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Phgsics settlngs

(s> DEFAULTS PRECISIO v
#¥PHYSICS Type: EVAPORAT v dodel: New Evap with heavy frag »
7IONTRANS Transport: HEAVYION v
»»RADDECAY Decays: Semi-Analogue v Patch | v Replicas: 1
b int: ignore » b/ LFE: ignore » hpWilignore » s-e+Int:ignore v
e+ LFE: ignore = e-e+ WW:ignore » Low-n Bias: ignore Wi ignore »
0.0 prompt cut: 0.0 y -
GEMERAL & PRIMARY X
@@@START GENERATED, DO NOT MODIFY:GENERAL@@@ **+ -+ stismisstssssssstrsss
H:PHYSICS Type: COALESCE » Activate: On w
$#BEAM Beam: Energy v 0.2 Part: HEAVYION
Lp: Flat v Ap: 0 Ad: Flat v Ag: 0
: (%) Gauss v (FWHM): 0. 48 ) Gauss v (FWHM): .48
Y2 HI-PROPE 28 - 16 o
ﬁEEAMPDS 0 ¥: 0 z-30
cosx: () = 0 Type: POSITIVE »
4 EMFCUT Type: transport »
e-e+ Threshold: Kinetic v e-e+ Ekin: 1.0 L
Reo: BLACK » t @LASTREG » tep: 1
4 EMFCUT Type: PROD-CUT »
e-e+ Threshold: Kinetic v e-&+ Ekin- 1.0 L
Fudgem: 1 Mat: BLCKHOLE to Mat: @LASTMAT » Pl
O DELTARAY E thres: 1 # Log df
Print NOPRINT Mat: BLCKHOLE to Mat: @LASTMAT v Pl
E¥PAIRBREM Act: Inhibit both » et T Ti
Mat: BLCKHOLE to Mat: @LASTMAT »

@@@END GENERATED:GENERAL@@@ **++ ittt i s




Let’s start with the geometry

v} GEOBEGIN v v
15 v v , ——
foot.geo v WHAT(2): accuracy
FOOT experiment geometry parameter
***Black Body Default: -
@rprP -1000 1000
-1000 1000
-1000 1000
***Air -> no mag field
PrPP v -900 900
-900 900
-900 900
***Start Counter
&RcC 0 0 -29
0 0 0.025000
2.600000
@ REGION
blk -air
***Air -> no maq field
@ REGION
alr -stc -MagAir -(MagCvOu0 -Gap0) -(MagCvOul -Gapl) -box
i . -(BmnShiOu -BmnShiin)
A Common praCtlce' (BmnShiin -BmnMyl0 +BmnMyi3)
_ -trp2 -itrp23 -itrp44 -itrp65 -itrp4 -itrp25 -itrp46 -itrp67 -itrp8 -itrp29
BOdy names — Lowercase -itrpS0 -itrp71 -itrp10 -itrp31 -itrp52 -itrp73 -itrp0 -itrp21 -itrp42 -itrp63
_ i - -trpl2 -itrp33 -itrp54 -itrp75 -itrpl -itrp22 -itrp43 -itrp64 -itrp3 -itrp24
Reglon names Uppercase -itrp45 -itrp66 -itrp5 -itrp26 -itrp47 -itrp68 -itrp7 -itrp28 -itrp49 -itrp70

-itrp9 -itrp30 -itrp51 -itrp72 -itrp11 -itrp32 -itrp53 -itrp74 -itrp13 -itrp15
-itrp17 -itrpl9 -itrp34 -itrp36 -itrp38 -itrp40 -itrp55 -itrp57 -itrp59 -itrp61
-itrp76 -itrp78 -itrp80 -itrp82 -itrp14 -itrp16 -itrp18 -itrp20 -itrp35 -itrp37
-itrp39 -itrp41 -itrp56 -itrp58 -itrp60 -itrp62 -itrp77 -itrp79 -itrp81 -itrp83
-itrp6 -itrp27 -itrp48 -itrp69 -msds0 -msdsl -msds2
***Start Counter
@ REGION




Beam monitor (i)

***Beam Monitor
@rrP : -7.100000 7.100000
- -7.100000 7.100000
Al case -25.500000 -2.500000
@rerpP -5.600000 5.600000
-5.600000 5.600000
-25.500000 -2.500000
L. XYP ' -24.502500
L. XYP M Mylar -24.500000
Lxyp mnMyi: windows -3.500000
L. XYP BmnM -3.497500
@PrerP ‘ -5.599990 5.599990
-1.995490 Along x -0.404510
-21.645490 -20.654510
@PrPP BmnCl CQ"S -2.795490 -1.204510
-5.599990 Along y 5.599990
-20.345490 -19.354510
“*Beam Monitor
#REGION BMN_SHI Al Neigh: 5
expr: BmnShiOu -BmnShiln case
@ REGION BMN_MYLO Neigh: 5
expr: BmnShiln -BmnMyl0 +BmnMyll Mylar
@ REGION BMN_MYL1 ; Neigh: 5
2iprBmnshiln -BmnMyl2 +BmnMyl3 WIthWS
@ REGION BMN_C000 Neigh: 5
EXprBmnC00 -Bmns00
@ REGION BMN_C001 Cells Neigh: 5

exprBmnC01 -Bmns01

[...]
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Beam monitor (.z)

& RCC ‘ ( -5.600000 -2 -21.650000
11.200000 Along x 0 0
&RCC Field wires 02080040500000 5.600000 20.350000
Hx: 0 Along y 11.200000 0
0.004500

[...]

QRCC ! -5.600000 -1.200000 -21.150000
11.200000 Along x 0 0
Sense wires " 0.001500
&/ RCC B ] -2 Alon -5.600000 -19.850000
0 9Y 11.200000 0
F'0.001500
[,,,] @ REGION 5
| BmnShiin + BmnFOO | BmnShiln + BmnFO1 | BmnShiln + BmnF02 | BmnShiin + BmnF03

. . | BmnShiin + BmnF04 | BmnShiin + BmnFO05 | BmnShiln + BmnF06 | BmnShiin + BmnFO07
F|e|d wires | BmnShiln + BmnF08 | BmnShiln + BmnF09 | BmnShiln + BmnF010 | BmnShiln + BmnF011
| BmnShiln + BmnF012 | BmnShiln + BmnF013 | BmnShiln + BmnF014 | BmnShiln + BmnF015

17 De~rChils L DprCNY10 Dr~rChilms L D~ CN1N0

o -

D~ Chile D ~C - D

[...]

@ REGION 5
| BmnC00 + BmnS00 | BmnCO1 + BmnSO01 | BmnC02 + BmnS02 | BmnC03 + BmnS03
| BmnC04 + BmnS04 | BmnCO05 + BmnS05 | BmnC06 + BmnS06 | BmnCO7 + BmnS07
| BmnC08 + BmnS08 | BmnC09 + BmnS09 | BmnC010 + BmnS010 | BmnCO011 + BmnSO011
. | BmnC012 + BmnS012 | BmnC013 + BmnS013 | BmnC014 + BmnS014 | BmnC015 + BmnS015
Sense wires | BmnCO16 + BmnS016 | BmnC017 + BmnS017 | BmnC10 + BmnS10 | BMnC11 + BmnS11
| BmnC12 + BmnS12 | BmnCl3 + BmnS13 | BmnCl4 + BmnS14 | BmnCl15 + BmnS15
| BmnC16 + BmnS16 | BmnCl17 + BmnS17 | BmnC18 + BmnS18 | BmnC19 + BmnS19
| BmnCl110 + BmnS110 | BmnCl11 + BmnS111 | BmnCl12 + BmnS112 | BmnC113 + BmnS113
| BmnCl114 + BmnS114 | BmnC115 + BmnS115 | BmnC116 + BmnS116 | BmnC117 + BmnS117
@ REGION ‘ -
BmnShiin -BmnMyll +BmnMyi2
-BmnF00 -BmnFO01 -BmnF02 -BmnF03 -BmnF04 -BmnF05
Gas (No cells) -8BmnFo6 -BmnF07 -BmnF08 -BmnF09 -BmnF010 -BmnFO11
-BmnF012 -BmnF013 -BmnF014 -BmnF015 -BmnF016 -BmnF017
-BmnC00 -BmnC01 -BmnC02 -BmnF018 -BmnF019 -BmnF020

MmrEN2A4 Br~rnEN2S BmnENDA

o BrENDD BrnEND2 B

[...]




; al get 65 Vertex »
***Target
fPrrPP ' Taraoet -0.75 0.7¢
9 -0.75 0.7¢
0.1 0.1
***Vertex
™~ Ll -0.982520 1.2¢
-1.028400 0.9¢
0.647500 0.6¢
@PrrP 0.982520 1.2¢
Vertex -1.028400 0.9¢
.y 0.997500 1.0¢
= LUde sensitive -0.982520 1.2¢ VTXS3
-1.028400 0.9¢
areos 1.997500 2.0C
@rrPP -0.982520 1.2¢
-1.028400 0.9¢
2.347500 2.3¢
fJrPP ' -0.960480 0.9¢
-0.993600 0.9¢
0.647500 0.652500 L2
fPrrPP txs] Vertex -0.960480 0.960480
passive ***Target
: @ REGION ] ] 5
@rep 2 | areoas tat Target
s**Vertex
: @ REGION 5
GRPP vtxpO - vtxsO
@ REGION Vertex 5
vixpl - vtxsl L.
@ REGION sensitive 5
vixp2 - vtxs2
@ REGION areas 5
vixp3 - vixs3
@ REGION 5
vixs0
@ REGION XS] Vertex 5
vixsl :
@ REGION TXS: passive 5
vixs2
@ REGION TXS3 areas 5
vitxs3




***Magnets
Oncz[ :
agnets
Orec e Permanent
magnets +
rec magMoul | Al covers
&RCC
&RCC
B‘Gap for magnets
ZCC 5ap(
8 zcc **9 Magnet aperture
l‘a";'lsgnetic field alr.t??|?n Magnetic
area in air

***Magnets
@ REGION

@ REGION
@ REGION

@ REGION

***Magnetic field air region

@ REGION

MAG_PM Permanent magnet
MagPMOu0 -MagPMIn0

AG O\ -
MagCvOuO -(MagPMOUO -MagPMIn0) -Gap0 Al cover
MagPMOu1 -MagPMin1 Permanent magnet
MagCvOul -(MagPMOu1l -MagPMin1) -Gapl Al cover
5

MagAir -tgt -(BmnShiin -BmnMyl0 +BmnMyi3) -(MagCvOu0 -Gap0) -(MagCvOul -Gapl) -vtxpO -vtxpl -vtxp2 -vtxp3
-itrp2 -itrp23 -itrp44 -itrp65 -itrp4 -itrp25 -itrp46 -itrp67 -itrp8 -itrp29

-itrp50 -itrp71 -itrp10 -itrp31 -itrp52 -itrp73 -itrp0 -itrp21 -itrp42 -itrp63

-itrp12 -itrp33 -itrp54 -itrp75 -itrp1 -itrp22 -itrp43 -itrp64 -itrp3 -itrp24 .

-itrp45 -itrp66 -itrp5 -itrp26 -itrp47 -itrp68 -itrp7 -itrp28 -itrp49 -itrp70 Maghetlc

-itrp9 -itrp30 -itrp51 -itrp72 -itrp11 -itrp32 -itrp53 -itrp74 -itrp13 -itrp15 . .

-itrp17 -itrp19 -itrp34 -itrp36 -itrp38 -itrp40 -itrp55 -itrp57 -itrp59 -itrp61 areaoa N air

-itrp76 -itrp78 -itrp80 -itrp82 -itrp14 -itrp16 -itrp18 -itrp20 -itrp35 -itrp37

-itrp39 -itrp41 -itrp56 -itrp58 -itrp60 -itrp62 -itrp77 -itrp79 -itrp81 -itrp83

-itrp6 -itrp27 -itrp48 -itrp69 -msds0 -msdsl -msds2
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Inner [rac

f#RPP
f#RPP

fPRPP
§JRPP

#@:REGION
d@:REGION
d@:REGION

d@:REGION

d@REGION
= REGION

o= REGION

itrp 2

itrp2 3

[...]

TRPL5

ritrpls - itrs001

[...]

ritrs00o0

STt
'_'I_ll_l_

ritrs001

Sl 18
'-'I-'I-'—

ritrsD02

[...]

Rer

n:-9.587000
n:-4.119920
n:13.390500
n:-9.587000
n:-2.498960
n:14.608500

n:-3.547000
n:-3.391920
n:13.382000
n:-1.523000
n:-3.391920
n:13.382000

6.047000
-1.248920
13.391500
6.047000
0.372040
14.609500

-1.559800
-1.470960
13.387000
0.464200
-1.470960
13.387000

1,63

MAG_AIR

TR530

[ITRP45|

13.35 13.36 13.38 13.39 13.4 13.41 13.42
ITRS203 ITRS202 ETRS201 ITRSZ00
MAG_AIR
ITRSO0Z ITRSO0OZ ITRSOO1 ITRSOO0
5 4 3 2 1 9] =il -2 =5 -4



Microdtri Detector

“**Micro Strip Detector

#RPP msds0
§#RPP msds1
@rPP msds2

#=*Micro Strip Detectar

e REGION
misd s

W REGION
misds]

s REGION
misds?

P .Y P = e g

n:-4.500000
n:-4.500000
n:26.992500
n:-4.500000
n:-4.500000
n:28.992500
n:-4.500000
n:-4.500000
n:30.992500

4.500000
4.500000
27.007500
4.500000
4.500000
29.007500
4.500000
4.500000
31.007500

L

L

Ln

MAG_AIR
MSD0
1 0 -1 -2 -3 -4
MAG_AIR
AR
24 25 26 27 28 29 30 31 32 33 34



(.S intillator
==*Ajr Box for Scintillator and Calorimeter
fi#rRPP box n:-23 23
n:-23 23
n:98.55 125
=*5cintillator
f#rPP scn000 n:-22 -20
n:-22 22
n:99. 400000 99, 700000
firRPP scn001 n:-20 -18
n:-22 22
99 400000 99. 700000
==Air Box for §cintillator and Calorimeter 20 10 o 1o
E:REGION BOX Meigh: 5
prepox -scn000 -scn0l -scn002 -scnd03 -scn004 -scn005 -scn006 -scnd07 -scn008 -scnd09
5cn010 -scn01l -scn0l12 -scn0l13 -scn014 -scndl15 -scn016 -scnl17 -scn0l18 -scndl9
2cn020 -scn021 -scnl00 -scnl0l -scnl02 -scnl03 -scnl04d -scnl05 -scnl06 -scnl07 —
-scnl08 -scnl09 -scnll0 scnlll -scnll2 -scnll3 -scnll4d scnll5 -scnllé -scnll? —
-5scnll8 -scnll9 -scnlz20 -scnlz2l -cald -call -cal2 -cal3 -cald -cals TTHIIS
-cale -cal? -cald -cal® -calld -calll SCH1lg
-call2 -call3 -call4 -call5 -call6 —call7 el N
-calld -call% -cal20 -cal2l cal22 -cal23 SENIIE
-calzd -cal25 -cal2b -cal27 -cal28 -cal29 SCHILG
-cal30 -cal3l -cal32 cal33 cal34 cal3is SICRIFLS B
“lS‘:Ir‘ItI”at Dr e b= = PR b= SRR e T T e O o R . N a ] ~_—lAan —
@ REGION SCNOOO Neigh: 5 .
rscnQo0 SCNIOE
#:REGION SCNOO1 Meigh: 5 SR
T ECHDD]. - SCH10&
SCHIOS
[ ] SCHI0S
PSP SCH102
SCH101
SCHIOO
This box is required since scintillator and calorimeter are e = .

composed of many bosies that should be subtracted from the
body AIR. However, already many bodies are subtracted from AlR.
Too many body subtracted — FLUKA error!




alorimeter

“*=Calorimeter

gPRPP cald Xmin: -4 (a2
min: 22 max: -2
Zmin: 100 Imax: 124
gFRPP (min: -2 (max: 0 i
min: 22 max: -2
m:100 Fmax:124

gFRPP cal2 (i P
min: 22 max: -2 -0
_ Zmin: 100 Imax: 124

“**Calorimeter

#:REGION CALDOOD Meigh: 5
procald

= REGION CALOO1L Meigh: 5
procall

#:REGION CALDDZ Neioh: 5
procal2




Materials

** Samario-Cobalto permanent magnet
& MATERIAL
L:b2
@ MATERIAL
£:27
& MATERIAL

B COMPOUND
L2.0

e ASSIGNMA
- ASSIGNMA
- ASSIGNMA
o ASSIGNMA
e ASSIGNMA
e-ASSIGNMA
o ASSIGNMA
o ASSIGNMA
o ASSIGNMA

e ASSIGNMA

Definition of a new compound

SmCow
LSAMARIUM

=

Mylar »

v

Ar-CO2 »

©w

Ar-CO2 »

rw

Ar-CO2 =

L

ALLUMINUM

I©

TUNGSTEN +

S

Polyethy »

LB

SILICON =

L

ALLUMINUM »

Epoxy ¥

7.46
v
8.9
L
8.3
T
Atom ¥ 1.3+
2:17.0 COBALT «

Multiple assigment: regions must have been
declared subsequently

EMMN_MYLL v

BMMN_COO00 »
1
BMMN_CLO0 »
1

BMN_GAS »

BMN_FWI v
BMN_SWI »
TARGET ¥

VTHPD »
1
ITRPZ »
1
ITRPO =
1

I L

I i
BMMN_COL1T =

k v
I BMMN_C117 »

v

Single assigment

W & & &

I L
I Magnetic »
I WTHS3
I Magnetic »
I P73 w
lagnetic =
I ITRP7S »
I Magnetic =

Magnetic regions



Call to user routines

U MGNFIELD 0.000010

Calls the routine magfld.f that handles the magnetic field.

o
1 ad unused | SDUM
J Q G
d

e USERDUMP Dump w 69w
Complete v All v User Defined v

. 7USRICALL

.~ USROCALL
(@ RANDOMIZ Olw 293585
The meaning of WHAT(1),..., WHAT(6), SDUM is defined by the user. A call to the user-written

routine with 6 WHAT numerical values and one character string SDUM as arguments is
isgued every time this card is read.

The meaning of WHAT(1),..., WHAT(6), SDUM is defined by the user. A call to the user-written
routine with 6 WHAT numerical values and one character string SDUM as arguments is
issued every time this card is read.

This command activates calls to the user routine and to its entries BXDRAW, EEDRAW,
ENDRAW, SODRAW, USDRAW
Further information in the

slides about user routines.




Management

nput € try:
the POOT style  °




ROOT & FLUKA geometry

Geometry needed by both: FOOT’ approach: one code take the same input and produce 2 output

II:].ETECIGI' MC Sillllllﬂtiﬂll {FLT_KJLJ ﬂ:t'illl'l;"l'lllﬁTlC. 1]:0 6\1'1'01'. fast Cllﬁllge.‘} atter the fist stper-time-consuming
11111316111611[':'11’1011 ).

track reconstruction (hit position, Input: foot geo.h (will become a text file...) + foot.inp:

Multiple Scattering. alignment. ... . - i
I = = ) Code: single main/macro (MakeGeo.cxx) calls each detector

. geometry class:
On the Reco side: o - |
Output: FLUKA par files (foot.geo, foot.inp) + TGeometry objects

include positions. materials, mag.
field:

basically managed by Genfit:

ROOT geometry NEEDED ONLY in reconstruction;

FLUKA par files production NOT NEEDED during reconstruction runs

use ROOT classes of TGeometry: (RecoTools)
On the FLUKA side: FLUKA par files can be produced using a separate run (MakeGeo.cc
macro)

all defined with parameter files. logic
completely different from ROOT:

Further information in the of the | Geometry production controlled

Software tutorial by M. Franchini. by GlobalParameter:

' can run together or separately



https://pandora.infn.it/public/6efedf

Maéeé}eo (1)

shoe/Simulation/MakeGeo.cxx: simple macro. just a main function:
Define Mag. Field
Define Materials

Build detectors pieces (obj matrix), assign material to each
piece. check if the magnetic field is present:

Write the FLUKA parameter files:

Compile & run:
cd shoe/Simulation/
source CompileGeo.sh (remember to compile libs/src first)

J/makeGeo

All the detectors geometry is handled by the
geometry classes in the libraries. A modification in
foot_geo.h is not effective until libraries are
compiled again!



Maéeé}eo (2)

ce()->init(new FootField( "SummedSingleMap_NoRot.table'

Initialization of
magnetic field

Materials* listMaterials = new Materials() ;
listMaterials->PrintCompMap();

1ew TAIRparGeo(

ew TABMparGe
TAVTparGeo* v = new TAVTparG
TAITparGeo* 1trie 1ew TAITparGec
TAMSDparGeo® 1ew TAMSDpa

TATWparGeo* twG 1ew TATWparGe } o IrﬁitiCZHZZCZtiC)rW C)F
TACAparGeo* ca = new TACAparGe -
detectors geometry




Maéegeo@)

vixGeo->PrintBodies| )2
' << MAG_Y Print the bodies in geo file
(non-detectors bodies are not

itrGeo->PrintBodies{
TH/2. wAn_nra%;r. << " 0.000000 0.000000 "
haondled by closses)

geofile
geofile

geofile

geofile 'RCC MagCvOu@

MAG_Z G
MAG_CV_LENGTH << MAG_CVO_OUTRAD
Oul ' << MAG_X <<

'RCC NMa
MAG_CV_I

MAG_Z -

ENGTH/2.

MAG_CV _LENGTH << " " << MAG _CV1 _OUTRAD

geofile << "RCC MagPMOu® " << MAG_X << " " << MAG_Y
MAG_Z - MAG_PM_LENGTH/2. - MAG_DIST/2.

MAG_PM_LENGTH MAG_PMO_OUTRAD

vixGeo->PrintRegions( );
Print the regions in geo file
(non-detectors regions are

not handled by classes)

geofile <«
itrGeo->PrintRegions(

geofile

geofile rxMagnets\n
geofile Oué —-MagPMIng
geofile [n®) -Gapo\n'

geofile

AG_PME




tfile

sutfile

wtfile

£l

tfil i - (

tfile i tAssignMaterial

outfile << "ASSIG SaCo  WAG_PHS\n"; Print material for each region

utfile

outfile <<

ofstream paramfile;
paramfile.open("ROUTINES /parameters. 11

paramfile << bmGeo->PrintParameters|

paramfile << vtxGeo->PrintParameters()

paramfile << itrGeo->PrintParameters()

paramfile << msdGeo->PrintParameters() Print parameters file (in fortran)
paramfile << twGeo->PrintParameters()

paramfile << caGeo->PrintParameters():

paramfile.clo






Magnetic fiec/ map

Bx

Single magnet
magnetic map
(Claudio Sanelli):
« 10*10*30 cm3

* 0,5cm steps

T

A c++ code is available to produce the
total map for two magnets, according to
their distance and starting from Sanelli's
mop.
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Magnetic Field

Inside one magnet gop

0.000010

000
The magfld routine, called by card MGNFIELD interpolates the
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FLUKA tracking in magnetic field

When tracking particles in magnetic field, FLUKA, like many

other MC codes, makes use of a different tracking

algorithm since, the analytic solution for the crossing of a

helix with a generic surface could be rather time

consuming. 3

Magnetic field tracking is performed by iterations until o
given accuracy when crossing a boundary is achieved.

Meaningful user input is required when setting up the
parameters defining the tracking accuracy.
# The true step (black line) is approximated by linear sub-
steps. Sub-step length and boundary crossing iteration
are governed by the required tracking precision.
The red line is the path actually followed,
The magenta segment is the last substep, shortened
because of a boundary crossing
# The end point is ALWAYS on the true path, generally NOT
exactly on the boundary, but at a distance < €' (
) from the true boundary crossing. The €’ value
has to be specified by the user (we neglected this in the
first releases)

® &




