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/The FLUKA Standard Output

JAA

e FLUKA provides a standard output file that contains plenty of useful
information:

(fortran unit 11, /np###.out from rfluka)

e It must be checked at least once when setting up a
simulation and always in case of doubts/crashes

(together with inp###.errand inp###./og files)

e Let's have a look to ex_3001.out (editor or flair output viewer:
Process — Files — select ex_3001.out )|, or
fless ex_3001.ouft)




Input echo

N

e The data cards are parsed in groups, and do not appear in same
order as they are inserted in the input file...

e For instance: TITLE is the first to appear, then all comment cards
are listed together, followed by the beam related cards, etc. etc.

\. FileViewer: €x3001.out

‘ S | JETT Next coatzol caxd *eeee TITLE 0.000 0.000 0.000 0. 000 0. 0c0 0. 00
-0 Requested productidecays FIA¥A Course Exercise
----------------- . 1 . 2. . 3 . 4 . s . 3 . 2 mmemrrmm e
""" Mext coatzol caxd *ec*¢  DEPALTS 0.000 0.000 0. 000 0. 200 0 000 0.0%0 NEW-DEFA
----------------- . 1 . 2 . 3 . 4 - s . 6 7 B
----------------- . 1 . 2 . 3 . 4 . s . 6 7 —mreeremm— e ——

'h Temnalon congtiens || treee Bext contsol card eeees BEAM -3 500 -0 2425e-02 -1.700 0.0 0.020 1.000 PROTON

sees Demaivy scaling factors start at locatien 1 and end at 4000 (I*4 adds ) eoee
----- Mext comtrol cazd seess  BENGOS 0000 0,000 -0. 1600 0. 900 0. 000 0. 00

1Y Output dunng ¥amagat =~ ||| ceeee Bext contgol card eeess WATERIAL  0.000 0. 000 1 22S0E-03  0.000 0. 000 0. 000 AR

l". Scemering stalstics. |} ... Mext comtzol caxd seees WATERIAL 0000 0.000 1600 0. 000 0. 000 0. 0%0 VATER
----- Mext comtrol cazd *eess  GEZOMESIN 0,000 0.000 0.000 0. 000 0 030 0. 020 COMSNAXE

Cylardrical Target
IVOFT = 0 1080 = 0

Pody data




Input echo — Geometry output

Followed by the geometry output, if not redirected

(see GEOBEGIN card).

Echo of the commands is presented, together with interpretation
and correspondence between numbers and names

N

N\ FileViewer. ex3003.0ut X FileViewer. ex3003.ou

R —

Interpreted body echo Interpreted region echo

Body n 1 SPH BLX Region n 1 BLKHOLE
0. 000000 0. 000000 1 -2
1000000 Region n 2 VAC
Body n 2 RPP WOI oR 2 4
<1000, 060 1000, 000 i3 2 s -4 -3
1000. 000 =1000. 000 R 2 -5
Region n 3 VaATtar
Body n. 3 ICC TARD 3 6 )
0. 000000 0. 000000 Region n 4 ALtac
25.00000 3 7 -6
Body n. 4 XY? zmin Region n S PBuac
0. 000000 3 S -7
Body n S XYP zMax 1 OPTION 0 ¥AS USED IN CALCULATING VOLIMES, FOR S RECIONS
10 00000 3. INPUT VOLUMES, ANYTHING ELSE: VOLIMES « 1 0
Body n 6 XYP zlcm
1 000000
Body o T X0 22cm VOLUMES (CM*+3)
2. 000000 1 KEG 2

1 3 4 5
:gt.m 1 000E+00 1 000E+00 1 00CE+00 1 00CE+00 1 00CE




| Nuclear data

Information

o0 N X FileViewer: ex3003.0ut
File  Edit  View
-~ §ex3003.0ut ##+ Reading evaporation and nuclear data from unat: 14

[} Fluka particles

[) Beam properties

() Particle thresholds

) Termination conditions
Mult Coulomb scattening
EM Showers

- jScoring

) Scattering lengths

) Beglons summary

) intialization time

1) Output during transport

[} Events by region

) Scattering stabistics

2

gl Run summary

444 Evsporation using NNDC (1996) data 4+

Startang location in blank common of LVL data 4490
Last location in blank common of LVL data: 586959
Starting location in blank common of gamma data. 5B6Y960
Last location in blank common of gamma data: 689387

G

about the
basic nuclear

the program

data file used in

>l

some memory allocation details...

#evs Avomic mass for S6-Fe : S2.1030807 GeV
44es Nuclear mass for 56-Pe | 52 08G82E5 GeV
++++ Excess masy for 107-ag: -0, 088405259 Gev
44ss Cameron E. m for 107-Ag: -0.0891378522 Gev

444+ Evaporation from residual nucleus activated
4444 Deexcitation gaama  production activated
i Ev orated “heavies”™ transport activated
debdd Energy fission requested & activated
odnheda Pe:az Btez¥ requested & activated
Neutrino qenetators initialized

LNUXOK, LNUNOK, LNUROK

rTT

Neutrino
DATE

4/22/ 8, TIME: 15. 3.2

hin

chin

e

LR R

hhbe
hhbs
chAs
bt
bbb

<

active options
for the
nuclear model

4444 Pluorescence data successfully retrieved from unit 13 +4ee




| Material properties
N

2%aka

N FileViewer: ex3003.0ut

file  Edit  View

) Blank common
() Media parameters
() EMF-FLUKA

() Fluka particlas

[} Beam properties

) Particle thresholds

) Termination conddions

[} Mult Coulomb scattering
) EM Showers

isk_}Scoring
:E Scattering lengths

Regions summary
() Intializabion 8ime
() Qutput during transport
() Events by region
() Scattering statistics
[+ Bun summary

444+ Subroutine Mulmix: medium n
Nunber of elements « 3, Density«
0 1 4 Pa
Index Atonic Atomic
Nunber Weight
1 7.00000 14 0067
2 8.00000 159964
3 18. 0000 36 5480
ZTILDE, AE103.BLCCRA=  7.563802+00

26 teee

Material properties,
multiple scattering
parameters

1. 225000E-03 (g/cm**3)
F_1i Rho_1
Proportion Proportio
by Number by weigh
0. 734754 9. 255849E-4
0.210573 2.836954E-04
4.67308SE-03 1 ST1974E-0S
2.51981E+00 9. 97355g-03

g

‘e

4444 Warnang!!! Least squace Eit for blccre fazled to keep max
Max error 3s 1 1 % for betal = 0 00308

tel Blece eorr,

baloyw 1% ssse

the warning is normal!

ZTILDE, AE103,BLCCRE= 6 53635E+00 2 .S1981E-00 1.04506E-02

BLCC, XCC, TPPLUO, XROFLU= 7 8331598+00 2 65738E-05 B S4T19E-01 4 25526E-05
BLCCE, XCCE, TFEMF0, XROEMF= 8. 91162E+00 2.83218E-02 2. 24469E+00 9 00123E-02
Particle n. 1 Ecutm (prim. & sec.) = 0.9583 GeV 09583 Cev, Hthnsz
oPg:Zicle n 2 Ecutm (prim. & sec ) = 0 9583 Ge¥ 0 5563 GeV, Hthnsz
oPg;:icle n. 3 Ecutm (prim. & sec.) = 2.0511E-02 Ge¥ 2. 0S511E-02 cev, Hthnsz
o?ﬁ:Zicle n 4 Ecutm (prim. & sec.) = 2 0511E-02 GeV 2 0S11E-02 GeV, Hthnsz
opg;:iclo n.: 10 Ecutm (prim. & sec.) = 0. 1257 Ge¥ 0 1257 Gav, Hthnsz
093§21c1e n, 11 Ecutm (prim, & sec.) = 0, 61257 GeV 0.12587 GeV, Hthnsz
oPg::iclo n. 13 Ecutm (prim. & sec.) = 0.1596 Ge¥ 0159 cav, Hthnaz
oPi:Lcle n. 14 Ecutm (praim. & sec,) = 0.1596 GeV 0.15%6 GeV, Hthnsz
oszzicle n 15 Ecutm (prim. & sec.) = 0.5136 Gev 0. 5136 Oev, Hthnaz
0?2:21c1e n, 16 Ecutm (prim. & sec.) = 0,5136 GeV 05136 CeV, Hthnsz
oPg;:icle n. 20 Ecutm (prim. & sec.) = 1.217 Ge¥ 1217 GeV, Hthnaz
OP§221C19 n. 21 Ecutm (prim. & sec.) = 1,209 GeV 1 209 GeV, Hthnsz

0 GeV
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N
\J

'E Body echo
) Region echo

) Nuclear data

) Mulmix output

) Requested products/decays|

) Neutron data

L) dp/ax

) Blank common

) Media parameters

) EMF-FLUKA

L) Fluka particles

) Beam proparties

-{J) Particle thresholds

Temination conditions
=

) Mult. Coulomb scattering
EM Showers

+H_]Scoring
iB'Sca.ltaﬂng lengths
) Regions summary
) Initialization time
L) Output during transpon
) Events by region
) Scaftering statistics
¥ Run summary

Radiation Decay

X' FileViewer: ex3003.out

4444 Tsotope tabulation data stact

at location 1080685 and end at 1097830 (I*4 addr.

) ‘i

- < Info on decay
No radioactive products/decays requested . . .
radiation options

Flags for applying biasing to prompt and/or decay radiation:

Hadr /muon EM Lov en. Nesut,

Pronpt/Decay Prompt/Decay Prompt/Deca
Inter. /decay length: T F T F T P
Leading Particle - T F T ¥ T F
Importance and UW T F T F T F
EM transport threshold multipliers rompt decay

00E+00 1. 00E+00

Radiation
biasing




Neutron data

\[J
oy M O
Fie Edit  View

) Fluka particles
) Beam properties
) Particle thresholds
L) Termination conditions
) Mult Coulomb scaltering
L) EM Showers
1Scoring
L) Scattering lengths
)] Regions summary
L) Initialization time
L) Output during transpont
L) Events by region
L) Scattering statistics
@ Run summary
L) Totals/CPU time
) # of stars
) # of secondaries in stars
() # of fissions
L] # of decay products
L] # of particies decayed
L) # of stopping particles

Energy balance

# of part. from low en. neutrons

**+ (n,p) proton production activated for Xsec mat. # 2 *xx
Group cross sections storage starts at 1
Last location used for group xaecs 1244497

++++ THE POLLOWING VALUES ARE FROI

Panin: Xsec =
0 Number of primary groupa (Ngrpn) 72 LOW energy neUtron
Number of primacy downscattars (Nds) 72 . .
Number of secondary groupa (Ngrpg) 22 |nf0, materlal
N::ier og secondary dovnscatters (Ndsq) 32
Nuxber of primesec groups (Ingp) 4
Table Lengeh (1eb) o1 correspondence
Loc of within group (sig qgq) (Isqg) 4
Nusber of media (Nxsmed) 129
Number of coefficients (Ncoef) 6
Number of angles (Nansct) 3
1

4++ Fluka to low en xsec material correspondence: printed atemic densities are meaningless wvhen
used in 3 compound *++

Fluks nediun Name Xsec mediun atomic density Id 1 Id. 2 Id 3
rmber nuxber ( at/(cm barn) )
1 BLCKHOLE 0 0. 0000E+00 0 0 0
2 VACUUM 1000 0. 0DOOE+00 0 0 0
3 HYDROGEN 1 0. 0000E-00 1 -2 293
7 NITROGEN 2 0. 0000E-00 7 -2 293
8 OXYGEN 3 0. 0000E«00 8 16 293
10 ALUMINUM - 6. 0240E-02 13 -2 293
17 LEAD 6 3. 25BBE-02 82 -2 293
20 ARGON 5 0. 0C00E-00 18 -2 203

More info on low-neut cross sections if requested [OW-NEUT




Av Material Parameters — ap/dx

SEANG) N\ FileViewer: ex3003.0ut
fle Edt  Miew
=14 3 ex3003.0ut | 444 dp/ix tab. generated up to 11.74 GeV/c/n +4+

#/input echo ¢+++ Nuclear form factor 'a la Kelner' selected e
[) Body data 4444 Standard Coulomb corzection selected soee

h Region data 444+ For charged hadron and muon breamstrahlung Materlal_dependent
) Body echo
parameters for

Reglon echo
[} Requested products/decays 44444 Gas: actusl (Pluks) pressuze ;| 1. 0000E+00 atw |Onlzat|0n energy

) Nuclear data 4444 dp/dx : material raumber 26 “AIR :

Ut asa t++*+ Average excitation energy : 8. 5667E+01 eV, weighted 3 Iosses
T tasns Seernheiner density effect parameters:
Memmmam 44444 X0 = 1. 8000, X1 = 4 0000, C = -10.5787, A = 0.9
) EMF-FLUKA teers Restricted energy loss tabulated in 54 intervals seeee
h Fluka particles 44444 Delts ray production activated above 1 0000E-03 GeV +++ss
la’:;-clg'mlsh:lds seers dE/dx Fluctuvations activated for this medium, level 1 ++e++
LR - LA
™ Termination condit (up to 2I discrete levels, up to 2 K-edges)
() Mult. Coulomb scattering s++++ Restricted pair production energy loss added seere
) EM Showers taass Fxp  pair production activated above 0.0000E+00 GeWw *+evs
\_)Scoring
[) Scattering lengths t++++ Reatricted bremsstrahlung energy loss added ot
() Regions summary t+s++ Exp. bremsstrahlung activated above 1 0000E-03 GaW w++++
) initialization time
L) Output during transport ss+++  dp/dx : material number 27 "WATER =~ = *++*+
) Events by region
) Scaliering statistics b dndodode Aver:g excitation energy : 7. S319E+01l eV, weighted Z/A . 5.SSOBE-01 ssses
g Run summary ¢+4++ Sternheimer density effect parameters: hedd
™ Totale/CPU time 4sess 0= 02000, X1 = 20000, C= -3.5102, A= 04440 m = 3.0000 D0 = 0.0000 #weer
) # Of stars .
' +4444 Reatricted energy loss tabulated in 54 intervals *4+++
:gff:::lmm in stars t++4+ Delta ray product —
N # of decay products tess /ex Eluctuation Check &6-ray and bremss. threshold
) # of particles cecayed Cirkird {up to 2I di
) # of stopping particles ( )
e L thess Resteicted pit p DELTARAY PAIRBREM
*444+ Exp  pair productiTi BCTIVALEO BDOVE U UUUUEFUU GEv ~ 7

) Energy balance




| Material parameters — 7ransport thresholds

\’J

25288

File Edit View

N\ FileViewer: ex3003.out

=y ex3003 out
Licensesversion
[~4/¢jInput echo

.& Body data
() Region data
.& Body echo
) Region echo
) Nuclear data
2] Mulmix output
) Requested products/decays

Y= |".
) Fluka particles
) Beam properties
) Particle thresholds
") Termination conditions
) Mult. Coulomb scattering
2) EM Showers
_]Scoring
) Scaftering lengths
-] Regions summary
] Initialization time
) Output during transport
) Events by region

J) Scaftering statistics

-4 Run summary

) Totals/CPU time
.& # of stars

) # of secondaries in stars
lh # of fisslons

L) # of decay products
~ 2 of natirlec doravend

-

1 Quantities/Biasing associated with each media:

ATR
Rho = 1.225000E-03 g/cm*+3 Rlec= 29890.6 ci
Ae = 1.51100 MeV Ue = 11737.8 MeV
Ap = 0.333333 MeV Up = 11737.3 MeV
dE/dx fluctuations activated for this medium, level 1
below the threshold for explicit secondary electron production
(up to 2I discrete levels, up to 2 K-edgef} ..
pper limit for e+
WATER in MeV
Rho = 1.00000 g/cm*+3 Rlc= 5. 0830 ch
below the threshold ror expliclt secondacy electrop.sroduction
CGe = 1.51100> mev (e 11737.8 MeV
t
ApI = [.333333 MeV Up = 111373 MeV

/

Same for photons

Production threshold for ex in MeV
(Total energy, not just kinetic)



| Material parameters — EMF-FLUKA

N FileViewer: ex3003.0ut

() Body acho
Region echo

p |
En Beam properies
) Particle thresholds
5] Termination conditions
) Mult. Coulomb scattering
) EM Showers

#4_)Scoring
Scamnng lengths
) Regions summary

) Initialization time
) Cutput during transport
) Events by region
) Scattering statistics
g Run summary
) Totals/CPU time
lla # of stars
() # of secondaries in stars
.Ea # of fissions
L) # of decay products
) # of particles decayed

Region
Ecut
Pz(q, &) =

Ecut
Pz(q.2) =

Ecut
Pziq.2) =

Ecut
Pz(q. 2) =

PN BN WM O™

Ecut
gz(q.z) = F

EnF
0 YACUUM
0. 00C0E+0D MeV, Pcut =
1 AIR
1. 5110E+00 MeV, Pcut =
2 VATER
1.5110E+00 MeV, Pcut =
3 ALUNINUM
1.5110E+00 MeV, Pcut =
4 LEAD
1.5110E+00 Mev, Peut =

\

FLUKA
1 BLCKHOLE

0.0000E+00 Mev,

26 AIR

3.3333E-01 Nev,

27 VATER

3.3333E-01 MeV,

10  ALUNINUM

3.3333E-01 Mev,

17 LEAD

3. 3333E-01 Nev,

™~

BIAS

BIAS

BIAS

BIAS

BIAS

(Total energy, not just kinetic)

1 Correspondence of reqlons and EMP-FLUKA material numbers and names:

P,

Ray.

Ray.

Ray.

Ray

Ray

Transport threshold for ex+ and photons in MeV

S(q. 2)
Siq. 2)
5iq. 2)
5(q. 2)

S(q. %)



| FLUKA Particles

%
NnoOo X\ FileViewer: ex3003.out
fle Edit View I
=) _3ex3003.out |=== Qutput before the actual run - Particle properties === N
) License/version . . -
Input echo exhaustive list of FLUKA particles
E g:gls:):adt:la === Transportable Fluka particles: ===
B
lb Body echo Particle Number Mass Mean Life Charge Baryon Discacd Decay PDG id
1) Region echo (CeV/c*+2) (3) number Plag(~l) Flag
) Nuclear data
o o cEm o pmme dmmw ¢4 1 1w
Requested products/decays -HELIUM - : 1.000E+1 1
- Spsdiln 7 TRITON -4 2.8089218 1 0OOE+18 1 3 0 1 9999
™ doddx DEUTERON -3 1.8756134 1 000E+18 1 2 0 1 Q999
P/ HEAVYION -2 0, 0000000 1 000E+18 0 0 0 1 a0a9g0
_) Blank common OPTIPHOT -1 00000000 1 DOOE+18 0 0 0 1 9939
L) Media parameters RAY 0 0. 0000000 0.00 0 0 0 1 9999
) EMF-FLUKA PROTON 1 0.9382723 1.000E+18 1 1 0 1 2212
™ Fluka particies APROTON 2 0.9382723 1.000E+18 -1 -1 0 1 -2212 -
s G
POSITRON : 1 : E+ 1 -
dieiladly, NEUTRIE S 0.0000000 1 OOOE+18 0 0 1 1 12
ermination conditions ANEUTRIE &  0.0000000 1 DOOE+18 0 0 1 1 -12
() Mult. Coulomb scattering PHOTON 7 0.0000000 1 000E+18 0 0 0 1 22
—) EM Showers
5_)Scoring .. .and many more
3:;?:&"21:;?:; ==« Qeneralised particles (201-233) (for acoring): we=
-0 Initialization time Generalised pacticle  Number
) Output dunng transpont
) Events by region ALL-PART 201
) Scaltering statistics ALL~CHAR 202
& Run summary ALL-NEUT 203
2] Totals/CPU time ALL-NEGA 204
=§ @ ofstars ALL-POST 205
() # of secondaries in stars NUCLEONS 208
(8 # of fissions NUCSPI+- 207

'El # of decay products
2) # of panticles decayad

...continues on your screen!



| Input interpreted summary — Beam

NN N FileViewer ex3003.out

e  Edit  View

~yex3003.out === Qutput before the actual run - Beam properties ===
'b License/version i i
Ve]Input acho

Fluka incadent beam properties:

Beam particle: PROTON 1d
Mass: 0 9383
Average beam momentum
Average beam kainetic energy:
Momentun deviation at FW¥MM (rectangulac)

1 (Fluka) 2212 (PDO) Chaoge 1 Baryon 1
{GeV/c"2) Mean life: 1 DUOOE+1B (3) Uetght 1.000
4 337561 (GeV/c)
3.500000 (GeV)
0. 0824250 (GeV/c)

Bean hit position 0. 000000 0.00000000 -0, 100000000 [
Bean direction cosines 0. 00000000 0. 00000000 1. 00000000

Bean spot PUEN X-width (Rectangular ). 0.0000 cn

Bean spot PV Y-wadth (Rectangular ). 0.0000 cn

rkum_mhs_dmmnu_mmaam ) 1. 7000 _{mcad)
The nomanal beam position belongs to reqion. 2(VAC ), lattice cell 0

Check the starting region

) Scafering statistics

=gl Run summary

[} Totals/CPU time

() # of stars

) # of secondaries In stars
() # of fissions

) # of dacay products

# of particles decayed

# of slopping padicles

¢ of part from low en. newtrons
Energy balance

)
R
B
3




| Input interpreted summary — 7hAresholds

N\ FileViewer: ex3003.0ut

=== Particle transport thresholds :

Global cut-off kinetic energy for particle transport: 1 000E-02 GeV
The cut-off kanetic energy 13 superseded by individual particle thresholds if set

Cut-off kinstic enscqy for PROTON  transport: 1. 000E-02 GaV
Cut-off kinetic energy for APROTON transport: 1. OD0E-02 Oe¥

[Cut-off kinetic enerqy for ELECTRON transport defined in the Exfcut card |

Cut-off kinetic energy for POSITRON transport defined in the Emfcut card
Cut-off kinetic enerqy for NEUTRIE tcansport: 0.000E+00 Ge¥
Cut-off kinetic energy for ANEUTRIZ transport: 0. 000E+00 0oV
Cut-off kinetic enerqgy for PHOTON  transport defined in the Emfcut card
Cut-off kinetic energy for NEUTRON transport: 1 960E-02 QeV
Cut-off kinetic snsrqy for ANEUTRON teansport: 1. 000E-05 GevW

s+ _|Scoring Cut-off kinetic energy for NUON+ transport: 1, 000E-02 Oe¥
() ScaRering lengths
b negiomw Cut-off kinetic enecqy for MUON- teansport: 1. 000E-02 GaV
8 mi::adul::l:m:tmwﬂ Cut-off kinetic energy for KAONLONO transport: 1 DDOE-02 OeV
lh Events by region Cut-off kinetic enerqy for PION« teansport: 1.000E-02 Gev
[) Scasering statistics
=4l Run summary Cut-off kinetic energy for PICN- transport: 1. 000E-02 QeV
I":’mu“m Cut-off kinetic enerqy for KAON« teansport: 1. 000E-02 Gav
:gff:“m:m' In stars Cut-off kinetic energy for KAON-  transport 1 DDOE-02 OeV
) # of decay products Cut-off kinetic enscqy for LAMBDA  teansport: 1.000E-02 GeV
) # of panticles decayed S
() # of stopping particles Cut-off kinetic energy for ALAMBDA transport 1 ODOE-02 OeV
L] # of part. from low en. neutrons Cut-off kinetic enerqy for KAONSHRT teansport: 1. 000E-02 Gav

0 Energy balance aha g

Al mEEL T wabsm e — Em- CEPE o - - 1 ONOE A0 Aan




| Input interpreted summary — 7C, MCS, EM
\‘/

0O N \ FileViewer: ex3003.out

file  Edit  View |

sse Termination conditions: =s=

Minamum cpu-tame resecved for ocutput. 80.00 sec
Maxamum number of beam particles to be followved: 10
Maximum rnumber of stars to be generated: infinits

w«« Nultiple Coulomb acattering: ===

Moliers Coulomb scattaring for primaries. T
Moliere Coulomb scattering for secondaries: T

Hadrons/muons:

#lag for MCS check with boundary normals: P

Flag for Coulomb single acattering(a) at boundaries: ¥

(# of Coulomb zingle scattering(s) at boundaries: 1)
Flag for single scatterings below min. (Moliere) enscqy. F

() Regions summary
) Initialization ime

() Output during transport
L) Events by region === Electromagnetic Showers: ===
[) Scattering stabstics

Run summary EN showvers are treated by the EMF (A Fasso A Perrari,P K Sala) code
: To:l;ICPU Hma Electrons/positrons:
# of stars Flag for ¥CS check with boundary normals: F
L) # of secondarnies in stars Flag for Coulowdb single scatteraing(s) at boundaries: ¥
L) # of fissions (# of Coulomb single acattctingg:? at boundacies: 1)
L) # of decay products Plag for single scatterings be min (Moliere) enecgy: ¥
1 # of particles decayed
7 # of stopping particles 1
() # of part. from low en. nautrons
)

Energy balance




| 'Scoring none in ex3, check ex5 output

b Fole\ne\ytt /hqmg[_l}_&_r(_hh/FLUM_QGOSIexS/}}_QQQ_l out

L) Scakering lengins

) Regions summaty

L) Initialization bee

L) Output duning transport
() Events by region

L) Scakering statistics

Sl Run summary

E%fEfEEE=E::T§T:?=:::Ti:=======================================================================================TSJ

Region birning n 1 “Targetl * . generalized particle n. 208
bins corresponding to the region sets
from region 3 to region 5 an step of
Erom region 0 to region 0 zn step of 1 zeqgaons, or
from region 0 to region 0 in step of 1 regions
data will be printed on unat 41 (unformatted 1f < 0)

normalized (per wat volume) data will be printed at the end of the run

1 reqaons, or

Adésses “USRBDX® option

Bdrx n 1 “Al2Pb¥ ® e 8omralized particle n
detector area: 1 0DDOE«DD cu*+2
this is a one way only estimator
this is a fluence like estimator

213, from region n 4 o reqion n 5

ensr

logar

Bdrx n

logar

detector area.
this 12 8 one vay only estimator
this 12 a cucrent like estimator

binning from 1.0000E-03 to 1. 0000E«D1 GeV,

linear anqular binning from 0.0000E+00 to 6. 2832E+00 sr ,
data will be printed on uwnat

=51 (unformatted if < 0)
2 *Al2Pbl _— eralized particle n
1. 0DDOE+Q0 cm#+2

energy binnang from 1.0000E-03 to 1 0000E«01 GeV,

linear angular binning from 0 0000E+00 to 6, 2B832E+00 ar ,

213, from region n

40 bans {ratio :

1 258SE.+00)

1 bins ( 6 2832E+00 2c wide )

40 bans (ratio :

4 to reqion n

1 25892+00)

1 bina { 6 2832E+00 ar wide )

5

data will be printed on unat

=52 (unformatted if < 0)

Ko user

LR AR

No user

Ahtnian

Ve somme-

“USRTRACK" option.

track-length estimator defined
*USRCOLL® option:

collision density estimator defined

Complete description of
each estimator requested

“Usryield” option:

D N A e )




| Materials — Scattering lengths

N\ FileViewer: /home/lsarchia/FLUKAOGOB/ x5 /ex5001.out

sss Materinl coapositions ees
Materaial Atomic Atomio Denmity Inelsstic Elastic Fadiation Inelastio
NunberiName Nusber Veight Scattering Scattering Leagth Scattering
Length for Length feor Leagth for
PROTON  at PROTON  at neutrons st
Dean erezqy Dean energy Threshold
Monentun
glent*3 cn cn
1 BLIZBILE 0.000 0.000 0.0 0.1000E+31 0. 1000E+31
2 VUM 0 000 0.000 0.020 0 1000E+31 0. 100CE+31
3 HYD®OGEN L 000 1.008 0.83702-04 0 7532206 0 84552.09
4 Mo 2 000 4 003 0. 16602-03 0 3506x-06 J10E+97 0 S5602£+06 0 S024K+34
S DERTLLIUV 4 000 9.012 1 848 10 43 £6 1€ 0f 1Y 00
g CAFEDN & 000 12.4
NITSOCEN 7 000 4.9 =
o 000 1 Data related to the beam particle type
jomsm  ue N
ALMINUN o . .
11 I8 25.00 55 ¢ f d h d
Puem 2900 specified in the BEAM car
13 SILVER 47 00 107
14 SILICON 14 00 8.0 Z. 329 LERLY o5 5% ¥ 370 0. 31
15 oD 79.00 197.0 19.32 9. 239 13.14 0. 3344 T 014
16 MENCOWY 80 00 200 6 13.55 1325 18.79 0 4752 9 847
17 Lo 2 00 07 2 11.35 15 97 22 54 0 5612 12.05
18 TANTALUM 73.00 190.9 16.£S 10 44 15 03 0.40%4 7. M2
19 SOOIUE 11 00 £2.99 0.9710 97 58 212. 4 28 .56 47 .45
20 ARGIN 18.00 39.95 0. 16£02-02 D 6692205 0. 118605 0.1178E.05 0. 3734E.05
21 cALCIoX 20 00 40 08 1.550 .72 270 10 .42 36.21
22 TN S0 00 118.7 7 310 20 90 11 44 1206 14 3§
23 TUNGSTEN 74 00 183 8 19. 30 9,085 13 .00 0.3504 6. 169
24 TITANIUM 22 00 47.87 4.540 25.79 43 52 3.560 15.05
25 NICsZL 28.00 52 69 8. 92 13 87 22 83 1424 8 396
26 AIR 7. 262 14 55 0. 1235e-02 0 681TE«05 0 1780E+06 0.29698+05 0. 3174K+05
Material Nusbe ¢ Aton content Partial Densities
NITIOOEN 7 0 7475 0. %2558E-03
ToER 8 0. 21057 0. 20270802 COm pOU ndS
ARGON 20 0 46731E-02 0.15720E-04
27 wATER 3333 €. 005 1,00 81 49 |nterpreted
Material Nusber Aton content Partial Densities ag s
Meaoces 3 0. 66667 0. 11190 Com pOS|t|0n
OXTGEN 8 0.33333 0 §§810




N

Regions summary

N\ FileViewer: /home/lsarchia/FLUKADE08/ex5/ex5001.out

(4

5] Nuclear data

5] Mulmix output

) Requested products/d
Neutron data

) dpsdx

) Blank common

5] Media parameters

5} EMF-FLUKA

) Fluka particles

") Beam properties

) Particle thresholds

2) Termination conditions
=) Mult. Coulomb scatteri
EM Showers

+-_}5corng

() Scattering lengths
[5) Regions summgaTy]

) Initialization time

) Output during transpot
) Events by region

) Scattering statistics

+Had Bun summary

=== Reqions: materials and fields ===

Region N. and Name Material N. and Name Magn./El. Pield {on/off)
Mininun and Maximum step size (cm)

T WO e

BLEHOLE 1 BLCKHOLE OFF
INAIR 26 AIR OFF
TARGS1 27 WATER OFF
TARGS?2 10 ALUMINUM OFF
TARGS3 17 LEAD OFF

{}

0.00000E+00 9.90852E+04
0.00000E+00 9, 993852E+04
0.00000E+00 9, 99352E+04
0. 000D0E+00 9. 99852E+04
0.00000E+00 9. 99852E+04

L

Useful way to check
material assignment

...maximum step size
not yet implemented

Minimum step size

set with STEPSIZE option




N\ FleViewer: /home/isarchia/fLUKADGOS /ex5/ex5001 out

Runtime Info — Output associated with the run

ses End of the output sssociatad vith the input see

Total time used for inataslization

event number, time, random seed

5§72

Periodic echo of:

N\ FleViewer: /home/isarchia/fLUKADGOS /ex5 ut

PARTICLES HANIDLEID

NEXT S!ED? 0

MEXT SEEDS 4r7
200

R

MY S!Egg €52s3

REXT S!g!olg a24ce0

NEXT SEEDS: DAT4CD
1000

NEXT SEEDS: 1102%5a
1200

NEXT SEEDS: 1523582
1400

NEXT SEEDS: 1355zrr
1600

NEXT SEEDS - 1ISAME
1500

NEXT SEEDS 20833Sp
2000

NEXT SEEDS: 241A206

NUMNBER OF DEAM
PARTICLES LEFT

£24

00
$200

i

00
2400

Og
o ©o 0 © 0 © D o 0o o o <9

© © 0 © 0 © o oo 0 © o o

7600

APPROXIMATY NUMBEN
OF BEAM PARTICLES
THAT CAN STILL BE

AVERAGE TIMC USED
BY A BEAM PARTICLE

HANDLED

0 0 0 18ico 3039 0
9959 3.19948202-02

0 0 0 18lco 3039 0
a0 9 440559-03

0 0 0 1#co 3039 0
9500 $.63103412-00

0 0 0 1sico 3039 0
W0 9 4966883-03

0 0 0 1%co 3033 0
9200 9 5422985203

[ 0 0 1elco 3039 0
0 % S565476x-03

0 0 0 18ico 3039 0
8200 9 8909954£-02

0 0 0 1sico 3039 0
8600 1 0159884x-02

0 0 0 1gico 3039 0
8400 1 026718%2-02

0 0 0 1isico 3039 0
§200 1 01217™z2-02

0 o 0 1%1co 3039 0
8000 1 01159622.02

0 0 0 31sico 3039 0
T#do 1 0115280c-02

TINC LEFT (RXSXavrD
10000 0 SECONDS
POR PRINTOUT)

<

1. 0000000E.20
1 0000000x«30
1.0000000E«30
§ 0000000T«30
1. 0C00000E«20
1 0000000T«30
1.0000000E. 32
1 0000000T+30
1 0000000E«20
1 0000000z«30
1 0000000E«20
i 0000000E«30

.9 _ 0 _© 0. o o o _0o o 9

NUDGIA OF STARS

CREATEID

363

733
1040
1327
1692
2070
2460
2799
J140
3479
1805




Results — Scoring

N
\J

Results of SCORE options for all region:
very useful for debugging and for cross-check with estimators

N\ FileViewer. /home/lsarchia/FLUKADGOS /ex5 /ex5001.0ut

[1Region # name  volume ALL-PAKT Star Density BEANPANT Star Density ENERGY Density EN-ENRGY _  Density
in cudic em Sears/cnted Stazs/cnt*3 GoV/ca*e3 GeV/cn®*3
Jone beam particle /one beam particle Jone bean particle /Jone beas pacticle
1 BLKHOLE 1. 0000000D0E-00 0. 0000000O0ECD 0.000000000z+00 2. 952010062E+00 £.917832799E-02
2 INAIR 1. 000000000E+00 7. 110000000E-02 8.400000000x-02 8.61040S276E-03 1. 656213307E-03
3 TARGS1 1. 000000000£+00 1.820000000E-02 1.2000000002-02 3.4026037%4£-03 2. 05598062004
K 2 1 0000000D0E«00 4. 650000000E-02 2.700000000€-02 8 117056983E-03 8 TIFI5192TE-04
5 TARGS3 1 000000000E-00 1. 542600000E+00 3, 834000000-0% 3 §83824258E-01 1. 237258076E-01
seees Next control cacd *#e**  STOP 0.000 0.000 0 000 0.000 0.000 0,000

# inelastic interactions of primary particles

The volume is not automatically evaluated,
you have to specify it in the geom. description




Results — Statistics of Coulomb scattering

N

OO0O N\ FileViewer; /home/lIsarchia/FLUKAOG08/ex5/ex5001 . out

Fle Edit View |
= _y/home/Isarchia/FLUKADBOB/ || ++++ Total number of not-performed scatterings in FLUKA: 9134
) Licensa/version +*++ Total rumber of scatterings with no LDA in FLUKA: 122127

‘+4/s]Input echo

2) EMF-FLUKA

) Fluka particles

") Beam properties

) Particle thrasholds
2) Termination conditions
) Mult. Coulomb scattering
) EM Showers

'+« _JScoring

2) Scaltering lengths

5) Regions summary

) Initialization time

2) Output during transport

1) Events by region

) Scattering stabistics|
g Run summary

t*++ Ratio of rejected/accepted samplings from the Moliere's distribution in FLURA:  0.0000
4sss ( Totsl multiple scatterings 1518E+05: Totsl single scattecings: 0. 0000E+00 )

++++ Total number of not-performed scatterings in EMF 1448
t*++ Total rnumber of scatterings with no LDA 1in EMF 8570
++++ Ratio of rejected/accepted samplings from the Moliere's distribution in ENF : 0 0000

4s44 ( Total multiple scatterings 9907E+06: Total single scattecrings: 0, 0000E+00 )




| Results — Statistics of the run

2XKa)

fle Edit View

1) Blank common

—{) Media parameters

() EMF-FLUKA

) Fluka particles

) Beam properties

) Particie thresholds

) Termination conditions

) Mult. Coulomb scattering
) EM Showers

== _)Scoring

Scattering lengths

) Regions summary

) Initialization time

() Output duning transport
[} Events by region

) Scmﬂng statistics

() # of secondaries in stars

) # of fissions

) # of decay products

) # of particles decayed
2} # of stopping paricles
) # of part. from low en. neutrons
) Energy balance

\ FileViewer: /home/lsarchia/FLUKAOGOS8 /exS/ex5001.out

Total number of primaries run:
|1l Please remenber that all results are normalized
The nain stack naximun occupancy was 86 out o

10000 for a veight of: 1.000DD0E+04
er unit weight '!!
40000 avsilable

Total number of inelastic ianteractions (stars): 16787
Total weight of the inelastic interactions (ataras): 1.678700E+04

Total number of low energy neutron interactions 183327

Total weight of the low energy neutron interactions:; 1. 833582E+05
Totaused to follow all primacy particles S T50E+01 seconds of
Average CPU time used to follov a primary pacticle: 9 TS0E-03 seconds of

9 499g-02 seconds of:
1. 000E+30 saconds of-

Macxinum CPU time used to follow a primary pacticle:

Residual CPU time left:

CPU time 1is not
real time'!




| Run summary: detailed statistics

6000 X FileViewer: ex3003.0ut
Number of stars generated per beam particle: i§
P:ongt radiation Radioactive decays
1. 8000E«00 (100. %) 00DDE+DD (100, %)

0000E+00 { 0.0%)
_0000E-00 { 0.0%)
'0000E-00 { 0.0%)

.0DDOE+0D ( 0.0%) generated by 4-HELIUM
0000E+00 ( 0.0%) generated by 3-HELIUM
O00CE+0O0 ( 0.0%) genecrated by TRITON

0000E«00 { 0.0%) DODDE+OD ( 0.0%) generated by DEUTERON
.0000E«0D0 { 0.0%) O000E+DD ( 0.0%) generated by HEAVYION
.0000E+00 { 0.0%) 000CE+DD ( 0.0%) generated by OPTIPHOT
0000E+00 { 0.0%) O000E+00 ( 0.0%) generated by RAY
0000E-01 (44 4%) OODOE+OD ( 0. 0%) generated by PROTON
.0000E«00 0%) O000E+0O0 ( 0.0%) generated by APROTON
. 0000E-00 0%) -0000E+0D ( 0.0%) genecratsed by ELECTRON
. 0000E-+00 0%) 0000E+00 ( 0.0%) gensrated by POSITRON
0000E+00 0%) DOCOE+DD ( 0.0%) generated by NEUIRIE
.0000E«00 0%) ODDOE+DD ( 0.0%) generated by ANEUIRIE
.0000E-00 0%} 0000E+0D ( 0.0%) generated by PHOTON
.0000E-01 (33.33) OODOE+0D ( 0.0%) genscated by NEUTRON
0000E+00 ODOCE+DD ( 0.0%) generated by ANEUTRON
.0000E+00 0%)

., 0000E-00 0%) -ODDOE+DOD ( 0.0%) generated by MUON-

. 0000E-00 0%) 000CE+OD 0%) generated by FKAONLONG

0000E+00
0000E-01
. 0000E+00
0000E=00
0000E-00
0000E+00
0000E+00
0000E+00
0000E-00
0000E+00
/0000E+00
0000E-00

000CE+0D
DODOE+0D
0000E+OD
000CE+D0
000CE+CO
ODDOE+DD
0000E+00
. 000CE+0D
000CE+00
DODDE+DD

0%) generated by PIONe
0%) generated by PION-
0%) generated by KAONe
0%) genecated by FKAON- e
0%) generated by LAMBDA
0%) generated by ALAMEDA
0%) genscated by FKAONSHRT
0%) generated by SIGMA-
0%) generated by SICMA+
0%) generated by SIGMAZER
.0000E+DO 0%) generatad by PIZERD
- 0000E+0D 0%) gensrated by EKAONZERO
Sase oo — cated by AKAONZER

0 crated by RESERVED

) # of secondaries in stars 0 c . g ted by NEUTRINM
3 # of fissions Detailed statistics for  [ith bf amvmons
L) # of decay products cated :y RESERVED
3 rated RESERVED

7 each particle type  [atii vy asioma-

.0 catad by ASIGMAZE

i} i, . lcated by ASIGMA-
0000E+00 ( 0.0%) 0. ODOOE+D0 ( 0.0%) generated by XSIZERO

AAASE AN P A e " AARRe AN -

0
o
"

S

ik _JScoring
) Scattering lengths
() Regions summary

() Events by region
() Scattering statistics
o Run summary

() Totals/CPU time

o
o~
S

(
(
(
(
(
(
(
(
(
(
(
(
(
5
D000E+0D ( 0.0%) generated by MUONe
(
(
(
(
(
(
(
(
(
(
(
(
(
(

[ i, i, iy i, i, o, i i, i, o i i g, i, i, g g, g, g i s, O, O, i, i, g, g,

fopooeenoeee

POOCOOOOOCOOOoOOOOoOMMOOCOOCONOOOoOOOODODOOODODD

) # of particles decayed

(] # of stopping paricles

[} # of pant. from low en. neutrons
1) Energy balance

IDOOOY



| Energy Balance

\ FileViewer: ¢x3003.out

3.5000E+00 (100. %) GeV available per bean particle divided into
Prompt radiation Radioactive decays
2.2085E-01 ( 6.6%) 0.00002+00 ( 0.0%) GeV hadron and muon dE/dx
2.0173E-01 ({ 5.8%) 0.0000E+00 { 0.0%) GeV electro-magnetic showvers
2.9934E-02 ils and heavy fragments
+ { 0.0%) 0.0000E+00 ( 0.0%) GeV particles below thres
- . . on ener
Nuimb< outoit 1 22872 03 ( 0.0%) 0.00002+00 ( 0.0%) GeV low energy neutron o4
B Re‘{qumestzdproducts/oeca 0.00002+00 ( 0.0%) GeV particles scapmg the systenp
Neutonda!pa ys - 0.0000E+00 ( 0.0%) GeV partlcles d1SCSTUET
Y dprax (0 0.00002+00 ( O0.0%) Ge out of time limit
) Btank common 1 1584': 01 (3.3% Ge @
L) Med| ters
S EMF-FLUKA. « Hadrons and muons below thr. are ranged out, unless thresholds
JiLE IS paTtens exceed 100 MeV
) Beam properties
) Particle thresholds 1 H
e + electrons, p05|trpns and photons not included
) Mult. Coulomb scattering (electro-magnetic showers)
) EM Showers
{+H_JScoring i -
Scaftering lengtns going in the black-hole
) Regions summary
) Initiaization Sime
L) Output during transport - B
;”:;,“‘,,”V reglon Neutrinos are discarded by default
ering stafisucs
Gnnummy
:g‘,:';;;m,,e,m,s Calculated by difference: in pure e-m problems it should be 0, while in
:g‘,g:sc'g;*p 3 hadronic problems it is the energy spent in endothermic
) # of particles decayed nuclear reactions ( ® 8 MeV/n), or gained in exothermic
h ootstopplng particies . o .
part. from low en, neutrons (i.e., mostly neutron capture): it is —total Q
i




| Error message

FileViewer: ex 3001.out

File Edit View

=l e _3001 .out
3] Licensedversion
'Fﬂ' Ihput gchio
| ) Scaring
&l Bun summary
T ERROR

GEOEHD .0 n.o ii. 0 -&.0 .0
GEOENTD 1z0.0 1.0 170.0

FEEE Geometoy debugging reguested and activated FF%F
from X=-6,000000000E+00 to X= 6, 000000000E+00 in step dx=
from ¥= 0,000000000E+00 to = 0,000000000E+00 in step d¥=
from Z=-&,000000000E+00 to 2= 1,100000000E+01 in step dE=

Total time wsed for geometron initialization: G5.59393E-02 =

#EEEE Next control carpd ##FFFF MATERIAL 0,000 0,000
0,000 WTATEF.

#EEEE Next control carpd ##FFFF MATERIAL 0,000 0,000
0. 000 AIR

#EEEE Next control carpd ##FFFF COMPOUHD 2,000 3,000
0,000 WTATEER

#EEEE Next control carpd ##FFFF COoMPOUND -0, 9256 7.000
20,00 AT

#EEEE Next control carpd ##FFFF BANDOMIZE 1.000 0,000
0. 000

Eti64 INITIALIZED: 92765 12345 I

#=wEFEE Fext conbrol capd F#F#FFF ASSIGHMHA 1,000 1,000
0. 000

#=wEFEE Fext conbrol capd F#F#FFF ASSIGHMHA 26,00 2.000

0. 000

##% pable to resolwe name element FLOBTAN in card F%%
ASSIGHMA FLOERIAH TAHRGSZ
#F% pon stopped FEF

-E, IDEEG
&

1.000000000E-01
0, 000000000E+00
1.000000000E-01

1.000

1. 2250E-03

1.000

-0, 2837

0,000

il

il

L 0on

L 0on

L 0on

L 0on

L 0on

0o

0o

0,000

0,000

0,000

-1.5720E-02

0,000

0, aon

0, aon

~L_




| flair: Data Processing

o Flair the first time scans the

[ J
] ﬂ\modified the input c

input for possible unformatted
output data for each scoring
card. It creates automatic rules
for processing (merging).

If in the mean time ?/ou have
ick the
“automatic” scan

5’ ® The default names are generate

— by the rules specified in the

Special Characters:
\l Input name

\T Type (usrtrack...)
| Any character

+ 1 or mere char

\d Digit

Syntax: [+-][filename | ~regexpr$]

\U
\t

-

[}
\D

http://docs.python.org/lib/re-syntax.html

Unit name

Short type (t.x,...)
0 or more char
0 or 1 match of char

Non Digit

rRun rUsrXxx Type
<=ngen-= |—: ngen_usrbin_60 _ﬂ  USRBIN
ngen_bias ngen_usrtrack 61 j o T
ngen_imp
T USRBDX
q " USRCOLL
[ USRYIELD
UCLEI
/ /
File Name Size Date
ngen[][]]__fﬂr" en annnn3In SAMR AT AT AT
ngen001 for &) () preferences ——— ®® ® > =
ngen002_for . 2 r
ngen002_for Programs Typea | Default Output File Name | P /
ngen003_for |Froject resnuclei VAT WU )
ngen003_for |Window usrbdx VAT W 3
ngen004_for |INput Frame usrbin MAT U
ngen004_for usrcoll MAT AU
ngenoos_for |Gnuplot usrtrack VAT VU
ngen005_for [Fonts usryield VAT \U
Colors
&) O File Selection Rules
~Rules
+~\\d\d\d_fort.\U$% _:ﬁ 7
+~\hd\d\d_ftn.\U% ﬂ m —
2]
8|
/

ﬂ Cancel |

preference dialog

e The automatic rules could be
modified by manually adding or
removing files or by advanced
pattern matching with the filter
dialog

26




| Plot List

Plot List

e Plots can be created in the “Plot”
list frame. Either Add new plots
or Clone from existing ones.

TOF Target Geometry L ﬁl
‘ usom | G
|
i e Itis important to set a unique
2|
r

enedep Deposited Energy USREIM
Muence Particle Fluence USR-1D
resnuc Resitual Muclei RESHUCLE

filename for each plot.

This filename will be used for
every auxiliary file that the plot
needs (changing the extension)

e ~ The Filter button creates
automatically one plot for each
processed unit

e Double click on a plot, or hit
Enter or click the Edit icon to
ol display the plotting dialog
e The list box is editable with a
Plot Types Slow Double Click

o Geometry  For geometry plots e Right-click brings a popup menu
e USRBIN For plotting the output of USRBIN with all options

e USR-1D To plot single differential quantities from cards
USRBDX, USRTRACK, USRCOLL, USRYIELD

e USR-2D To plot double differential from USRBDX
e RESNUCLE To plot 1d or 2d distributions of RESNUCLE;

e USERDUMP  To plot the output of USERDUMP. Useful for
visualizing the source distribution (ToDo)

27



Plotting Frames

laLleLs

Title: |USR—1D ngen_usrtrack_61

Options: |

File: |ngen_u5rtrack_61_p|ot

.eps j@ Display: |0 = Line Type: j

~Axes Labels

Size | Multiplot

Saf
X:| 0pt:| [ grid aspect: I_
Y:| 0pt:| v legend Width:l_ Height:l_
rAxes Range : :
I7I-:}g}(:| -| I_I-:}g}(2:| -| [ show Get
Wlog‘(:| -| FlogY2:| -| Fshow@
o g [ L
— W= : T
g T BT .| [ S
| | am . ‘ | | n r L L I
t ._ m m Lo l.- _
i = Ea [ = ==
. Bt n i [ | o
[ B BN} L B L  mm
-
rGnuplot commands
L Plot
__®
4, Replot
s Save

All plot types share some
common fields:

Title + options, Filename, Axis
Labels, Legends (Keys) and
Gnuplot Commands.

Plot button (Ctrl-Enter) will
generate all the necessary files
to display the plot, ONLY if they
do not exist.

Re-Plot will force the creation of
all files regardless their state

Check the gnuplot manual to
provide additional customization
commands: e.g. To change the
title font to Times size=20, add
in the Opt: field the command:
font ‘Times, 20’

28




General Tips

JAA

e To set some default parameters for gnuplot create a file called
~/.gnuplot
e The output window displays all the commands that are sent to

gnuplot. As well as the errors. In case of problem always consult
the output window!

e In the Gnuplot commands you can fully customize the plot by
adding manually commands. Please consult the gnuplot manual
for available commands

e All buttons and fields have tool tips. Move the cursor on top of a
field to get a short description

29




JAA

Geometry Plotting

l u n * [ | | “ & |
rCenter

x: |00 Ao |00 A |00 Move |

ITH IIII.IZI Huy: IIII.IZI Aoz IEI.EI Move [u,v] I

z: |00 fz: |00 Reset |
~Basis
w [0.0 |0.0 1o %y| yz | -u|Ang: |00 9 | Polar |
v: 0.0 10 o0 x-z| swap| -v| Rotate & | Reset|
~Extends Grid Options Style ~Type
s 500 200 x| Get | |Muw:[200 | i boundaries & labels Palette | |Material |
o IW % 15| Reset | |7Hu: W Vector Scale: IEI1_ Font: | |Mﬂ

d A

e For geometry plotting the following information is needed (Fields with
white background):

= Center (x,y,z) point defining the center of your plot

= Basis (U,V): Two perpendicular axis vectors defining the new system

= Extends (DU, DV) of the plot. The total width/height will be twice the extends
= Scanning grid (NU, NV): how many points to scan

= Plotting type (Only borders, Regions, Materials, ...)

30




Geometry plotting

JAA

e All input fields with background are used to perform
operations on the previous fields. e.g. to rotate the basis-vectors

e When the "“Plot” button is pressed, flair will create a temporary
input file containing only the geometry and the related
information together with the appropriate PLOTGEOM card. It will
start a FLUKA run, and on exit it will convert the PLOTGEOM file
in a format that gnuplot understands

31




JAA

USRBIN

With the USRBIN plotting frame you can perform:
e 2D projection or region/lattice plot
e 1D projection or region/lattice plot
e 1D maximum trace
e 1D trace scan
of the data or errors from USRBIN data.

—Binning Detector

File: tutorial_usrbin_50 7| Title:
Cycles: Primaries: Weight: Time:
—Binming Info
Det: | | ¥ % Min:
Type: Y. Max:
Score: Z: Int:
eriectlinn & Limits : | 2D Histogram | 1D Histogram | Region
|| - — i i

Set the usrbin summary file in the File: field
Select from Det: the detector to use.
All the available detector information will be displayed

The information Mininum, Maximum and Integral will be filled
after the plot! WARNING is always the projection min/max




N

'USRBIN (2D plot)

T I i n 1 o (% Ry
~Projection & Limits Type: 2D Projection v|
X |ﬂ|1 = |ﬂ Get | Color Band Geometry

LA |ﬂ|1 = ﬂ [ swap Min:|le—13 Max:|[].[}[]1 Use: geometry |ﬂ

* Z: |ﬂ|l = ¥| [ errors CPD:|3 = Cﬂlﬂr5:|3[] = Pos: [0

Norm: ¥ log | |Palette: FLUKA |¥| # Round Axes: Auto v
T S—
e Select the “2D Projection” type
e Select the projection axis, limits, and rebinning
e swap: will exchange the plotting X and Y axis
e errors: will plot the (uncorrelated) error values as color plot
e Get: will get the projection limits from the gnuplot window
e Norm: is the normalization value or expression. You can even

define a function to use as normalization using as argument x:
e.g. 5¥x**2+4%*x
e log: select linear or log in the color bar axis
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'USRBIN (2D plot) cont.

f\

.- =m = RN bl L
~Projection & Limits Type: 2D Projection |ﬂ
X |ﬂ|1 = |ﬂ Get | Color Band Geometry

& |ﬂ|1 = ﬂ [ swap Min:|le—13 Max:|[].[}[]1 Use: geometry |ﬂ
* Z: |ﬂ|l = ¥| [ errors CPD:|3 = Cﬂlﬂr5:|3[] = Pos: [0
MNorm: v log Palette: FLUKA |ﬂ v Round Axes: Auto |1

-F N T TE

e The Minimum, Maximum, Colors and CPD (Colors per decade) are
interconnected.
log10(Max) = log10(Min) + Colors/CPD
e Once the value is changed in one field, the Max will be calculated
accordingly

e Palette: offers a possibility to the user to choose from various
predefined palettes. The user can define his own palette using

the “set palette” command from the “"Gnuplot commands” text
box
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USRBIN (2D plot) cont..

JAA

Superimpose the geometry can be done either automatically or
manually.

= Auto: Select —Auto- in the Use: field of the Geometry and the
program will try to draw the geometry at the middle of the limits on
the projection axis. To change the position modify the Pos: value

= Manual: The dropdown listbox will display also a list of all geometry

plots in the flair project. Select the one you prefer and the plotting
axis. The manual mode can be used in special cases when the usrbin
file do not contain the absolute coordinates

e The color palette is predefined in flair, but the user can modify it
with the “set palette” gnuplot command. See gnuplot help page
for more info.
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/USRBIN (1D-plots)

I HE N . || EEET B I =
Type: 1D Projection Fl

~Projection & Limits
X ﬂlﬂ |ﬂ Get | Plotting Style - rLines Points -
- jlﬂ |ﬂ [ swap With: steps |ﬂ Type:ﬁ Type:ﬁ
v 7= jlﬁ |ﬂ [ errors Axes: x1yl |j Width: 1 3 Size:ﬂ
Norm: v log Smooth: |! Color: |I Style: 0 =

LHI-IL

1D Projection
e Select the projection axis from “Projection & Limits” as before

WARNING: When making projections the error is typically
underestimated.

1D Max
e Same as the 1D Projection, but displays only the maximum value

on each slice. (eg. on a Z-projection, it will display the maximum
on each X-Y slice)

1D Trace Hor V
e Displays the position of the maximum and also the FWHM on

either the horizontal or vertical plane (requires the usbmax.c prg)
Plotting Style: (see USR-1D) 36
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USR-1D Single Differential Plot
J | I = THEE N
‘Ei‘f”_ N de _D::::;:::aj_umnu_s1_tan.|i3 il Det:|  |Block: 0 =]
L‘ﬁ:t“';“r:“ il Show: W graph = legend Norm: |7e12
gl With: Wﬂ Type: H Type: Il_il
il Axes: Ir|ﬂ Width: H Size: E
—l"fil | Smooth: | ¥] | Color: | *] .Stule:lﬁ
e N

e USR-1D is able to plot the 1D single differential information from
the USRBDX, USRCOLL, USRTRACK and USRYIELD cards (The 2D
information is not handled).

e The file type in use should have the extension _tab.lis and are
generated by the FLUKA data merging tools (See Data Frame)

e You can superimpose many scoring output in a single plot.

37




USR-1D Single Differential Plot

The basic steps to create a plot are:
e Add or Clone a _tab.lis file, in the Detectors listbox.
e Select the detector to be used from the Det: dropdown listbox

e Set a name in the Name: field. Names starting with # will not be
displayed as keys in the plot

e Select the X: and Y: information to plot as well the Style:
X,Y,Style have different values.
Note: Different combination will be interpreted in different way
from gnuplot, resulting to maybe unwanted results
e You have the possibility to select:
= Plotting axes
= Smoothing of the plot

= Color, line type, width, point sizes etc.
(Enter the command "“test” in the gnuplot command and hit “Plot”
you will get a plot of all possible types)

= Predefined styles

JAA
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USR-1D Plots

JAA

e X: choices:
[x], xh refer to the limits of each individual bin of the histogram]
= GeoMean [sqgrt(xl*xh)] Geometrical mean. Should be used
if X is scored as a log-histogram
= Mean [(xI+xh)/2] Normal mean. For linear scoring
= Low [xl] Low value of the bin
= High [xh] High value of the bin
e Y: choices:
= Y Y-bin value as given by FLUKA
m Y x <X> Y-bin value multiplied by the mean
X value of the bin (Isolethargic)
= Y x <Xgeo> Y-bin value multiplied by the
geometrical X-mean of the bin
(Isolethargic)
= Y xXl -//- with the X-low value of the bin
= Y xXh -//- with the X-high value of the bin

= Y x DX -//- with the width of the bin
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USR-1D Plots

JAA
\U

e Style: has a huge list of choices as given by gnuplot. You can
consult gnuplot manual for the description of the options. Some
suggested settings are the following:

= To make a line/scatter plot with or without errors

X: GeoMean (if scored in log), Mean (if scored in linear)

Y: Y x < Xgeo or X>, for isolethargic plotting

Style: lines, linespoints, dots, errorbars, yerrorbars, errorlines...
= To make a histogram

X: Xlow [xl]

Y: what ever choice you want to plot

Style: steps

or

: Xhigh [xh]

S’Eyle: histeps
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USR-1D Plots

JAA

You have the possibility to superimpose plots. Useful if you want
to show a histogram with the errorbars superimposed.

You can selected angular slices from USRBDX data using the
"Block” option

You can superimpose experimental data or any other data file
and override all options using the “Using:” input field
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