0 0.0
A:100000.0
@sPH void 0.0 v:0.0 20,0
A:10000.0
&FRCC target1 0.0 200
He: 0.0 Hz:10.0
R:5.0
&FRCC target2 £0.0 2200
He 0.0 Hz:10.0
R:5.0
&FRCC target3 0.0 2400
He 0.0 Hz:10.0
R:5.0
4 END
#REGION EBLKBODY Neigh: 5 Volume
=407 +hlkbody -void
#REGION VOID Meigh: 5 Volu
=407 +void -target! -target? -target3
@ REGION TARGET! Meigh: 5 Volu
=407 +targeti
#REGION TARGETZ Neigh: § Volu
=407 HHarget2
@ REGION TARGET3 Meigh: 5 Valume
sxnn +targetd
4 END
19! GEOEND v
@ MATERIAL Name: CHROMIUM # P78
2240 Am: A dE/dx: w
@ MATERIAL Name: AMMONIA # 0073E-3
Z0.0 Am: A dEidx: ¥
E COMPOUND ame: AMMONIA w M Atom Elements: 1,3 ¥
11:1.0 MIUNITROGEN v 2:3.0 M2'HYDROGEN v
13: M3
o ASSIGNMA ‘BLCKHOLE v Reg to Reg: ¥
Mat(Dx v St Field: w
o ASSIGNMA ACUUM » R to Reg: ¥
Mat(Dx v Stey Field: w
o ASSIGNMA MMONIA v R to Reg: ¥
Mat(Dx v Step: Field: w
& ASSIGNMA HROMIUM » Req: TARGET1 ¥ Reg: TARGET2 v
Mat(Dx v Step:1.0 Fe-:l. v
& RANDOMIZ Unitl w Seed 54217137,
# START No.:1000. Care: w
N Report: default v
sTOP
L R N T T T T R IR R + «5. + <. A B
TITLE




Beam definition: BEAM

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

N

Let's see an example

i|[Define the beam characteristicy
BEAM Beam: Momentum ¥ p:3.5 Par: PROTON ¥

Ap Gauss ¥ Ap(FWHM): 0.082425 A Gauss ¥ Ap17
Shape(X) Rectangular ¥ Ax: 0.0 shapelYl: Rectangular W Ly 0.0
Define the beam position

“JBEAMPOS X y: .
COSX: COSy: Type: POSITIVE ¥

F
| ,.-*.l

A 3.3 -0.082423 -1.7 0.0 0.0 PRCTOH

|Eard:3 Total:20

R N T TI T o . S A T T L: TIFIFIE PR |
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON

* Define the beam position

BEAMPOS

-:-—- basic.inp 22% (9.1) {FLUER) |
Urote /home/rversaci/basic.inp




Beam definition: BEAM

i|[Define the beam characteristicy

b=-BEAM Beam: Mgmentum ¥ P35 Pat: PROTON ¥ .
Ap Gauss ¥ Ap(FWHM) 0.08R425 A Gauss ¥ ai 17
Shape(X) Rectangular ¥ Ax: 0.0 pape(Y): Rectangular ¥ Ly 0.0
Define the beam position
*3BEAMPOS X ¥ z
COSK: COSY: Tyoe: POSITIVE ¥ F
— =

B T T S B T T T S I i R S K
3.3 —-0,0824235 -1.7 0.0 0.0

=

[Exe: Dir: fhnome/rversaci |Card:3 Total:20

I I T e . Y Y SR A P T ST i
Eﬁm 3.5 -0.082425 -1.7 0.0 0.0 FROTON

* Define the beam position

BEAMPOS

-:-—- basic.inp 22% (9.1) {FLUER)
Urote /home/rversaci/basic.inp

() B X & ae El Q

u
((5)




Beam definition: BEAM

Parl: PROTON ¥ J‘
A 17
Ay 0.0
Type: POSITIVE ¥ F
= |
P . B T L T T S L . - S S T
LO82425 -1.7 0.0 0.0 PROTOR
[
f -

[Exe: Dir: fhnome/rversaci |Card:3 Total:20

L1 8 B > go E Q

* t....1.... e T . R T I I S N .
Eﬁm y. 082425 -1.7 0.0 0.0 FROTON

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

N
D

Urote /home/rversaci/basic.inp




Beam definition: BEAM

p:3.5 Part: PROTON ¥ J‘
Ab Gaw v Ap:17
shape(Y): géctangular ¥ Ly 0.0
3y Type: POSITIVE ¥ F
= |
‘o I [ e T
. 0.0 PROTOR
=

Dir: fhomyffrversaci

=]
[l ]
| I E

T e I - N e N . S T -
Eﬁm 3.% -0.082425 -1.7 0.0

* Define the beam position

+
4}
-

|Eard:3 Total:20

BEAMPODS
-:--- basic.inp 225 (9,1 (FLUKA) o
Urote /home/rversaci/basic.inp z1




Beam definition: BEAM

JAA
N

Define the beam character§gticy
j-BEAM Beam: Momgntum ¥ - R DBCOTON ¥

i

ApGauss ¥ Ap(FWHNME Q0B 25
Shape(X) Rectangular ¥ 4x:0.0 =l
Define the beam position
*3BEAMPOS X ¥ z
COSH: COSY: Tyoe: POSITIVE ¥ F
|,.-*.l
+1+2+35+5+"+
3.5 -0.082%25 0.0 0.0 PROTO!
H |¢*||L
[Exe: Dir: fhnome/rversaci |Card:3 Total:20
| B X g0 El Q
*

I I T e T F +....0. .. ¥ B Ll LT
Eﬁm 3.5 -0.082425 0.0 0.0 FROTON

* Define the beam position
BEAMPOS

-:-—- basic.inp 22% (9.1) {FLUER)

N9
N9

Urote /home/rversaci/basic.inp




Beam definition: BEAM

JAA
U

Define the beam characteristicy

Beam: Momentum ¥ P35 Part: PROTON ¥ .
D L a i Ad Gauss ¥ A 17
|*1: Rectangular ¥ shapelYl: Rectangllar W Ly 0.0
Define the T mm=iasilion
*3BEAMPOS X ¥ z
COSK: COSY: Tyoe: POSITIVE ¥ F
|,.-*.l
R T T T e S e T I Y SRRy AT Y
3.5 -0.082425 -1.7 0 0.0 PROTO!
i =
[Exe: Dir: fhnome/rversaci |Card:3 Total:20

B I T T FE Y S R e T A
Eﬁm 3.5 -0.082425 -1.7 ® 0.0 FROTON

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

F '
[P B X ) 8% £ Q
F

Urote /home/rversaci/basic.inp

N9
(€5}
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Beam definition: BEAM

Define the beam characteristicy

-BEAM Beam: Momentuly ¥
Lol Gauss ¥ N FWHM):0.082425
Shape(X) Rectangular ¥ Ax: 0.0

Pat: PROTON ¥

Define the beam position
*3BEAMPOS K.

Type: POSITIVE ¥

LOSK LSy y
— <l
B T e T T T U S N S S [ oI Tovaatoinan
3.3 —-0.082425 -1.7 0.0 PROTOP
i =
[Exe: Dir: fhome/rv&gsaci |Card:3 Total:20
ER=-E-R. 8 ) 51 Q
e T T N T T . +....0. S S
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON
* Define the beam position
BEAMPODS
-:--- hasic.inp 22z (9,1) {FLUKA) A

Urote /home/rversaci/basic.inp




Beam definition: BEAM

JAA
U

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

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

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

e .. e T T I Y R

BEﬂH 3 o ﬂ 032425 -1.7 0.0 0.0

* Define the beam position
BEAMPOS
-:--—- basic.inp 22% (9,1) { FLUEKR)

Urote /home/rversaci/basic.inp
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Beam definition: BEAMPOS

JAA

. Defines beam position and direction

Define the ueam characteristics
$#BEAM Beam: Momentum ¥ 0:3.5 Fat: PROTON ¥ _|
4D Gauss ¥ Ap[FWHM): 0.082425 At Gauss ¥ At:i1.7
Shape(X): Rectangular ¥ Lx:0.0 Shape(Y): Rectangular W Ly 0.0
Define the beam positior
}]EEAhHWDS K 0.0 ¥vi0.0 -0
cosx 0.0 cosy: 0.0 Type: POSITIVE ¥ F
f=
P T T S A A o T T T A S
BEAMPOS 0.0 0.0 -0.1 0.0 0.0
|
[Exe: Dir: /homej/rversaci \Card:4 Total:20

= =,

| B ¥ = 3 o EI q
Sl e - e T e T T
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON
*
* Define the beam position

e T T e - T A
BEAMPDS 0.0 0.0 -0.1 0.0 0.0
*

-:——- basic.inp 205 (11,13 { FLUER)




JAA

W

Define the weam characterish
#EEAH

4D Gauss ¥
Shape(X): Rectangular ¥

Beam: Momentu
Lo (FWHN: 0082425
A 0.0

Beam definition: BEAMPOS

0:3.5 Pat: PROTON ¥ |
A Gauss ¥ Fiti e )
Shape(Y): Rectangular W Ly 0.0

Define the beam positior

‘QEEAHPDS LA, ) & 0.0 ]
cosx: 0.0 COSY 1N @ r

= |

e T G I, T . il ..+. .

BEAMPOS 0.0 0.0 —0.1 0.0 0.0
|

[Exe: Dir: /homej/rversaci \Card:4 Total:20
Ll B X = 3 do B NG

T N I T "I S ST Y SUDRE I L T b.. N\t 7..

BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTOMN

*

* Define the beam position

T R T B J....+ 4....+....5....

BEAMPOS 0.0 0.0 o 0.0
Fd

20% (11.1) { FLUKA)
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Beam definition: BEAMPOS

JAA

Define the weam charageristics —
$#BEAM Bear Momentum ¥ 0:3.5 Fat: PROTON ¥ _|
A Gauss ¥ tolFWHZLD 082425 06 Gauss ¥ 29117
Shape(X): Rectangulaf ¥ LNgD.0 Fhape(Y): Rectangular W Ay 0.0
Define the beam positic
“QEEAHF*DS ¥ 0.0 -0
cosy: 0.0 Type: POSITIVE ¥ y
f=
P . T T L9, R P B
BEAMPOS 0.0 -0.1 .0 0.0
|
[Exe: D /homej/rversaci \Card:4 Total:20
Lt B X V3 ge EI Q
R N T TN < U T SO SR S . T S TR Y
BEAM 3.5 40.082425 -1.7 0.0 0.0 PROTON
*
* Define the beaps1tion
T R . oD N e T T T T T I Y
BEAMPOS 0.0 -0.1 0.0 0.0
*
-:——- basic.inp 205 (11,13 { FLUER) 28




Beam definition: BEAMPOS

JAA

Define the ueam characteristics -
$%BEAM Beam: Momentugl ¥ 0:3.5 Part: PROTON ¥ _|
A0 Gauss ¥ A FWHM: 008242 i Gauss ¥ Ad:1.7
Shape(X): Rectangular ¥ Ax:0.0 ShapNy'): Rectangular w Ay 0.0
Define the beam positior
‘QEEAHPQS K 0.0 -0
cosx: 0.0 0 Sy Type: POSITIVE ¥ y
f=
P I o~ N A T A R [ PP +.
BEAMPOS 0.0 . 0.0 0.0
|
[Exe: Diff: /homej/rversaci \Card:4 Total:20
Lt B X ) ge EI Q
T e TS S Y AT . A T TR . T +....7..
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON
*
* Define the beam position
T Y T B D T T T N +....7..
BEAMPDS 0.0 -0.1 0.0 0.0
*
-:——- basic.inp 205 (11,13 { FLUER) 29




Beam definition: BEAMPOS

JAA

Define the ueam characteristics -
$BEAM Beam: Mo 0:3.5 Faf PROTON _|
A Gauss ¥ Ap(PWHM: Q.0 A Gauss ¥ 7
Shape(X): Rectangular ¥ Lx:0.0 Shape(Y): Rectangular W I\y0.0
Define the beam positior
“QEEAHF*DS K 0.0 ¥ 0.0
cosx: 0.0 cosy: 0.0 Type e EITIVE ¥ i
f=
P S A R T T T T R Y = T R B
BEAMPOS 0.0 0.0 0.0 0.0
|
[Exe: Dir: /home/ryersaci \Card:4 Total:20
Lt B X V3 ge EI Q
R N e TS A T A | A T T ST Y
BEAM 3.5 -0.082425 -1. 0.0 0.0 PROTON
*
* Define the beam position
T T I A R TR A T T Y
BEAMPOS 0.0 0.0 0.0 0.0
*
-:——- basic.inp 205 (11,13 { FLUER) 30




Beam definition: BEAMPOS

A

J IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Define the weam characteristics .

$#BEAM Beqn:Momentum ¥ 03 Fat: PROTON ¥ _|
4p:Gauss ¥ Ap(FWHE: 0.082425 L Gluss ¥ Ap:1.7
Shape(X): Rectangular ¥ 0.0 Shape(Y): Hlectangular W Ly 0.0

Define the beam positior

)BEAMPOS o V0. 2-0.1
m sy Off Type: POSITIVE ¥ ;

e T T [ Y T A e e
BEAMPOS 0.0 0.0 —0.1 .0
|
[Exe: Dir: /homej/rversaci \Card:4 Total:20
= B X VI go 5 Q
T e TS e T S SAU A I R M T
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTOMN
*

* Define the beam position

i [ T O e T B N e I SN T T A
BEAMPDS 0.0 0.0 -0.1 0.0
*

-:—-- basic.inp 205 (11,1) { FLUEA) 31




Beam definition: BEAMPOS

JAA

Define the ueam characteristics -
$BEAM Beam: Mo Part: PROTON ' _|
A Gauss ¥ ApFWHM: 0.0823 Futi s B
Shape(X): Rectangular ¥ Lx:0.0 Ly 0.0
Define the beam positior
HiEEAhHWDS K 0.0 -0
cosx: 0.0 Type: POSITIVE ¥ i
f=
P T S . S A S
BEAMPOS 0.0 0.0 -0.1
|
[Exe: Dir: /homej/rversaci Total:20
|t B 3 aa EI @
T e T . T S S A - T S Y R
BEAM 3.5 -0.082425 -1.7 0.0 0. PROTON
*

* Define the beam position

o [ T R T R B T T R Y
BEAMPDS 0.0 0.0 -0.1 0.0
*

-:—--- basic.inp o0 (11,1) { FLUKA) 32




JAA

Beam definition: BEAMPOS

. Defines beam position and direction

= [SDUM] blank, therefore beam towards positive Z
= [WHAT(1)] X coordinate of the beam spot center
= [WHAT(2)] Y coordinate of the beam spot center
= [WHAT(3)] Z coordinate of the beam spot center
= [WHAT(4)] Direction cosine with respect to the X axis

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

Define the ueam characteristics A
$#BEAM Beam Momentum ¥ p:3.5 Pari: PROTON ¥ _|
Lot Gauss ¥ Lo (FWHM: 0082425 Ad Gauss ¥ It B
Shape(X) Rectangular ¥ A% 0.0 Shape(Y): Rectangular ¥ Ly 0.0
Define the beam position|
¥:0.0 ¥: 0.0 -04
cosx: 0.0 cosy: 0.0 Type: POSITIVE ¥ r
[ -]
B T T T I S I B T - T B R T T T S
0.0 0.0 -0.1 Q.o Q.o
= |
Dir: fhome/rversaci |Card:4 Total:20
L =]
T B B X - o B Q
E T L I e . N ST T e A RN SR Y S
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTOM
*
* Define the beam position
I . J e R T - FUE A R SR S
BEAMPOS 0.0 0.0 -0.1 0.0 0.0
*
-:——— basic.inp 20% (11.1) {FLUER)
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| A basic input: step 3: Geometry

— TITLE [TTITLE My Basic Input example -
My Basic Input example <7 DEFAULTS PRECISIO v
* Set the defaults for precision simulations $#BEAM Beam: Momentum v p:3.5 Part: PROTON ¥
DEFAULTS PRECISIO Lp:Gauss ¥ Ap(FWHME 0.082425 L Gauss ¥ Api17

Ay

* Define the beam characteristics

L e I R - LR T LT ETY TR I P R R S

0.0

z-041

BEAM 3.5 -0.082425 1.7 0.0 0.0 PROTON w00 [ee POSITIVE v
L ) T o ) ; | GEOBEGIN Log: ¥ Ont: ¥
* Define the beam position Inp: ¥ Out: v Frt: COMBMAME ¥
ilisssdansalisaadessalsaanidisaalasssPeanslasasdantslassaldasss Title:
’33‘&1‘11305 0.0 0.0 -0.1 0.0 0.0 @ sPH blkbody £0.0 0.0 200
® F:100000.0
GEOBEGIN COMBNAME Jig}SPH void ©0.0 0.0 Z0.0
0 0 F:10000.0
+ Black body SFRCC targett 0.0 V0.0 Z0.0
SPH blkbody 0.0 0.0 0.0 100000.0 "p"fg-g 00 F2100
* Void spt -
op__c’ _:mere 5.0 0.0 0.0 10000.0 GRCC target2 %0.0 2200
sFH Vol . . . . "":0.0 '_3:10.0
* Cylindrical target R:5.0
RCC targetl 0.0 0.0 0.0 0.0 0.0 10.0 5.0 STRec target3 £0.0 0.0 2400
RCC target2 0.0 0.0 20.0 0.0 0.0 10.0 5.0 H20.0 H 0.0 H210.0
RCC target3 0.0 0.0 40.0 0.0 0.0 10.0 5.0 R:5.0
END % END
+ Black hole @REGION BLKBODY Meigh: 5 Vaolume:
BLEKBODY 5 +blkbody -void £10r: +blkbody -void .
* Void around e REGION \.'O|D deigh: § Volume:
expr. -1 -1 ]
voID 5 +void -targetl -target2 -target3 +void -farget! -target2 -target3 . -
. @ REGION TARGET! Neigh: 5 Volume:
Target -
TARGET1 5 +targetl o varget!
9 @REGION TARGET2 Neigh: 5 Volume:
TARGET2 5 +target2 eior starget2
TARGET3 5 +targeti @ REGION TARGET3 Neigh: 5 Volume:
END eXor +argetd
GEOEND
N | L DS D Ny S D P Y SO B v
MATERIAL 24.0 7.18 CHROMIUM |{@MA L vame: CHROMIUM # L]
MATERIAL 0.0 0.73E-3 AMMONTA 2240 Am: A AEdx v
T O B B TS P N S B @ MATERIAL ‘”’H””ON'“
COMPOUND i
. g
12:HYDROGEN ¥
- .-....] Geometry definition: please, wait for the Geometry lecture
ASSIGNMA DY v to Reg:
ASSIGNMA b t t th t t Fiekl: w
ASSIGNMA u no Ice e S ruc u re to Reg:
* Field: w
LAPE S PAPE VAN ST S TR ZRTTY T DO FENPIE S SIS S @ ASSIGNMA Mat: AMMONIA ¥ Reo: TARGET3 ¥ to Rea: ¥
ASSIGNMA CHROMIUM  TARGET1  TARGET2 1.0 Mat(Decay}: Step: Fed: v
& ASSIGNMA Mat: CHROMIUM ¥ Reo: TARGET! ¥ 1o Rea: TARGET2 ¥
* Set the random number seed MatiDecay): ¥ 0813 1.0 Fied: ¥
LS B B . S Y UL . D P S VR B EJ RANDOMIZ \L“m' - 54217137,
RANDOMIZ 1.0 54217137. ¥ START 1000, :J' M
! e Report: default
STOP
* Set the number of primary histcories to be simulated in the run
i + + + + + s + + = T T T e . B T T T - TR N O ey e T
c'_‘_‘1 B T T Y S S et 34
START 1000. My Basic Input example
STOP B




| A basic input: step 4: Materials

— TITLE
My Basic Input example
* Set the defaults for precision simulations

DEFAULTS PRECISIO
* Define the beam characteristics
L I R IR AT EET: DI Y I . B N I L R
BEAM 3.5 -0.082425 =-1.7 0.0 0.0 PROTON
* Define the beam position
LT R T TR P - e . P L Rl IR ST TR PR PR Iy
BEAMPOS 0.0 0.0 -0.1 0.0 0.0
*
GEOBEGIN COMEBNAME
L] 0
* Black body
S5PH blkbody ¢.0 0.0 0.0 100000.0
* Void sphere
5PH wvoid ¢.0 0.0 0.0 10000.0
* Cylindrical target
RCC targetl ¢.0 0.0 0.0 0.0 0.0 10.0 5.0
RCC target2 ¢.0 0.0 20.0 0.0 0.0 10.0 5.0
RCC target3 ¢.0 0.0 40.0 0.0 0.0 10.0 5.0
END
+ Black hole
BLEBODY 5 +blkbody -void
* Void around
VOID 53 +void -targetl -target2 -targeti
* Target
TARGETI1 5 +targetl
TRRGET2 5 +target2
TARGET3 5 +target3
END
GEOEND
R R R O OO DO D
MATERIAL 24.0 7.18 CHROMIUM
MATERIAL 0.0 0.73E-3 AMMONIA
L I R IR AT EET: DI Y I . B N I L R
COMFOUND 1.0 NITROGEN 3.0 HYDROGEN AMMONIA
*
LT R T TR P - e . P L Rl IR ST TR PR PR Iy
ASSIGNMA BLCEHOLE BLEBODY
ASSIGNMA VACUUM VOID
ASSIGNMA AMMONIA TARGET3
*
LA P - I L A L T e I N L T T
\2§?IGNMA CHROMIUM TARGETI1 TRARGET2 1.0
* Set the random number seed
LA I R - B L L IR TS CU T T s P e e T D
RANDOMIZ 1.0 54217137.
*
* Set the number of primary histories to be simulated in the run
LA U IR - B E LT L IR IS MY JUPpS SR IS, SUNPY TR, Sy N
START 1000.

STOP

My Basic Input example

QDEFAULTS PRECISIO v
*BE}\M P35 Pat: PROTON ¥
Lp:Gauss ¥ Ad: Gauss ¥ 49:1.7
Shape(X): Rectangular v Shape(Y): Flectangular v Ly 0.0
’QBEAMPDS 0.1
Tyoe: POSITIVE ¥
% GEOBEGIN Opt: w
Frl: COMBNAME v
Title:
OSPH blkbody 0.0 v0.0 0.0
A:100000.0
@sPH void 0.0 v:0.0 20,0
A:10000.0
&FRCC target1 0.0 200
He: 0.0 Hz:10.0
R:5.0
&FRCC target2 0.0 2200
He 0.0 Hz:10.0
R:5.0
&FRCC target3 0.0 2400
He 0.0 Hz:10.0
R:5.0
4 END
#REGION EBLKBODY Neigh: 5 Volume
=407 +hlkbody -void
#REGION VOID Meigh: 5 Volu
=407 +void -target! -target? -target3
@ REGION TARGET! Meigh: 5 Volu
=407 +targeti
#REGION TARGETZ Neigh: § Volu
=407 HHarget2
@ REGION TARGET3 Neigh: 5 Valume
sxnn +targetd
4 END
14! GEOEND
] # L]
2:24.0 A dEidx: w \
@ MATERIAL CAMMONIA # 0073E-3
Z0.0 : A dEidx: ¥
E COMPOUND Mame: AMMONIA v M Atom ementzi {3 v
11:1.0 MIUNITROGEN v 2:3.0 M2'HYDROGEN v
3: M3: w
e ASSIGNMA : to Reg: w
Field:
GASSIGNMA to Reg: w
Field: w
GASSIGNMA to Reg: w
: Field: w
Req: TARGET1 ¥ Reg: TARGET2 v
Step: 1 Fe-:l: ¥ J

3 RANDOMIZ Seed 54217137,
# START Na.:1000. Care: w
e Report: default v
GISTOP
Lo N T T Y-S DU PR R S T T T + <. A B
TITLE 35

My Basic Input example




Materials

JAA

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)
ASSIGNMA 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: MATERIAL

JAA
U

Defines a new material or override a previous one

~ ~ TITLE ... GEOEND & cards hidden _ =
O ST VR SRL SO JUUIC SO SO O JUOUE. U - TR
i MATERIAL Name: CHROMIUM # P78
Z24 0 Aan; A dE/dx: w
i MATERIAL Name: AMMONIA # n073E-3
200 A A dEfdx: w
ST AT BRI OO - D o memeeds kil - ||I|r
=t
T . . e T iy [ S A |
MATERIAL z4.0 7.18 CHROMIUM J
£
.-l
[Exe: Dir: fhomefversaciffluka_dresden \Card:19 Displayed:2 Total:28
L e NN T T T T T T I e MmO
MATERIAT 24.0 7.18 CHROMIUM
MATERIAT 0.0 0.73E-3 P.I'!I'lGHIILD
-:——— basic.inp 52% (35,77) {Fluka) |
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Material definition: MATERIAL

JAA

Chemical elements names should correspond to an

_ entry in the LOW-ENERGY neutrons database

(see manual section 10.4 & neutrons lecture)

"W\cards hidden - A |
et 23 N S e —
i MATERIAL P78
Z24 0 dE/dx: w
i MATERIAL 0 073E-3
700 dEidx: w
Ll AT R ETS CTMN - D s ||I|r
o
e - S SN S S - ct A
MATERTIAL 24.0 7.18 J
Y|
=l
Exe: Dir: fhomefversaciffluka_dresden
LI e i T T I, e R . S T T T g
MATERIAT 24.0 7.18 CHEOMIUM
MATERIAT 0.0 0.73E-3 RMMENIRD
-:——— basic.inp 52% (35,77) {Fluka) |
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Material definition: MATERIAL

JAA

———— TITLE ... GEOEND .8 cards hidden - A |
AL T S
- CHROMIUM # P78
: A dE/dx: w
2. AMMONIA # pi0.73E-3
: A dEfdx: w
ST AT BRI OO - D o memeeds kil - ||I|r
=t
c e T A - e R S A |
MATERIAL 7.18 CHROMIUM J
£
<
onefversaciffluka_dresden Card:19 Displayed:2 Total:28

*oatiiiadlecas sdsesatiaaad st s Dl he s iBa s st G T

MATERIAL 7.18 CHEOMIUM
MATERIAL . 0.73E-3 EMMﬂNIAD
-:——— basic.inp 52% (35,77) {Fluka)
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Material definition: MATERIAL

JAA

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

——— TITLE ... GEQEND .8 cards hidden ~ | &
i MATERIAL Sy el # P78
21940 A dEdx:
i MATERIAL # pi0.73E-3
200 A dEfdx: w
ST AT BRI OO - D o memeeds kil - JIF
=t
o eeteceiliciatins X ceaFaee i, 5 R T T A
MATERIAL : 7.18 CHROMIUM J
£
<
Exe: ersaciffluka dresden Card:19 Displayed:2 Total:28
LI R . . se e s i D cnatocssaBoacatinea¥as
MATERIAT CHROMIUM
MATERIAT 0.73E-3 EMMENIED
-:i--— basic.inp 35,77) (Fluka) |

41




Material definition: MATERIAL

JAA

If p < 0.01 g/cm3: the material is
assumed to be a gas

———— TITLE ... GEQOEND . & ™gs hidde

SO U - S S . ¥ T SO 2
'HATEFI[A.L

T SN & T S
gme: CHROMIUM

2240
‘HHTEHML
200
T D rmrmwrds el - ||I|r
| ]
o S P S = + L0, T A A |
MLTERIAL CHEOMITM J
A
= |

Exe:

Card:19 Displayed:2 Total:28

*oatiiiadlecas
MATERIAL
MATERIAL
-:——— basic.inp

A T T A
CHROMIUM
mmcmmﬂ
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Material definition: MATERIAL

JAA

Available for backward compatibility:
leave it empty

D =8 cards hidden B A
i MATERIAL P78
Z:24.0 dEfdx: ¥
i MATERIAL pi0.73E-3
£00 dEidx: w
EACT BRI OO - D o memeeds kil - ||I|r
=t
e T T . R T I T A
MATERIAL z4.0 CHROMIUM J
£
<
Exe: Dir: fhome/fversaciffluka_dresden Card:19 Displayed:2 Total:28
L N T T LT T L I g s« s oo s aBuswatenaTas
MATERIAT 24.0 7.18 CHROMIUM
MATERIAT 0.0 0.73E-3 EMMENIED
-:——— basic.inp 52% (35,77) {Fluka) |
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Material definition: MATERIAL

normally empty

==

S SO (U = SO S U ST S SO = .
'HATEFI[A.L

2:24.0
i MATERIAL
£:00
£
=t
e T~ A |
MATERIAL z4.0 J
£
.-l
Exe: Dir: fhomefversaciffluka_dresden Card:19 Displayed:2 Total:28
L N N T T I T mr st ss T e
MATERIAT 24.0 7.18 CHROMIUM
MATERIAT 0.0 0.73E-3 P.I'!I'lﬂﬂIT-LD
-:——— basic.inp 52% (35,77) {Fluka) |
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Material definition: MATERIAL

JAA

[WHAT(6)]: mass number A normally empty

unless a specific isotope is desired

- rds hidden - A
i MATERIAL Name: P78
Z24 0 Aan; dE/dx: w
i MATERIAL Mame: AMMONI i 0.73E-3
200 Am: dEidx: w
Y|
o
e T T T S S cat e A |
MATERIAL 24.0 7.18 ROMITM J
Y|
=l
Exe: Dir: fhomefversaciffluka_dresden
L T T Ty s, (U [ (e S i3 sasatas s ¥ 5w
MATERIAT 24.0 7.18 HREOMIUM
MATERIAT 0.0 0.73E-3 GI‘JIRD
-:——— basic.inp 52% (35,77) {Fluka) |




Material definition: MATERIAL

JAA

L
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/cm3]

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

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

———— TITLE ... GEQEND 8 cards hidden A
S SRRy (PN SO~ SO SO OO, OO SO, SO O S . [ S
& MATERIAL Name: CHROMIUM 718
22240 Am; A dEfdx: w
i MATERIAL Name: AMMOMIA # nny3E-3
200 A A dEidx.
AR ACT] BRI TN - 0 anecdn hiddan J'Ir
=
L T T T L T B T MU i R S A |
MATERIAL 24.0 7.18 CHROMIUM J
£
=
Exe: Dir: fhome/versaciffluka_dresden Card:19 Displayed:2 Total:28
L NI T T TR e L LT
HATERIAL 24.0 7.18 CHROMIUM
MATERIAL 0.0 0.73E-3 AMMONIA(] 46

-:-—- basic.inp 52% (35,77) {Fluka) |




Material definition: COMPOUND

JAA
U

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

m.+.... 1.4+ 2 A+ BB B T =
& COMPOUND Mame: AMMONIA » M Atom w Elements: 1.3
f1:1.0 MINITROGEN f2:3.0 MZ2:HYDROGEN ¥
fa: M3 w

ASSIGHNMA ... STOP : 7 cards hidden

]

S T T T . B N TR R - E T U iy i

COMPOUND 1.0 MNITROGEN 3.0 HYDROGEN AMMONT

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

T eatessslessstosssBosssTisnssdasssTissaBdsssaTosnsuDassnsaTosssBassaTssnsdasas
EDHPDUND 1.0 HNITROGEN 3.0 HYDROGEN AMMONIA

&

-:-—- basiec.inp 64% (37,0) (Fluka)
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Material definition: COMPOUND

& COMPOUND Elements: 1.3 v
f1:1.0 M2 HYDROGEN v
fa:
ASSIGNMA .. STOP : 7 cards hidde _.-'"
. . SVt S SRt S, SRT SN . T 3
COMPOUND 1.0 MNITROGEN 3.0 HYDROGEN
Exe: Dir: fhomefversaciffluka_dresden Card:21 Displaydgd:1 Total:28
* stissalesssaTtossnBasssTosssBdasnaTossaBaosssToisssdanssTassaBassats
EDHPDUND 1.0 HNITROGEN 3.0 HYDROGEN
*
-:-—- basiec.inp 64% (37,0) (Fluka) o |




Material definition: COMPOUND

[WHAT(1)]: amount of the first component "o <"
in few slides

JAA
U

S -
e AMMONIA » M Atom v Elements: 1.3 v
MU NITROGEN » 12:3.0 M2 HYDROGEN v

M3:

ASSIGNMA ... STOP : 7 cards hidden -}
A R T T PP S . D S S T A
COMPOUND 3.0 HYDROGEN AMMONT
Exe: ir: ersaciffluka_dresden Card:21 Displayed:1 Total:28

LA P - . N N E L N L I LT

EDHPDUN? HITROGEN 3.0 HYDROGEN AMMONIA
*
-:-—- basiec.inp 64% (37,0) (Fluka)




Material definition: COMPOUND

JAA
U

—

ettt 204840 X to. . =
& COMPOUND Mk Atom Elements: 1,3 v
f1:1.0 12:3.0 M2:HYDROGEN ¥
T3
ASSIGNMA ... STOP : 7 cards hidden -}
L S R . S T T I - TP Uy R SPR —
CCMPOUHD 1. 3.0 HYDEROZEHN AMMOMT

Exe:

Card:21 Displayed:1 Total:28

L T A

e R R L I L LY
EDI‘]PDUND 3.0 HYDROGEN AMMONIA
*

-:-—- basiec.inp 64% (37,0) (Fluka) cn
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Material definition: COMPOUND

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

—t— 110

S ST RS - S SR U SO SO SR TS S & T ST U

—_— b

& COMPOUND Mame: AMMON 8 Elements: 1.3 v

f1:1.0 MUNITROGEN » M2 HYDROGEN v

fa: M3 w

ASS o

e . A K. S = P e A S 3
COMPOUND 1.0 MNITROGEN AMMONT
Exe: Dir: fhomefversaciffluka_dresde Card:21 Displayed:1 Total:28
T satessslessstosssBosssTosnaadessatas . siseTasw aBassaTossadas
EDHPDU[’-D 1.0 HNITROGEN HYDROGEM AMMONIA
*
-:-—- basiec.inp 64% (37,0) (Fluka)
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Material definition: COMPOUND

JAA
U

4+....1 ot 2+ 3+ d A+ BB LT -
& COMPOUND Name: AMMONIA » 15
1:1.0 M1 NITROGEN ¥
fa: M3 w
ASSIGMMA ... o
. A N . TR SR S P R S 3
COMPOUND 1.0 HWITROGEMN 3.0 AMMONT
Exe: Dir: fhomefversaciffluka_dresden Card:21 Displayed:1 Total:28
T catesssleissatosssBosasTisnssdassaTesss i o Taa
EDHPDUND 1.0 HNITROGEN 3 . AMMONIA
*

-:-—- basiec.inp 64% (37,0) (Fluka)

an
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Material definition: COMPOUND

JAA
U

—t— 0l o ONETLN L R L W el L F DR 1

Amount definition
in few slides

—_— b

4 [N S T SN SRR SRR . TS S T S
’ Mame: AMMONIA »
M1:NITROGEN

Elements 4.3 ¥
M2 HYDROGEN v

|

M3. »
ASSIGNMA ... STOP : 7 cands hidd
COMPOUND 1.0 HWITRZGEH 3.0 HYDEROGEN

....... S R
AMMON T

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

* stissalessatossnBossaTosssBdassaTossaBosssTssssdanssTs o Taa
EDHPDU[’-D 1.0 HNITROGEN 3.0 HYDROGEN AMMONIA
*

-:-—- basiec.inp 64% (37,0) (Fluka)
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Material definition: COMPOUND

JAA
U

4Tt 2o+ F g+ B AL BNLLT
& COMPOUND WOMN A w Elements: 1,3 v
f1:1.0 S M2:HYDROGEN v
T3
ASSIGNMA ... STOP 7 ca
PR R TR . B L. DTS ST = I NP .
COMPOUND 1.0 HNITROZEN 5.0 HYDROEEN MMOR T

Exe:

Dir: fhomefversaciffluka_dresden

* II+III

leseetenen2eeeatena 3t

M AP
EDI‘]PDUND 1.0 HNITROGEN 3.0 HYDROGEN ONIA
*
-:-—- basiec.inp 64% (37,0) (Fluka) o




Material definition: COMPOUND

JAA
U

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

More COMPOUND card can be used to define a compound

= [SDUM] compound name

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

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

<

How to define
the “amount™?

= [WHAT(5)] amount of the third component <4+
= [WHAT(6)] third component material |
Mottt 2+ 3 A+ BB+ T -
Bl COMPOUND Mamez: AMMONIA w Wi Atom w Elements: 1.3 v
j;i1.ﬂ ‘~':;ZNITFIDGEN T f2:3.0 M2:HYDROGEN »
- — ASSIGHNMA . STOP : 7 cards hidden _ﬁ
*IJ-J:ILISNI;RD:E;L3;HEERD:E; ................. '_LDNIH j
L-*i

|Dir: fhomefversaciffluka_dresden |{Iard:21 Displayed:1 Total:28

L N L T T T L e e L LY
EDHPDUE? 1.0 NITROGEN 3.0 HYDROGEN

CE e refe. 64% (37,0) (Fluka) |




Material definition: COMPOUND

p
N
density name
(9/cm?3)
MATERIAL 0.73E-3 AMMONIA
Lo R R T~ . B T DU . T e - N TPy I
COMPOUND 1.0 |[NITROGEN 3.0| |[HYDROGEN AMMONIA
content component material
content > 0 component material >0 =% ATOM content
content < 0 component material >0 —% MASS content
content < 0 component material <0 —3 VOLUME content

Names can be preceded by a minus sign!
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p
V% : : o
Assign a material to one (or more) region in the geometry
(for the region definition see the geometry lecture or the manual)
The assigned material could be
either a single element material or a compound
i VRl L=t Ly e TRl Ly
cteddorn 2l A+ A+ b+l LTS
Mal: CHROMIUM ¥ Reo: TARGET! v 0 Reo: TARGET2 v
Mat(Decay): v Step:1.0 Field:
T T S B S TSSO S
CHECMIUM TAREEET1 TARRGETZ 1.0
Exe: Dir: fhomefversaciffluka dresden Card:25 Displayed:4 Total:28

L e N T T LT T, T Uy I M

St E T
ASSIGNMA CHROMIUM TARGETI1 TARGETZ 1.
-:--- basic.inp 78% (44,50) {Fluka)

[ T




JAA
U

Material definition: ASSIGNMA

- WL L -td w T |-\.-_L"l
S SO (U S-S ST U SR SURNE SNE U SR & PO S
E}ASSIEHHA Mal: CHROMIUM w Heg: TAR 1w o Ren TARGET2
Mat(Decay): v SI1.0 Field:
S . L T S . I . i ot T e st o s
LSS TCENME CHECMTIUM THEEET1 TEECETZ 1.0 x
Exe: Dir: fhomefversaciffluka dresden Card:25 Disp :4 Total:28
—
LI R B T PIIE Ay’ S . | A - S
ASEIGHNMA CHROMIUM TARGETI

TARGETZ

5 - SO
1.0 ><
(Fluka)

basic.inp 78% (44,50)




Material definition: ASSIGNMA

JAA
U

i VRl L=t Ly e TRl Ly
et Al 2ot +.0.,
E}AESIEHHA Red: TARGET! w to Reg: TARGET2 »
Mat{DecaTr Step:1.0 Field:
P 1 R I T DL - R Y I i [P
bS5 TGEHNMA TARGET1 TARCGETZ 1.0
Exe: Dir: fhpmefversaciffluka_dresden Card:25 Displayed:4 Total:28
—
* L to...l.., T R T [ (A Y - DA Y B
ASSIGNMA TARGETI1 TARGET2 1.0
-:--- basic.inp 78% (44,50) (Fluka)
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Material definition: ASSIGNMA

JAA
U

= 1 L el Ly
S ST OO A SO JUC SO SRV SOee. R IO . T Y
e ASSIGNMA Mal: CHROMIUM v to Reg: TARGET2 »
Cay): Field: +
S T A s N S L S = T L < B S e T
LSSIGHMA CHROMIUM REETZ 1.0
Exe: Dir: fhomefversaciffjuka_dresden Card:25 Displayed:4 Total:28
CITPE U I e Y- || PP Y - SR Y
ASS5IGNMA CHROMIUM TARGETZ 1.0
-:--- basic.inp 14,50) {Fluka)
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Material definition: ASSIGNMA

JAA
U

i VRl L=t Ly e
U OO DU = S SRS OO ST SR E SORUES SR & T S
e ASSIGNMA Mat: CHRO Red: TARGET! w
Mat(Decay): v Step:1.0

S L T - T . R L3 + L. S
BRSSTCGHMA CHROMIUM  TARGETI1 .0

Exe: Dir: fhomefversaciffluka_dresden Card:25 Displayed:4 Total:28

—

L OPIPE N [ A S . SR T T T P
ASSIGNMA CHROMIUM TARGETI1 1.0

-:--- basic.inp 78% (44,50) Fluka)
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Material definition: ASSIGNMA
&
T VR Oowa Dy Tl Iy
e don 2+ A+ AL+ b+l B+ LTS
E}ASSIGHHA Mat: CHROMIUM » to Reg: TARGET2 »
Mat(Decay): v Field:
*...+....1....+....2....+....3....:TTTT;TT.. SR Y P e T v waten
ASSTGNMA CHROMIUM  TARGET1  TARGET2
Exe: Dir: fhomefversaciffluka dresden Card:25 Displayed:4 Total:28
L O T N TR T P P JO (PR AN + Taa¥

ASSIGNMA CHROMIUM TARGETI1 TARGETZ
-:--- basic.inp 78% (44,50) {Fluka)
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Material definition: ASSIGNMA

JAA
U

i VRl L=t Ly
cteddorn 2l A+ A+ b+l LTS
E}AESIGHHA Mat: CHROMIUM »
Mat(Decay): v
R T T T e . . . P T TR e
LSS TCGHMA CHECMIUM TAREEET1 TARRGETZ
Exe: Dir: fhomefversaciffluka dresden
—

 oaeteesnloceatenen@enaetenncdacnatacnadoaes

ASSIGNMA CHROMIUM TARGETI1 TARGETZ
-:--- basic.inp 78% (44,50) {Fluka)
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Material definition: ASSIGNMA

As of now, orlly BLCKHOLE and VACUUM supported

=

A de+n 2+ A+ A+ 0 WLE 4TS

@AESIGHHA i S OMIUM » Reg: TARGET1 v
L N T e T T R AT A . IR S . N
BSSTGHMA CHROMIUM  TARGET1  TARGETZ 1.0

Exe: Dir: fhomefversaciffluka dresden

B T T B e ETTTL e
ASSIGNMA CHROMIUM TARGETI1 TARGET?2 1.0

-:--- basic.inp 78% (44,50) {Fluka)
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| A basic input: step 5:
~»:Random Seed, START, and STOP .

DEFA
* DEIJ.TLB Tne peam cnaracterlistics ‘JBE_A“POS - x:()() = Z:_O‘]
L T S Y- T S S e 0.0 v
BEAM 3.5 -0.082425 -1.7 0.0 0.0 PROTON 4/ GEOBEGIN Tog: v ot v
* Define the beam position Inp: ¥ Fmi: COMBNAME ¥
L L B - P S S S Titke:
BERMPOS 0.0 0.0 -0.1 0.0 0.0 OSPH blkbody 0.0 V0.0 0.0
* F:100000.0
GEOBEGIN COMBNAME |i}SPH void ©0.0 V0.0 0.0
o o F:10000.0
* Black body &FRCC targett 0.0 V0.0 0.0
SPH blkbody 0.0 0.0 0.0 100000.0 "F"zg-g fr:0.0 F10.0
* Vold sphere &RCC target2 £0.0 2200
SPH void 0.0 0.0 0.0 10000.0 He 0.0 Mz 10.0
* Cylindrical target REQ
RCC targetl 0.0 0.0 0.0 0.0 0.0 10.0 5.0 &Rec targets £0.0 0.0 40,0
RCC target2 0.0 0.0 20.0 0.0 0.0 10.0 5.0 0.0 Hr 0.0 2100
RCC target3 0.0 0.0 40.0 0.0 0.0 10.0 5.0 R5.0
END 4 END
* Black hole @REGION BLKBODY Neigh: 5 Volume:
BLEKBODY 5 +blkbody -void £10r: +blkbody -void
+ Void around ®REGION  VOID Neigh: 5 Volume:
vOID 5 +void -targetl -target2 -target3 .RE{;;;"OT'?\;‘E‘:’EiT -target2 -target3 — S
* Target emﬂ+m@eﬁ
[PARGETL 3 *targetl @REGION TARGET2 Neigh:5 Volume:
TARGET2 5 +target2 Sior Harget2
TARGET3 5 +targeti #REGION TARGET3 Neigh: 5 Volume:
END sxnn +targetd
GEOEND 4 END
L L T B - T - S 1o/ GEOEND v
MATERIAL 24.0 7.18 CHROMIUM | MATERIAL Name: CHROMIUM #
MATERIAL .0 0.73E-3 AMMONIA 2240 Am: A
T DA SUNPE . NS S DAY S @ MATERIAL Name: AMMONIA ¥
COMPOUND 1.0 NITROGEN 3.0 HYDROGEN AMMONTA lcoupiouﬂn M”°;AMMONIA . ‘~"Ax;Atom . 13y
- _ 1.0 ‘NITROGEN ¥ 2:3.0 M2 HYDROGEN ¥
L L T S - bt 7 . M3
ASSIGNMA ~ BLCEHOLE  BLEBODY & ASSIGNMA Mat: BLCKHOLE ¥ Rea: BLKBODY ¥ toReg: ¥
ASSIGHNMA VACUUM VOID Mat(Decay): w Step: Field: w
ASSIGNMA AMMONIA TARGET3 GASSlGNMA Mat: VACUUM w» Feg:VOID » to Rea: w
* Mat(Decay): w Step: Field: w
L T B - T S & ASSIGNMA Mat: AMMONIA ¥ Rea: TARGET3 ¥ to Reg: ¥
ASSIGNMA CHROMIUM  TARGET1  TARGET2 1.0 Mat(Decay}: Step: Fed: v
& ASSIGNMA Mat: GCHROMIUM v Rea: TARGET! ¥ 1o Reg: TARGET2 ¥

* Set the random number seed meef:h; - TR =

EREEEEETEEE EEREEEEE R O OO OO F e —
RANDOMIZ 1.0 54217137. ¥ sTART _r\”oe.;moo_ F;oo;;d;faun v
*

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

FoentiieelenesteiecZiictennddiiiatiieitiaante i i Dan i tenaaBiccatoa T
START 1000.

My Basic Input example

=TOD




Random seed initialization: RANDOMIZ

- I T N L T i = —

Etthe random number seed

RANDOMIZ UniQi w seed: 54217137

FANDOMIZ 1.0 54217137,

[Exe: Dir: /fhomefversaci/fluka_dresden

H Set the random number seed

RANDOMIZ 1.0 54217137. x x x x x

-:-—-  basic.inp 91% (40,0) {Fluka)




Random seed initialization: RANDOMIZ

JAA

Do not touch! MUST be Unit 1

- C F R Rt DT WM B on e A MR | A PR - *
Set the random numb®r seed J
RANDOMIZ seed: 54217137 i
L e IR B AP S e . e T Y S . T S A K A |
RANDOMIZ J
|

=l

[Exe:

&

RANDOMIZ p4217137.
-:-—-  basic.inp 91% (40,0) {Fluka)
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Random seed initialization: RANDOMIZ

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

Set the random number seed
RANDOMIZ

H Set the random numbg
RAMDOMIE 1.8

-:-—-  basic.inp 40,0) {Fluka)
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Starting the simulation: START

JAA

i L

[

Set the number of prifgary histogeas -t mgted in the run
‘gsmm w Care:

= Report: default »

|E:u:e: |Dir: fhgme/versaci/fluka_dresden |{:ard:24 Displayed:3 Total:25

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

HrarT @

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




Stopping the program: STOP

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

JAA

T T O T e T < [ S
STOP x
|Exe: Dir: /homefversaciffluka_dresden |Card:25 Displayed:4 Total:25

et the number of primary histories to be simulated 1n the run

START 1000.

STOP e

-:-—- basic.inp Bot (43,0) (Fluka)




JAA

Beyond a basic input

71




Special sources: 3D distributions

JAA

“BEAMPOS 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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N

Special sources: SPECSOUR

€1/

FLUKA 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-IONF, GCR-SPEC, GCR-ALLF;
SPE-SPEC, SPE-2003, SPE-2005

beam 1 beam
Example: LHC proton-proton collision y 4 285 /.rad
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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FLUKA Preprocessor

JAA

« 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

an easy way
* The #include directive can ease the handling of large input files

. i . # Preprocessor
Conditional directives: oF ke Up to 10 nested levels of
#define VARIABLEL | Add~ of el conditional statements
#undef VARIABLE2  pagg ® 22 =0 (#if/ #else/#endif)
#elif VARIABLE2 > #ifdet
#else  Gauss < #ifndef
#endif -Rectar &) #include
# #undef
i #if. #endif

Include directive:
#include /home/geometries/target2.geom
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FLUKA Preprocessor example

JAA

#define DUMP_COPPER

*#define DUMP_CARBON #define can be

*

#if DUMP_COPPER — either commented out or undefined

* Select copper as material for the dump e_g_: #undef DUMP COPPER
LR R I - G B T DUPTE. DA JUPIIPE. DR -

ASSIGNMA COPPER BEAMDUMP
#elif DUMP_CARBON
* Select carbon as material for the dump

AsSTanMR  f ChREoEgPEAREE Depending on the active define
* Use default material for the dump
AsSTCNMA TR s (DUMP_COPPER Of DUMP_CARBON)
#endif .
different ASSIGNMA card are used
# DUMP_COPPER
#
3 DUMP_COPPER
Select copper as material for the dump
e ASSIGNMA Mal: COPPER w Reg: w o Rea: BEAMDUMP w
Mal(Decay): Step: Field:
Of DUMP_CARBOM w
Selectcarbon as material for the dump
g ASSIGNMA Mal: CARBCON w Feg: w» o Rea: BEAMDUMP w
MalDecay). Slep: Field:
@,
Llze default material for the dump
e ASSIGNMA Mal: |ROMN Reg: ¥ o Reo: BEAMDUMP w
Mai(Decay). Step: Field:
1@
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JAA

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)

e 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 increase 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
e Activates low-energy neutron transport
(by default off only in EM-CASCA)
e Requests point-wise cross sections
(only available for a few elements, see manual)

Input card LOW-MAT

» 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 ions: beams and transport

N

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 HEAVYION...

...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 2C nucleus mass)
’H, 3H, 3He, and “He beams have dedicated SDUM in the BEAM card
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Heavy ions: beams and transport

Input card IONTRANS

» Is not required when using an heavy ion beam HEAVYION
« 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

DPMIJET 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 IRRPROF'I

- 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

~200d —— 7d
Index: 1 2 3 4 . etc.
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