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The FLUKA Standard Output

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

(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 /inpz#7#.err and inp###./og files)

e Let’s have a look at ex _3001.out (editor or flair output viewer:
Process — Files — select ex_3001.out Qg]l or
fless ex_3001.oui)



Input echo

File Edit View

Sy ex3001.out
Licensefsersion
/4] Input Echo
uclear Data

HE) Mulmiz Qutput

-2 Reqguested Products/D
HE) Meutron Data

HE) dpde

2 Elank Comman

—E) Media Parameters

=2 EMAR-FLLIKA

2 Fluka Particles

=) Beam Properties

=) Particle Thresholds
—B) Termination Condition:
2 Mult, Coulomb Scatteri
2 EM Showers

2] Particle Importances
+H_Scaring

—2) Material Properties
2 Regions Summary

2 Initialization Time

2 Output During Transpe
HE) Events by Region

2 Scattering Statistics
+HZd Bun Summary

The data cards are parsed in groups, and do not appear in

same order as they are inserted in the input file...

1

...................................... P Y S . PUN U P P P =SS
**+++ Next control card +*+*+  TITLE 0. 0aa 0. 000 0. oao 0. 000 0. 0ao 0. 0aa

FLUKZ Course Exercisze
Poooooooo oo o oo oo e e *
F o use names everywhere and free format for geometoy 0000 —mmmmmmmm oo *
**+++ Next control card ++*#*+  DEFAULTS  0.000 0. 000 0. oao 0. 000 0. 0ao 0. 0aa NEW-DEFA
Poooooooo oo o oo oo e e *
Fommmmomssoss===s beam definitions e &
T e *
e e Geometry e &
o s Sy S S S S *
s Sy S S S S S *
Fommmmomssoss===s Materials defiration e &
T e e *
T e *
T e *
s Sy S S S S S *
Poooooooo oo o oo oo e e *
**+++ Next control card ++*#*+  EBEAM -3.500 -8, 2425E-02 -1.700 0. 000 0. 0ao 1.000 PROTON
**++ Nensity scaling factors start at location 1 and end at 4000 (I+4 addr. ) ***+
**+++ Next control card ++*#*+  BEAMPOS 0. 0aa 0. 000 -0. 1000 0. 000 0. 0ao 0. 0aa
**++++ Next control card +*#*+  GEOBEGIN  0.000 0. 000 0. oao 0. 000 0. 0ao 0. 0aa COMENAME

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




Input echo — Geometry output

X FileViewer: ex3001.out

————

File Edit View

=

Fle

exdlil.ou

'E Licensefsersion
Ya]lnput Echo

E) Body data

» Becion data

IE Eody echo
5 Fegion echo

Muclear Data

—E) hAulmiz Output

Feguested Products/Det

Mettron Data

dpfd

Elank Comman

H3) hedia Parameters

ErAF-FLUKA,

Fluka Particles

Eeam Properties

Farticle Thresholds

T

Body n.

EBody n.

Body n.
Body n.
Body n.
Body n.

Body n.

Edit  Miew

1
0. 000000

2
-1000. 000
3

2.718000
4
3.140000
5
13.14000
B
4.140000
T
5. 140000

Interpreted hody echo

SEH

REP

ECC

P

ETP

P

ELE Fot.
0. 000000
VoI Rot.
1000. 000
TARG Fot.
0. 000000
ET1low Rot
EThigh Rot.
Tlseq Rot
T2szeq Rot

Particle Importances

i

o 1S earinn

Interpreted region

Uit Coulomb Seattering || so—_—_ "1 _____
Er Showers 4

echo

switch on to debug this geometry

0. 000000
-1000. 000
25. 00000

10000. 00
1000. 000
25. 00000

-1000. 000

1000. 000

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

X! FileV

i

- Reqi . 1 BLEHOLE
O Eody data gionn 1 mE names
o riEflol 19ketizl Region n. 2 TARGS1
) Body echo 3 a4 g
- Region n. 3 TARGS2
Fuclear Data . 3 - 7
B Mulmizx Output Region n. 4 TARGS3
Feguested Products/Det : 3 -7 5
Meutron Data GG B g IREAIE
8 i mf
Blank Comman R 5 -t
3 Media Parameters 1 OPTION 0 WaAS USED IN CALCULATING VOLUMES, FOR 5 REGIONS
) EMF-FLUKA 3. INPUT VOLUMES, ANTTHING ELSE: VOLUMES = 1.0
Fluka Particles
Beam Properties
Particle Thresholds o W'LU?LES BT 3 4 c
—3) Termination Conditions ||"yoLipe 1. 000E+00 1. 000E+00 1. 000E+00 1. 000E+D0 1. ODOE+D0



File Edit View

exd007.out
Licensefversion
+iaj Input Echo
Muclear Data
Ul Ciutput

2 Meutron Data

—E) dpfdx

B Blank Common

—2) Media Parameters

1 ERAF-FLILIKA,

-3 Fluka Particles

-2 Beam Properties

—B1 Particle Thresholds

2 Termination Conditions
—E) Mult. Coulomb Scattering
2 EM Showers

HE) Particle Importances
+H_)Scaring

—E) Material Properties

-2 Regions Summary

) Initialization Time

—E) Output During Transport
B Events by Region

—E) Scattering Statistics
S Bun Summary

—EI Requested Products/Decay

~ Nuclear data [1/3]

% FileViewer: ex4001.out

**+ Reading ewvaporation and muclear data from vnit: 14

*+++ Muclear data file for PlukaQx-20xy ++++

File wersion: 2011.1

Copyright (C) 1990-2011 by Alfredo Ferrari & Paola Sala

**+ Eyaporation: using NNDC (1996) data *++

Starting location in blank common of LVL data: 4524
Last location in blank common of LWL data: Qe 34777

Starting lecation in blank common of CE  data: 9634778
Last location in hlank common of CE  data: 95355449

Starting leocation in blank common of alpha data: 9685550
Last location in blank common of alpha data: 9688309

Starting lecation in blank common of gamma data: 9688310

Last location in hlank common of gamma data: 9819257

Starting lecation in blank common of beta data: 9819258
Last location in hlank common of beta data: 9361545

Starting location in blank common of GDR data: 9861546
Last location in blank common of GDR data: 916600

Starting leocation in blank common of (g, x) data: 9916601
Last location in hlank common of (g,x) data: 10219521

*EE+

*dEE

*E++

*EEE

*EE+

*dEE

*EEE

*EE &

*EE+

*E++

RIELZ/Ign. self-cons. T=0 W, E-dep. lewel density used **++
RIPL-2 / Ignyatuk lewel density en. dep. used THTD
with Moller, Wiz self-cons set of parameters for T=oo **++

Original Gilkert/Cameron palring energy vsed FOTE
Maximum Fermi momentum 0. 268371314 GeV/c **+*
Mazimum Ferml energy : 0. 0376013778 GeW  *+++
hverage Fermi energy : 0. 022676840 GeW  **++
Average binding energy 0.00768006314 CeW  *+++
Muclear well depth : 0. 04528144 GeW  +**+
Excess mass for 11-B 0. 00866803903 CeW  ++++

Information about
the basic nuclear
data file used

Some memory
allocation details

(6)6)



File Edit View

exd007.out
Licensefversion
+iaj Input Echo
Muclear Data
Ul Ciutput

2 Meutron Data

—E) dpfdx

B Blank Common

—2) Media Parameters

1 ERAF-FLILIKA,

-3 Fluka Particles

-2 Beam Properties

—B1 Particle Thresholds

2 Termination Conditions
—E) Mult. Coulomb Scattering
2 EM Showers

HE) Particle Importances
+H_)Scaring

—E) Material Properties

-2 Regions Summary

) Initialization Time

—E) Output During Transport
B Events by Region

—E) Scattering Statistics
S Bun Summary

—EI Requested Products/Decay

*EE+

*dEE

*EEE

*EE &

*EE+

*E++

*EEE

*EE+

*dEE

*E++

*EE &

*EE+

*dEE

*EEE

*EE+

*EE+

*E++

*EE &

*EE+

*dEE

*EEE

*EE &

*EE+

*E++

Btomic
Muclear
Excess
Cameron
Czm. EL.
My, &5
Btomic
Nuclear
Excess
Camexron
Cam.EL.
My, &5
Btomic
Huclear
Excess
Cameron
Cam.EL.
M. &S5
Btomic
Muclear
Excess

Cameron

Cam.ELl. E. m.

My &5w. E. m.

mass

mass

mass

mass

mass

mass

mass

mass

mass

mass

mass

mass

E. m.

for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for

for

40-Ca
40-Ca
55-Fe
55-Fe
5E-Fe
EE-Fe
55-Fe
E5-Fe
S6-Fe
LE-Fe
56-Fe
SE-Fe
S6-Fe
56-Fe
107-Ag:
107-Ag:
107-Ag:
107-Ag:
107-Ag:
107-Ag:
132-He .
132-He:
132-Xe:
132-He:

~ Nuclear data [2/3]

% FileViewer: ex4001.out

37 224926 GeV

37 2147555 GeW
-0. 0574751087 Gev
-0. 05950415849 Gev¥
-0. 0530860823 Gev
-0. 0575032495 Gevw
51.1747131 GeV
51.1614609 Ge¥V
-0. 0606013089 GeV
-0. 0623576604 Ge¥
-0. 0608349637 GeV
-0. 0604362086 GeV
G2.1030807 GeV
2. 0898285 GeV
-0. 083405259 GeW
-0. 0891378522 Gev
-0. 0836852360 GeV
-0. 0832571116 Ge¥
99 5814896 GeW
99 5576096 GeW
-0. 0892794058 GeV
-0. 08980838515 Gev
-0. 0892364987 GeV
-0. 0834251093 Ge¥

*EEx

tEEE

*EEE

*EEE

*EEE

*+++

tEEx

tkE*x

*dEd

*+++

*EEE

*EEE

tEEE

tEEx

ki

*EEE

*+++

*EEE

tkE*x

tEEE

*EEE

*EEE

*EEE

*+++

Nuclear data used
In the program




File Edit View
exd007.out
Licensefversion
+iaj Input Echo
Muclear Data
Ul Ciutput

2 Meutron Data

—E) dpfdx

B Blank Common

—2) Media Parameters

1 ERAF-FLILIKA,

-3 Fluka Particles

-2 Beam Properties

—B1 Particle Thresholds

2 Termination Conditions
—E) Mult. Coulomb Scattering
2 EM Showers

HE) Particle Importances
+H_)Scaring

—E) Material Properties

-2 Regions Summary

) Initialization Time

—E) Output During Transport
B Events by Region

—E) Scattering Statistics
S Bun Summary

—EI Requested Products/Decay

~ Nuclear data [3/3]

% FileViewer: ex4001.out

**++ Mw &5y, E. m. for 235-UT 0. 0413222089 GeW  *+**
**++ BEomic mass for 235-T 218. 042078 GeW  +EE+
**++ Muclear mass for 235-U 218. 895767 GeW  +xEx
**++ Excess mass for 238-U 0. 0473045185 GeW  #*++
**++ Cameron E. m. for 238-U 0. 0524553321 GeW  *+**
**++ Oam . E1l. E. m. for 238-U : 0. 0431762430 GeW  ++++
**++ Mw &5y, E. m. for 238-U 0. 0473943055 GeW  *++*+
**++ Btomic mass for 238-U 221, 74285 GeW  rEEx
**++ Muclear mass for 238-U 221, 69EESS GeW  +EE+

activated ++++
activated ++++
activated +++*
requested & activabed *++**
requested & actiwvated *+**

**++ Eygporaktion from residual nucleus
**++ Tleexcitation gemma  production
**++ Eygporated "heawies" transport
**++ High Energy fission
**++ Ferml Break Up

active options for
the nuclear model

*+++  Nentrino generators initialized F T T ++*+

MNeutrino Hsec file fromm ***
DATE: 9,10/ 8, TIME: 19:48:1 +++

*++ Nentrino xsec file header:
*++ Neutrino xsec file generated om:

Minimum kinetic energy for EME 1. 0000E-03 (GeV/n)

Owerall minimum kinetic energy for ion nuclear interactions: 1. 0000E-03

**+ Material WATER (#*

*++ WMaterial AIR (#

**++ FPluorescence data successfully retrieved from unit 13 *+++

(GeV/m)

26 avtomatically guessed by FLUKZ, please check i1ts correctness +*+

27 automatically guessed by FLUEA, please check its correctness ++*+

~~



Material properties

% FileViewer: ex4001.out

File Edit View

Sy exd001 . out *++% Sphroutine Mulmizx: medium n. 2f *xEx
Licensefversion I I
+g]|nput Echo DI-IU.mber of elements = 2, Density= 1 000000 (gfc:m;;3)_ Materlal propertles,
MNuclear Data L Z Pa e o=t . .
: Index Atomic Atomic Proportion Proportion
[ Muimix Oupu] Atonic Atondc b Pt~ | multiple scattering
E Feqguested ProductsiDecays
Meutron Data 1 1. 00000 1.00794 0. 666EET 0.111898
e dpidx 2 a.0ooon 15 9994 0.333333 0. 888102 paramete rS
% aggg%ﬂpﬁﬁ&ers ETILDE, 2E103, ELCCRA= 7. T8TEBE+00 2 51981E+00 1.08102E-02
) EMF—FLUKA *++4| Warning! || Least square fit for blccre failed to keep max. rel. Blece err. below 1% *+++
—E Fluka Particles s++4| Moz error is 1.1 % for beta2 = 0.00358 ++++
E Bearmn Properties
Particle Thresholds i i i
U Tepin i G s ETILDE, AE103, BLOCRE= 6. G31GEE+D0 2 G10S1E+00 1. 07635E-02 This warning is normal!
LB MUt Coulomb Scattering BLCC, XCC, TEFFLUD, ¥R0OFLU= 6. 33212E+03  T7.58200E-04 1. 05T34E-03 4. 2T023E-05
LB EM Showers BLCCE, XCCE, TFEMFO, ZROEMF= 7. 52263E+03 8 13614E-01 2. 65915E-03 8. 90013E-02
|5 Particle | Particle n. : -& Ecutm (prim. & sec.] = 3. 747 Ge¥  3.747 GeV, Hthnsz = 1.0000E+30 GeW
article Impartances Particle n.: -5 Ecutm (prim. & sec.) = 2,028 GeV 2828 Ge¥,  Hthnsz = 1.0000E+30 GeV
+_]:5caring Particle n.: -4 Ecutm (prim. & sec.) = 2. 329 Ge¥ 2.829 GeV, Hthnsz = 1.0000E+30 Ge¥V
= Material Properties Particle n - -3 Ecutm (prim. & sec ) = 1 896 Ge¥ 1. 808 GEV, Hthnsz = 1.0000E+30 Ge¥
e Reginns Summaw Farticle n. : 1 Ecutm (prim. & sec.) = 0.9583 Ge¥ 0.9533 GeV, Hthnsz = 1.0000E+30 Ge¥
-3 Initialization Time Farticle n. : 2 Ecutm (prim. & sec.) = 0.89583 Ge¥ 0.9533 GeV, Hthnsz = 1.0000E+30 Ge¥
B Output During Transport Particle n. : 3 Ecutm (prim. & sec.) = 2 0511E-02 Ge¥ 2 0S11E-02 GeV, Hthrsz = 1.0000E+30 GeW
L5 E t R Particle n. : 4 Ecutm (prim. & sec.) = 2.0511E-02 Ge¥ 2. 0511E-0Z2 GeW, Hthnsz = 1.0000E+30 GeW
wvents by Region Particle n.: 10 Ecutm (prim. & sec.) = 0.1257 GeV 0.1257 BeV, Hthnsz = 1.0000E+30 GeV
&) Scattering Statistics Particle n.: 11 Ecutm (prim. & sec.) = 0.1257 GeV 0.1257 Ge¥,  Hthnsz = 1.0000E+30 Ge¥
+HeEd Bun Surmmary Particle n.: 13 Ecutm (prim. & sec.) = 0. 1596 Ge¥ 01598 GeV, Hthnsz = 1.0000E+30 Ge¥
Farticle n. : 14 Ecutm (prim. & sec.) = 0.1596 GeW¥ 0.159A GeV, Hthnsz = 1. 0000E+30 Gey
Farticle n. : 15 Ecutm (prim. & sec.) = 0.5136 Ge¥ 0.5136 GeV, Hthnsz = 1.0000E+30 Ge¥
Farticle n. : 16 Ecutm (prim. & sec.) = 0.5136 Ge¥ 0.5136 GeV, Hthnsz = 1.0000E+30 Ge¥
Particle n. : 20 Ecutm (prim. & sec.) = 1.217 Ge¥W 1.217 GeV, Hthnsz = 1.0000E+30 GeW
Particle n. : 21 Ecutm (prim. & sec.) = 1.209 GeV 1.209 GeV, Hthnsz = 1.0000E+30 Ge¥
Farticle n. : 31 Ecutm (prim. & sec.] = 1. 209 GeV 1.209 Ge¥, Hthnsz = 1.0000E+30 Ge¥
Farticle n. : 33 Ecutm (prim. & sec.] = 1.217 GeV 1. 217 Ge¥, Hthnsz = 1.0000E+30 Ge¥
Farticle n. : 36 Ecutm (prim. & sec.] = 1. 341 GeV 1. 341 GeV, Hthnsz = 1. 0000E+30 Ge¥
Farticle n. : 37 Ecutm (prim. & sec.] = 1. 341 Ge¥ 1. 341 GeV, Hthnsz = 1.0000E+30 Ge¥
Farticle n. : 38 Ecutm (prim. & sec.) = 1.602 GeV 1.692 GeV, Hthnsz = 1.0000E+30 Ge¥
Particle n. : 39 Ecutm (prim. & sec.] = 1. 608 Ge¥W 1.892 GeV, Hthnsz = 1.0000E+30 GeW
Particle n. : 41 Ecutm {prim. % sec.] = 1. 797 Ge¥  1.797 GeV, Hthnsz = 1.0000E+30 GeW
Particle n. : 42 Ecutm (prim. % sec.] = 1.797 GeV 1.797 GeV, Hthnsz = 1.0000E+30 Ge¥
Farticle n. : 45 Ecutm (prim. % sec.) = 1.889 GeV 1.389 Ge¥, Hthnsz = 1.0000E+30 Ge¥
Farticle n. : 46 Ecutm (prim. & sec.) = 1. 889 GeV 1. 8389 GeV, Hthnsz = 1. 0000E+30 Ge¥
Farticle n. : 49 Ecutm (prim. & sec.) = 1.938 Ge¥ 1.988 GeV, Hthnsz = 1.0000E+30 Ge¥
Farticle n. : 50 Ecutm (prim. % sec.) = 1.988 GeV 1.988 GeV, Hthnsz = 1.0000E+30 Ge¥
Particle n. : £l Ecutm (prim. & sec.) = 2. 305 Ge¥W 2.305 GeV, Hthnsz = 1.0000E+30 GeW



Radiation Decay

[ Ml M s
Fle Edit View
—exd001.out

[

Muclear Data

2 Mulmiz Cutput

F1 Fequested Products/Decays|
2 Meutron Data

dpddx

Elank Common

Media Parameters

ErAF-FLUKA,

Fluka Particles

Bearmn Properties

Particle Threshaolds

—B1 Termination Conditions

hAult, Coulomb Scattering

Er Showers

Particle Impartances

FH_ | Scoring

haterial Properties

Fegions Summary

Initialization Time

Output During Transpart

Ewents kry Begion

5 Licensedfversion
iia] InpLt Echo
B

[

Scattering Statistics
g Bun Sumrmary

% FileViewer: ex4001.out

**+* Tsoptope tabulation data start

No radioactive products/decays requested —

Flags for applying biasing to prompt andfor decay radiation:

Hadr /muon EM Low en. Neut.

Prompt/Decay Prompt/Decay Prompt/Decay
Inter. /decay length: T F T F T F
Leading Particle : T F T F T F
Importance and W@ T F T F T F

decar

EM transport thresheld muwltipliers: '
1. 00E+00

prompt
1. 00E+00

—

at location 10219522 and end at 10242872 (I*4d addr. ) ***+

Info on the decay
radiation options

Radiation biasing




Neutron data

File Edit View

Sy exd00T . out

[

Muclear Data
fAulmiz Cutput

5 Licensedfversion
iia] InpLt Echo
B

3] Beguested ProductsiDecays
S1 dpfd

Elank Common

Media Parameters
ERAF-FLUK A,

Fluka Particles

Bearmn Properties
Particle Threshaolds

—B1 Termination Conditions
hAult, Coulomb Scattering
Er Showers

Particle Impartances

FH_ | Scoring

haterial Properties
Fegions Summary
Initialization Time
Output During Transpart
Ewents kry Begion
Scattering Statistics

[

g Bun Sumrmary

1

*** Yalues read from the cross

Panini independent Hsec

Wumber of primary groups

% FileViewer: ex4001.out

Number of primary downscatters

Mumber of primary uwpscatters

Mumber of secondary groups

Wumber of secondary downscatters
Mumber of neuwtron+gamma grovps

Total xsec table length
Loc. of within group (g->g)
Mumber of media read
Mumber of Leg. coefficients
Mumber of discrete angles

AIEC

260
260
30
4z
42
302
335
34
260
&

3

11754018

Group cross sections storage starts at 10352413
Last location used for group xsecs

section file *++

Low-energy neutron info, material
correspondence.. More info on
low energy neutron cross section
if the LOW-NEUT card is specified

*++ Fluka low enerqgy group transport thresheld: 261

corresponding to an energy threshold of: 1. 00001E-14 GeV

*++ Fluka to low en. xsec material correspondence: printed atomic densitifs are

1
und ***
Fluka mediuvm Name
number
1 BLCKHOLE
2 VACTUM
3 HYDROGEN
£ CAREON
T HITROGEN
8 0EYGEN
10 ALUMINUM
17 LEAT
20 ARGON

Hzec medium

nunber
1]
1000

0.
0.
0.

atomic density
{ at/{cm harn) )}

0O00E+00
O000E+00
0000E+00

. 0000E+00
. 0000E+00
. 0000E+00
. 0240E-02
. 2938E-02
. 0000E+D0

Id

1

13
g2
18

Id

meaningless when used in a compo

2 Id. 3
0 1]
0 1]
-2 296
-2 296
-2 296
1e 296
27 296
-2 296
-2 296




File Edit View

Sy exd00T . out
Licensefversion

+;%]Input Echo
Muclear Data

HE) Mulmiz Sutput

H2) Meutron Data
O dprix
=) Elank Comman
—2) Media Parameters
—E1 ERAF-FLUKA,
-2 Fluka Particles
2 Beam Properties
2 Particle Thresholds
H2) Termination Conditions
—E) Mult. Coulornb Scattering
-2 EM Showers
=) Particle Importances
+H_ 1 Scaring
—2) Material Properties
—2) Regions Summary
H2) Initialization Time
—E) Output During Transport
21 Events by Region
—E) Scattering Statistics
+Hgd Bun Sumrmary

=1 Requested Products/Decays

% FileViewer: ex4001.out
*++ dpSdx tab. generated vup to 11. 74 Ge¥/c/n ++**
*#++ Barkas E~32 corrections accounted for *#*+
*+++ Bloch E"4 corrections accounted for *++

+++ Mott E - e corrections accounted for *++

**+ Nuclear stopping power accounted for *++

*#+++ MNuclear form factor 'a la Eelner' selected
*++++ Standard Coulomb correction selected
**++  for charged hadron and muon bremms

*E++
*EEE

txEtEd *EtEE

dpfdx : material number 26 "WATER "
*++++ Byerage excltatlon energy :
**+++ Sterpheimer density effect parameters:

*++x+ FO = 0.2400, ¥1 = 2.8004, ¢ = -3.5017, A& =

54 intervals
1. 0000E-03 GeW

**++* Bestricted energy loss tabulated in
**++* Nelta ray production actiwvated abowe

#++++ dE dx fluctuations activated for this medium, lewvel
SRt fup toe 2I discrete lewels, up to 2 K-edges)

**++* Bestricted palr production energy loss added
**++* Fap. palr production actiwvated abowe 0.0000E+00 GeV

**++* Bestricted bremsstrahlung energy loss added
*#*++% Foap. bremsstrabhlung activated abowe 1. 0000E-03 GeV

*+%++  dpfdx : material number 10 “ALUMINUM" SHEEE

**++* Byerage exXcltatlon energy :

Check 6-ray and
bremss. threshold
(DELTARAY,PAIRBREM) ¢t

eimer density effect parameters:
0.1708, ¥1 = 3.0127, © = -4.82305, & =

54 intervals
1. 0000E-03 GeV

tted energy loss tabulated in
ray production activated abowe

2T discrete lewels, up to 2 K-edges)

T.5000E+01 e¥, weighted E/A

1. 6600E+02 eV, weighted E/&

~ Material Parameters — adp/dx

Material-dependent
parameters for
lonization energy losses

0.0912 m

*EE it
*EE it

1 #4+kx
ththk

*Ek i
*EE it

*EE it
*EE it

0.0802 m =

*EEi
*EEi

Fluctuations actiwvated for this medium, lewel 1 *+#***
+**+++t

*E+d+

: 5. EE08E-01

: 4.8181E-01

++E+t
++E+t

34773 D0 = 0.0000 #++++

txEtEE
txEtEE

3.6345 DO = 0. 1200 **++*

=
[



F B

File

Edit View

Sy exd00T . out

[

5 Licensedfversion
iia] InpLt Echo

S Muclear Data
B Mulmiz Cutput

Meutron Data
dpddx

2l Elank Common

) IMedia Parameters]

5 EMFFLUEA
Fluka Particles
Bearmn Properties
Particle Threshaolds
—B1 Termination Conditions
hAult, Coulomb Scattering
Er Showers
Particle Impartances
FH_ | Scoring
haterial Properties
Fegions Summary
Initialization Time
Output During Transpart
Ewents kry Begion
Scattering Statistics

[

g Bun Sumrmary

Feguested ProductsiDecays

% FileViewer: ex4001.out

1 Quantities/Biasing associated with each media:

Material parameters — 7ransport thresholds

WATER
Eho = 1. 00000 gfcm*+3 Rlc= 36. 0830 CIn
he = 1.51100 Me¥ Ue = 11737.8 Me¥
Bp = 0.333333 Me¥ Up = 11737.3 Me¥
dE fdx fluctuations activated for this medium, lewel 1
below the threshold for explicit secondary electron production
fup to 2I discrete lewels, up to 2 EK-edges)
 ALUMINUM
3 Fho = 2.69900 g cm*+3 Rlc= 8. 89633 CIn
he = 1.51100 Me¥ Ue = 11737. 8 Me¥
Bp = 0.333333 MeW Up = 11737.3 MeW
dE fdx fluctuations activated for this medium, lewel 1 .
below the threshold for explicit secondary electron productio prOdUC'Uon threShO|d for
fup to 2T discrete lewels, up to 2 E-edges) ‘,/’9’
+
iEEn e* in MeV (total energy,
Eho = 11. 3500 gom*+3 Rlc= 0. 561207 CIL . .
Be =  1.51100  Mev = Ue =  11737.8 v not only k|net|C)
Bp = 0.333333 MeW Up = 11737.3
dEfdx fluctuations activated for this megs level 1
below the threshold for explicit secopdary electron production . . +
fup to 2I discrete lewels, up to E-edges) / upper ||m|t for e—1n
R Mo\
el ALUMTHUM Z00m
dE Eh 2. 659900 0 cm* 3 Rlc= 8. 89633 I
(EE ke = 1.51100 MeW Ue = 11737. 8 MeV
Ap = 0. 333333 MeW Up = 11737, 3 MeV
dE fdx fluctuations actiwvated for this medium, lewel 1
below the threshold for explicit secondary electron production
iup to 2T discrete lewels, up to 2 E-edges)

same for photons

-
NN
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File Edit View

Sy exd00T . out

[

Muclear Data
fAulmiz Cutput

5 Licensedfversion
iia] InpLt Echo
B

Feguested ProductsiDecays

Meutron Data
dpddx
Elank Comman

5 hedia Parameters
S EMAF-FLLIKA,
5] Fluka Farticles

Bearmn Properties
Particle Threshaolds

—B1 Termination Conditions
hAult, Coulomb Scattering
Er Showers

Particle Impartances

FH_ | Scoring

haterial Properties
Fegions Summary
Initialization Time
Output During Transpart
Ewents kry Begion
Scattering Statistics

[

g Bun Sumrmary

Material parameters — EMF-FLUKA

% FileViewer: ex4001.out

1 Correspondence of regions and EMF-FLUEA material mumbers and names:

Reqgilon EMF FLUEZ
1 1] VACTIUM 1 EBLCEHOLE
2 1 WATER 26 WATER
Ecut = 1.5110E+00 MeW¥, Pcut = 3. 3333E-01 MeV, BIAS = F, Ray. = F, S(q, &) = T, Pzig, &)
3 2 AL UMINUM 10 ALUMINUM
Ecut = 1.5110E+00 Me¥, Poukb = 3. 3333E-01 Me¥, BIAS = F, Ray. = F, S(g, &) = T, Pzig &)
4 3 LEAT 17 LEAD
Ecut = 1.5110E+00 MeW, Pout = 3. 3333E-01 Me¥, BI&S = F, Ray. = F, S(g,2) = T, P=zig &)
5 4 ATR 27 ATR
Ecut = 1 E110E+00 MeW, Pocut = 3. 3333E-01 MeV, BIAS = F, Ray. = F, S(g, &) = T, P=zig, &)
Starting location in blank co of binning data:12075833
Last location in hlank common off\ binning data: 12195335

Starting location in blank commory of bdrx data:12195837
Last location in hlank common of Rdrx data: 12196319

Starting leocation in hla

ok _common of track Amnll dsta- 15890530

Last location in hlank c

Starting location in hlaf
Last location in hlank c

transport threshold for e* (Ecut) and photons
(Pcut) in MeV (total energy, not only kinetic)

Starting location in blaf
Last location in blank c

3




| FLUKA Particles

exhaustive list of FLUKA particles

File Edit View

Sy exd00T . out === [utput hefore the actual run - Particle properties: ===
Licensefversion
+;%]Input Echo
—Dl‘r:\]ﬂlﬂﬁr?lgr{?jﬁﬁ === Transportable Fluka particles: ===
Particle N er Mass Mean Life Charge Baryon Discar Deca POG 1
Eﬁe&uest%d Frudumstecays icle HNumb ife Charg v : d v id
eLtron Lata (GeW/o*+l) (=) mumber Flagi{=1} Flag
21 dpfd
Blank Common 4-HELIUM - 3.7273803 1.000E+1%8 3 4 1] 1 0000
%Media T 3-HELIUM -g 2.8083922  1.000E+1% @ 3 0 1 9999
L5 EME-FLUKA TRITOH -4 2. 80892148 1.000E+18 1 3 1] 1 Q4499
- DEUTERON -3 1.8756134 1. 000E+18 1 b 1] 1 Q3499
—[l Fluka Particles] HEAVYION -2  0.0000000 1.000E+18 0 0 0 1 9933
—E1 Eearn Properties OPTIPHOT -1 0.0000000 1. O00E+18 0 0 0 1 2999
- Particle Thresholds RAY 0 0. 0000000 0.0 ] i i 1 999y
Dremnon Coratons || e, 4 demn bgmns 4 4 8 L g
1 . . + = = =
E réﬂf‘\ﬂtgﬁgvﬂlggb Scattermg ELECTRON 3 0. 0005110 1.000E+18 -1 1] 1] 1 11
|5 Particle | POSITRON 4 0. 0005110 1.000E+18 1 1] 1] 1 -11
article Importances NEUTRIE 5 0.0000000 1.000E+18 0 0 1 1 12
+_]scoring . ANEUTEIE 6  0.0000000 1.000E+18 0 0 1 1 -12
21 haterial Properties PHOTON 7 0.0000000 1.000E+18 0 0 0 1 20
Qe soray | mme o opmeme w5 15 L ob
Initialization Time - : - -
E Qutput During Transport MUDN+ 10 0.1056584 2. 197E-06 1 0 0 1 -13
|5 Cvents by Heginn MUOH- 11 0. 105584 2. 197E-06 -1 1] 1] 1 13
ety St ...and many more
=== Generalised particles (201-233) (for scoring): ===
Generalised particle  Humber
ALL-PART 201
ALL-CHAR 202
ALL-NEUT 203
ALL-NEGA 204
ALL-POSI 205
NUCLEONS 205
NUCEPI+- 207
ENERGY 208
PIONS+- 209
BEAMPART 210
EM-ENEGY 211
MUONS 218 - ] 14
E+E- 213 _ . .continues on your screen! 14

AEEAN 214



Input interpreted summary — Beam

File Edit View

exd0071.out
Licensefversion
+;%]Input Echo
Muclear Data
HE) Mulmiz Sutput

H2) Meutron Data

—E) dp/d

H21 Elank Commaon

—2) Media Parameters

—E1 ERAF-FLUKA,

21 Fluka Particles

=1 Eearn Properties]

—E Farticle Thresholds

H2) Termination Conditions
—E) Mult. Coulornb Scattering
-2 EM Showers

=) Particle Importances
+H_ 1 Scaring

—2) Material Properties

—2) Regions Summary

H2) Initialization Time

—E) Output During Transport
21 Events by Region

—E) Scattering Statistics
+Hgd Bun Sumrmary

=1 Requested Products/Decays

% FileViewer: ex4001.out

=== Output hefore the actuwal run - Beam properties ===

Fluka incident beam properties:

Beam particle: PROTON Id: 1 iFluka) 2212 (POG) Charge: 1 Baryon 1. : 1
Mass: 0. 9383 (Ge¥/c~2) Mean life: 1.0000E+18 (s) Weight: 1.000

Bverage heam momentom 2 4. 337961 (GeW/c)

Average heam kinetic energy: 3.500000 (GeW)

Momentum dewviation at FWHM (gaussian): 0.0824250 (GeV/c)

Beam hit position : 0. 0oa0ooon 0. 00000000 -0. 100000000 CI

Beam direction cosines: 0. 0o000ooon 0. 00000000 1. 00000000

Beam spot FWHM E-width (Rectangolar ): 0O.0000 CIiL

Beam spot FWHM Y-width (Rectangular ): 0.0000 CiL

Beam FWHM anqular divergence (Gaussian I 1. 7000  imrad)

(Spatial distribution, polarization, and angular direction and distribution
are given in the heam frame of reference)

Beam reference frame (world coordinates):

Beam X axis: 1. 00000000 0. a0a0oaoa 0. 00a00o0a

Beam ¥ axis: 0. 00000000 1.00000000 0. 00000000

Beam £ axis: 0. 00000000 0. 0000oao0a0 1. 00000000
The nominal beam position belongs to region: S(INAIR ],
lattice cell: 0f )

Check where the beam is starting

[
(6x10)]



Input interpreted summary — 7hresholds

% FileViewer: ex4001.out

File Edit View

Sy exd00T, out === Particle transport thresholds:
Licensedversion o ,
¥ J]HﬁpUtEChO Global cut-off kinetic energy for particle transport: 1.000E-02 GeV
MNuclear Data The cut-off kinetic energy 1s superseded by indiwidual particle thresholds if set
HE) Mulmiz Sutput
—E) Requested Products/Decays Cut-off kinetic energy for 4-HELIUM transport: 1.000E-02 Ge¥
—E1 Meutron Data
e dpddx Cut-off kinetic energy for 3-HELIUM transport: 1.000E-02 Ge¥
Elank Common
:}% hMedia Parameters Cut-off kinetic enecgy for TRITOM  transport: 1.000E-0Z2 GeV
:}% Enﬂzgih;ﬁﬁjes Cut-off kinetic enecgy for DEUTERON transport: 1.000E-0Z2 GeV
e BEEF1PVUDEVUES Cut-off kinetic energy for PROTON  transport: 1.000E-0Z2 Ge¥
HE) Particle Thresholds]
-3 Termination Caonditions Cut-off kinetic enecgy for APROTON transport: 1.000E-0Z Ge¥
E Eﬂhﬂltsﬁgﬂggb StEaliiBnng Cut-off kinetic energy for ELECTRON transport defined in the Emfcut card
_gagggﬁﬂz Importances Cut-off kinetic energy for POSITRON transport defined in the Emfcut card
+H
aterial Properties Cut-o inetic ener of NEUTRIE tramsport: 0.000E+00 Ge¥
=) Material Propert ff k qy f r 0. 000E+00
—E) Regions Summary -
L3 Initialization Time Cut-off kinetic enecgy for ANEUTRIE transport: 0.000E+00 Ge¥
:}% Etﬁﬁﬁglgﬁ?gggl;$nsport Cut-off kinetic enecqgy for PHOTOM  transport defined in the Emfcut card
2 Scattering Statistics Cut-off kinetic enecgy for WEUTRON transport: 1.000E-14 Ge¥

+Hgd Bun Sumrmary
Cut-off kinetic energy for ANEUTRON transport: 1.000E-05 Ge¥

Cut-off kinetic enecgy for MUON+ transport: 1.000E-02 GeW
Cut-off kinetic energy for MUON- transport: 1.000E-02 GeW
Cut-off kinetic enecgy for KAONLOWG transport: 1.000E-0Z GeV
Cut-off kinetic energy for PION+ transport: 1.000E-0Z GeWw
Cut-off kinetic energy for PION- transport: 1.000E-02 GeW
Cut-off kinetic energy for EAON+ transport: 1.000E-02 GeW
Cut-off kinetic energy for ERON- transport: 1.000E-02 GeW

Cut-off kinetic enecgy for LAMBDA  transport: 1.000E-0Z GeV

P



Input Iinterpreted summary — 7C,

File Edit View

Sy exd00] out
Licensefversion
+%] Input Echo
Muclear Data
HE) Mulmiz Sutput
=1 Requested Products/Decays
H2) Meutron Data
—E) dp/d
H21 Elank Commaon
—2) Media Parameters
—E1 ERAF-FLUKA,
21 Fluka Particles
2 Beam Properties
E) Particle Thresholds
HEl Termination Conditions|
hAult, Coulomb Scattering]
-2 EM Showers
article Importances
+H_ 1 Scaring
—2) Material Properties
—2) Regions Summary
H2) Initialization Time
—E) Output During Transport
21 Events by Region
—E) Scattering Statistics
+Hgd Bun Sumrmary

% FileViewer: ex4001.out

=== Termination conditions: ===

Maximum cpu-time allocated for this run: 100000000000000000. 00 sec
Minimum cpu-time resecwved for outpuk: 10000, 00 sec
Mazinum nomber of beam particles to be followed: 1000
Maxinum number of stars te be generated: infinite

=== Multiple Coulomb scattering: ===

Moliere Coulomb scattering for primaries: T
Moliere Coulomb scattering for secondaries: T

Hadrons Mmuons :

Flag for MCS check with boundary normals: F

Flag for Coulemb single scattering(s) at boundaries: F

(# of Covlomb single scattering(s) at boundaries: 1
Flag for single scatterings below min. (Moliere) energy: F

=== Electromagnetic Showers: ===
EM showers are treated by the EMP (A Fasso ,A. Ferrari,P.R.Sala) code

Electrons positrons:

Flag for MCS check with boundary normals: F

Flag for Coulemb single scattering(s) at boundaries: F

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

e
~~

MCS, EM



File Edit View

Sy exd00T . out
Licensefversion

+%] Input Echo
Muclear Data

HE) Mulmiz Sutput

=1 Requested Products/Decays

—E) Meutron Data

—E) dp/d

51 Elank Comman

=) Media Parameters

=2 ERAF-FLLIKA,

-3 Fluka Particles

2 Beam Properties

B Particle Thresholds

B Termination Conditions

—E) Mult. Coulornb Scattering

B EM Showers

=) Particle Importances

e
2 Material Properties

—2) Regions Summary

H2) Initialization Time

—E) Output During Transport

21 Events by Region

—E) Scattering Statistics
+Hgd Bun Sumrmary

~ Scoring

% FileViewer: ex4001.out

Complete description of

*txt*++ "psrhin® option:

R - E binning n. 1 "TargEne " ,
R coordinate: from 0. 0000E+00 to 1.0000E+01 cm,
% coordinate: from -5 0000E+00 to 1.5000E+01 cm,
axls coordinates: X = 0.0000E+00, ¥ = 0.0000E+00
data will be printed on wnit -40 f{unformatted if
accurate deposition along the tracks requested
normalized (per vnit wolume) data will he printed

generalized

E - E binning n. 2 "TargChH " ,
R coordinate: from 0. 0000E+00 to 1.0000E+01 cm,
% coordinate: from -5 0000E+00 to 1.5000E+01 cm,
axls coordinates: X = 0.0000E+00, ¥ = 0.0000E+00
data will be printed on wnit -40 f{unformatted if
accurate deposition along the tracks requested
normalized (per uvnit wolume) data will be printed
this is a track-length birmning

eneralized

E - & binning n. 3 "TargW "
R coordinate: from 0. 0000E+00 to 1.0000E+01 cm,
% coordinate: from -5 0000E+00 to 1.5000E+01 cm,
axis coordinates: X = 0.0000E+00, ¥ = 0.0000E+00
data will be printed on wnit -40 (unformatted if
accurate deposition along the tracks requested
normalized (per uvnit wolume) data will be printed
this is a track-length birming

. generalized

t++x+++ "[JSREDE" uptiun:

EBdrx n. 1 "SplchH ", generalized particle n.
detector area: V. 8540E+01 cm*+2
this is a one way only estimator
this is a fluence like estimator
logar. energy bimning from 1. 0000E-03 to
linear angular bimning from 0. 0000E+00 to
data will be printed on wnit -50 f{unformatted if

Edrzx n. 2 "SpichH ", generalized particle n.
detector area: T.8540E+01 cm*+2
this is a one way only estimator
this is a fluence like estimator
logar. energy bimning from 1. 0000E-03 to
linear angular bimning from 0. 0000E+00 to
data will be printed on wnit -50 {unformatted if
Bdrx n. 3

"Sp3ChH ", generalized particle n.

1. 0000E+01 GeW,
6. 2332E+00 sr |

1. 0000E+01 GeW,
6. 283ZE+00 sr

each requested estimator
partic

100 bins ¢ 1.0000E-01 cm wide)
200 bins  1.0000E-01 cm wide)
CTiL
< )

at the end of the run
218

{ 1.0000E-01 cm wide)
{ 1.0000E-01 cm wide)

particle n.
100 bins
200 bins

CTiL
< )

at the end of the run

particle n. g
100 bins { 1.0000E-01 cm wide)
200 bins { 1.0000E-01 cm wide)
I
<

at the end of the run

218, from region n. 2 to region n. 3

40 hins {ratioc : 1.2539E+00%
1 hins § 6. E832E+00 sr wide )
¢ )

218, from regilon n. 3 ko reglon n. 4

40 hins {ratioc : 1.2539E+00%
1 hins { 6 EB32E+00 sr wide )
< 0}

P
0000

218, from region n. 4 to reglon n. 5



Materials — Scattering lengths

Hle Edit View

Eiy exd00l.out

[

Bl Licensefversion

La] Input Echo

=) Muclear Data
—E1 hulmiz Output
Fequested Products/Cecays
Meutron Data
dpidx
Elank Commen
3 Media Parameters
ERAF-F LKA,
Fluka Particles
Beam Properties
Particle Thresholds
H2) Termination Conditions
fAult, Coulomb Scattering
Er Showers
Particle Importances

1Scoring
Material Properties|

5l Regions Summary
Initialization Time
Cutput During Transport
Events by Region
Scattering Statistics

[

s BLn Summary

=== Material compositions:

Atomic
Humber

Material
Humber&ame

% FileViewer: ex4001.out

Atomic Density
Weight
——————‘—;;:;::;‘—‘——‘—

Data related to the beam |on
particle type specified in fss

oan

B37T0E-04
1 660E-03

oan

Inelastic
Scattering
Length for
PROTON at
Beam energy

CI

0.1000E+31
0. 1000E+31
0. 7040E+06
0. 3506E+06
39.41
39 52
0. 7054E+05
0. 643B8E+05
£5.31
36.71
15.55
13.97
14.12
43. 04
9. 239
13.25
15. 97
10. 44
a7 .58
0. 669ZE+05
T1.73
20.91
9. 055
25.79
13.87
81.49

0. 6931E+05

the BEAM card Lo
| 330E-02
740
LU Al UL LINUTT L UL [ = =] . Egg
11 IROH 26.00 G55 84 7,874
12 COPPER 29.00 63 55 8. 960
13 SILVER 47.00 107.9 10,50
14 SILICON 14.00 28 09 2. 329
15 GOLD 79.00 187.0 1932
16 MERCURY 80. 00 200.6 13,55
17 LEAD g82.00 207. 2 11. 35
15 TANTALUM 73.00 180.9 16. 65
19 SODIUM 11.00 22 99 0.9710
20 ARGON 18.00 30,05 0. 1660E-02
21 CALCIUM 20.00 40,08 1.550
22 TIN 50.00 118. 7 7.310
23 TUNGSTEN T4. 00 183.8 19,30
24 TITANIUM 22.00 47, 87 4. 540
25 NICEEL 28.00 58 69 8.902
26 WATER 3.333 6. 005 1.000
Material Munber Atom content Partial Densiti
HYDROGEN 3 0. GEERT 0.11190
OETGEN a8 0.33333 0. 88810
27 ATR T. 268 14 &5 0. 1205E-02
Material Munber Atom content Partial Densities
CAREON 3 0. 15019E-03 0. 14930E-06
NITROGEN T 0. 78443 0. 90994E-03
OETGEN 8 0.21075 0. 27925E-03
ARGON 20 0. 467T12E-02 0. 15454E-04

Elastic Radiation Inelastic
Scattering Length Scattering
Length for Length for
PROTON  at neutrons at
Beam enecqgy Threshold
Homentum
It I It
0.1000E+31 0.1000E+31 0.1000E+31
0.1000E+31 0.1000E+31 0.1000E+31
0.1418E+07 0. 7532E+06 0. 8508E+09
0. 6310E+07 0. 568ZE+06 0. 6024E+34
T7.65 35. 28 17. 26
110.5 21,35 18,23
0.1872E+06 0. 3247E+05 0. 3319E+05
0.1624E+06 0. 2574E+05 0. 3013E+05
117.7 14 39 26. 58
T5. 04 8. 896 17. 24
25.41 1.757 0.128
23. 26 1.436 8.423
21.47 0. 8543 10.59
B6. 54 9.370 20. 38
13,14 0.3344 T.012
18.79 0.4752 0. 852
22. 54 0.5612 12,03
15.03 0.4094 T.390
212.4 28 .56 4777
0.1186E+06 0.1178E+05 0. 37TE4E+05
127 1 10 49 2539
Compound |
\
interpreted
composition
0.1810E+06 0. 3030E+05 0. 3262E+05

o
oo




Regions summary

ano

File Edit View

—exdd0l.out

[

[

3 Licensefversion
Y] Input Echo

S Muclear Data
—E) Mulmix Cutput

Meutran Data
dpddx
Elank Common
Media Parameters
ErAR-FLUKA
Fluka Particles
Eeam Properties
Particle Thresholds
—3 Termination Conditions
MAult. Coulomb Scattering
ErM Showers
Particle Importances
-H_ ] Scaring

3 Material Properties

E1 Begions Summary|

2 Initialization Time
Dutput During Transpart
Events by Begion
Scattering Statistics
HiZl Bun Summary

Reguested ProductsiDecays

% FileViewer: ex4001.out

=== Reqglons: materials and fields ===

Region N. and Name Material M. and Name Magn. /EL. Field {(on/off)
(Mat. M. and WName Magn. /EL. Field (onfoff) for radicactiwve prodocts)

1 ELEHOLE 1 ELCEHOLE OFF
{ 1 ELCEHOLE OFF )
2 TARGS1 25 WATER OFF
{ 26 WATER  OFF )
3 TRRGSZ 10 ALUMINUM OFF
{ 10 ALUMINUM OFF )
4 TARGS3 17 LE&D OFF
{ 17 LEAD OFF )
5 INRIR 27  ATR OFF
{ 27 AIR OFF )

Useful way to check
material assignment

Minimum =nd Masimum step size (cm)
0. Q0000E+00 8. 00BLEE+04

0. 00000E+00 9. 9935ZE+04
0. 00000E+00 8. D0BEZE+04
0. 00000E+00 8. 09852E+04
0. 00000E+00 9. 99852E+04

Minimum/Maximum step sizes
(set with STEPSIZE option
otherwise default vaues are set)

20




Initialization time / Run informations

%/ FileViewer: ex4001.out

Hle Edit View . I |
EHXEDDLUL{} === End of the output associated with the input === event number’ tlme!
) Licensedversion
fﬁﬂ‘&;t Echo random seed, average
Mulmix Clutput Total time used for initialization: 3.43 ] 0 .
Feguested Products/Decays tl me USGd pel’ pl’l mal‘y
5 MNeutron Data . .
8 ek Common available during the run
2 Media Parameters
ERAR-FLLIKA,
Fluka Particles 1NUMBER OF BEAM NUMBER. OF BEAM ALPPROXIMATE NUMBER  AVERAGE TIME USED TIME LEFT (RESERVED  NUMEER OF STARS
Beam Properties PARTICLES HAWDLED  PARTICLES LEFT OF EEAM PARTICLES EY & BEAM PARTICLE 10000. 0 SECONDS CREATED
2 Particle Thresholds THAT AN STILL EE FOR BRINTOUT)
—El Termination Conditions HANDLED
'E'Ht;sﬁgﬁg;gb Scattering NEXT SEEDS: 0 0 0 0 0 0 18lcD 3039 0 0
S Particle | 1 944 G499 3. 0002584E-03 1. 0000000E+30 1
—1 Particle Importances NEXT SEEDS : CE3 0 0 0 0 0 1glcoD 3039 0 0
+H_]5corng 20 950 50 4. 1494131E-03 1. 0000000E+30 13
—E Material Properties NEXT SEEDS: 20145 0 0 0 0 0 131coD 3039 0 0
Bl Begions Summary 40 950 960 £ 8991313E-03 1. 0000000E+30 47
NEXT SEEDS:  AEZOF 0 0 0 0 o0 18lep 3039 1] 1]
g gﬂaﬁ%{ﬂn-ﬂfpﬂns o] &0 940 840 6. TUBOEETE-03 1. 0000000E+30 94
s F’t Hg 2 NEXT SEEDS: 140743 0 0 i 0 0 18icD 2030 0 0
1 Events by Fegion 80 920 020 6. 2740505E-073 1. DO0O0DODE+ 20 124
Scattering Statistics NEXT SEEDS: 100F1E 0 0 i 0 0 18icD 2030 0 0
FHE Run Summary 100 000 a00 f. B7T89625E-03 1. 0000000E+30 172 14

21



Results — Scoring

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

el el e

X/ FileViewer: ex4001.out

Hle Edit View
=g exdil] . out

=] Licensefsersion
sallnput Echo
B

1Region # name

ALL-PART Star Density  BEAMPART Star Density  ENERGY Density  EM-ENRGY
in cubic cm Stars/cm**3 Stars/cm**3 GeV/cm*+3 GeV/cm**3
fone heam particle fone heam particle Jone heam particle Ffone heam particle

Density

Muclear Data

L5 Muimi: Output 1 BLEHOLE 1. 000000000 0. D00D00DD0E+DD 0. 000D00O0DE+DD 2. 028100323E+00 4 GE72EEE12E-D2
_ B ? TaRGS1 1. DOODDOODDENOD 1. 7T0000000DE-D2 8. 000D0000DE-03 3. 488408038E-03 1.713414203E-04

) Fequested Products/Decays 3 TERESZ 1. 000ODOODDENID 5. 700000000E-02 3. 100000000E-02 8. 022057690E-03 7. 317582634E-04
=l
Mettron Data 4 TARGSZ 1. 00000DO0OE+ 1. CE2000000E+00 3. 820000000E-01 3083831 246E-01 1.144531387E-01
13 dpddx 5 INATE  1.000000000E+0 8. 500000000E-02 1. 000000O00E-02 9. 016724646E-03 1. 290495432503
BII:J kC

dan ammaon

| 5 Media Parameters Total (integrated over volume) . 1. 722000000E+00 4. 310000000E-01 3. 348009638 +00 1. 622193000E-01
EHEE;FPLQJH%ES s+++ Next control card +++++ 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Beam Properties

2 Particle Thresholds

# Inelastic interactions of
primary particles

—3 Termination Conditions
hAult, Coulomb Scattering
En Showers

Particle Importances
FH_15coring

—E Material Properties
Fegions Summary
Initialization Time
Dutput During Transport

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

5] Events by Region|
5] Scattering Statistics
HEI Bun Summary

NN
NN



File Edit View

-y exd001.out
Licensefsersion
+_%] Input Echo
MNuclear Data
HE) Mulmiz Cutput
—E| Requested Products/Decays
3 Meutron Data
=) dpfeix
-3 Elank Common
-3 Media Parameters
1 ERAF-FLILIA,
3 Fluka Particles
-2 Beamn Properties
-3 Particle Thresholds
-2 Termination Conditions
HE) Mult. Coulomb Scattering
-3 EM Showers
2 Particle Importances
+H_]Scaring
—E) Material Properties
-3 Regions Summary
=3 Initialization Time
HE) Output During Transport
3 Events by Region
—E| Scattering Statistics]
=1 Fun Summary

*EEt*
*EEt*
*EEt*
*EtE

*E ¥
*E ¥
*EEt*
*EEt*

 Results — Statistics of Coulomb scattering

% FileViewer: ex4001.out

Total rumber of not-performed scatterings
Total rumber of scatterings with no LDA
Ratio of rejected/accepted samplings from
[ Total multiple scatterings: 9. S186E+D4:

Total rumber of not-performed scatterings
Total mumber of scatterings with no LDA
Ratio of rejected/faccepted samplings from
[ Total multiple scatterings: 3. 634ZE+05:

in FLUEA: 848

in FLUEA: 12251

the Moliere's distribution in FLUEA: 0.aaoa
Total single scatbterings: 0.0000E+00 )

in EMF 123
in EMF (=11
the Moliere's distribution in EMF 0. 0000

Total single scatterings: 0.0000E+00 )



Results — Statistics of the run

% FileViewer: ex4001.out

Hle Edit View

i exdll.ou Total rumber of primaries run: 1000 for a weight of: 1.(000O00E+D3
5 Licensefversion Il Please remember that all results are normalized per unit weight 1]
G Input Echo The main stack maximum occupancy was g1 out of 40000 awailable
5] Muclear Data
Pﬁﬂu'mlx tOLét%ut ducts/D Total mumber of inelastic interactions (stars): 1722
: equesle roOuUCLS/LIECAY'S Total weight of the inelastic interactions (stars): 1. TEE000E+03
Meutron Data
2 dpfdx
Elank Comman Total nu.mber of elastic inte:_:au:tiu:uns; 1582
Media Parameters Total weight of the elastic interactions: 1. 582000E+03
S| EMF-FLLIKA
Fluka F’amclesl Total number of low enecgy neutron interactions: 20821
Beam Properties Total weight of the low energy neutron interactions: 2. 0826Z21E+04
Particle Thresholds
—2 Termination Conditions Total CPU time used to follow all primary particles: 6. 843E+00 seconds of:
Mult, Coulomb Scattering : : :
L3 EM Showers Average CPU time used to follow a primary particle: 6. 843E-03 seconds of:
[gg&ﬂz Importances Maximum CPU time used to follow a primary particle: 4. 699E-02 seconds of:
rﬁﬂatgrial Emperties Residual CPU time left. 1.000E+30 seconds of:
egions Summary
Initialization Tirme
Cutput During Transport
21 Events by Begion
Scattering Statistics

=HEI Bun Summary |
Totals/CPU time - -
2] # of stars
21 # of secondaries in stars CP U t I me I S n Ot
21 # of fissions =
H2) # of decay products Fea I t Ime |
21 # of particles decayed =
21 # of stopping particles
—E1 # of part. from low en. neutrons
Energy balance
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Run summary: detailed statistics

% FileViewer: ex4001.out

Hle Edit View

=iy exdl0 1. out
Licensefversion
+a] Input Echo

Muclear Data
2 Mulrmiz Cutput
21 Bequested Products/Decays
H2) Medtron Data
) dpfdi
—2) Blank Common
—2) Media Parameters
B EMF-FLLIKA,
—2) Fluka Particles
=) Beam Properties
H2) Particle Threshaolds
2 Termination Conditions
HE) Mult, Coulomb Scattering
2 EM Showers
H3) Particle Importances
+H_]Scoring
21 Material Properties
2 Regions Summary
2 Initialization Time
2 Output During Transpart
—2) Events by Begion
H2) Scattering Statistics
-H=d Bun Summary
) Totals/CPU time

S # of secondaries in stars

—2) # of fissions
—E) # of decay products
H2) # of particles decayed
H2) # of stopping particles
21 # of part. from low en. neutrons
L3) Energy balance

oooooooooHOoOoHrNoD oo oooooo Moo oo oD

. D000E+D
. DO00E+00
. D000E+D0
. 0000E+00
. D000E+D0
. 0000E+00

{100, %)
0%
0%
. 0%)
1%
0%
0%
. 0%)
3%
. 0%)
0%
0%
0%
0%
0%
1%
0%
0%
. 0%)
0%
0%
Bz
0%
0%
1%
0%
0%
. 0%)
0%
. 0%)
0%
0%
. 0%)
0%
0%
0%

e e e e R e e e S T e e e S e e e T S A e e e e M e e P A X e e A e
e e e e e e e e e e I e e Y e e e e e e e s e e

P
o e Y o o e
(]

o
—

Mumber of stars generated per beam particle:
Prompt radiation

1. 7220E+00
. 0000E+00
. 0000E+00
. 0000E+00
.0000E-03
.0000E+00
. 0000E+00
. 0000E+00
.4300E-01
. 0000E+00
. 0000E+00
. 0000E+00
. 0000E+00
. 0000E+00
.0000E+00
.9700E-01
.0000E+00
. 0000E+00
. 0000E+00
. 0000E+00
.0000E-02
. 3000E-01
. 0000E+00
.0000E+00
.0000E-03
.0000E+00
. 0000E+00
. 0000E+00
. 0000E+00
. 0000E+00
. 0000E+00
. 0000E+00
. 0000E+00
. 0000E+00
. 0000E+00

Radioactive decays
0. 0000E+00 (100, %)
0. 0000E+00 ¢ 0.0%) generated by 4-HELIUM
0.0000E+00  0.0%) generated by 3-HELIUM
0. 0000E+00 ¢ 0.0%) generated by TRITON
0.0000E+00  0.0%) generated by DEUTERON
0. 0000E+00 { 0.0%) generated by HEAWYION
0.0000E+00  0.0%) generated by OPTIPHOT
0.0000E+00 ¢ 0.0%) generated by RAY
0. 0000E+00 § 0.0%) generated by PROTON
0. 0000E+00 ¢ 0.0%) generated by APROTON
0. 0000E+00 ¢ 0.0%) generated by ELECTRON
0.0000E+00 ¢ 0.0%) generated by POSITRON
0. 0000E+00 ¢ 0.0%) generated by WEUTRIE
0. 0000E+00  0.0%) generated by ANEUTRIE
0. 0000E+00 ¢ 0.0%) generated by PHOTON
0.0000E+00 § 0.0%) generated by NEUTRON
0. 0000E+00 { 0.0%) generated by ANEUTRON
0. 0000E+00 § 0.0%) generated by MUON+
0. 0000E+00 ¢ 0.0%) generated by MUON-
0. 0000E+00 ¢ 0.0%) generated by EAONLONG
0. 0000E+00 ¢ 0.0%) generated by PION+
0. 0000E+00 ¢ 0.0%) generated by PION-
0. 0000E+00  0.0%) generated by E&ON+
0. 0000E+00 ¢ 0.0%) generated by EAON-
0.0000E+00 § 0.0%) generated by LAMEDZ
0. 0000E+00 ( 0.0%) generated by ALAMEDA
0. 0000E+00  0.0%) generated by KAONSHRT
0.0000E+00 ( 0.0%) generated by SICHA-
0. 0000E+00 { 0.0%) generated by SICHA+
0.0000E+00 ¢ 0.0%) generated by SICHMAZER
0. 0000E+00 ¢ 0.0%) generated by PIZERQ
0.0000E+00  0.0%) generated by EAONZERD
0. 0000E+00 ¢ 0.0%) generated by AKAONZER
0. 0000E+00  0.0%) generated by RESERVED
0. 0000E+00 ( 0.0%) generated by NEUTRIM
0. 0000E+00 € 0. 0% genersted by ANEUTRTIM
0.000
000 5 c 5 c
ooy Detailed statistics per each particle
.DI:IEILL"'UU U TR L a Lol 0y oL LlIn ol

[ e o

.0000E+00 { 0.0%) generated by ASIGMA+
.0000E+00 { 0.0%) generated by HSIEERO
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Energy Balance

o W o T

% FileViewer: ex4001.out
File Edit Viewr

Fidexdlllont £ BRI (00 ) B0 bl (05 Botai il Sl dis
E HB?SEE;ESI-SID” PISTEEDEE—E?t1?n8.4%} RaEI:.LESEE;YSD ?{CE‘?S%} GeV hadron and muon dE/dx
DD G GS55E-03 (0'3% 0 DODOE.DD ( 0.03) GV muclses rogoils and heavy Eragnents
D ulmix Output 0.0000E+00 { 0.0%)  0.00DOE+00 { 0.0%) GoV particles beloy threshold
—£1 Requested Products/Decays “ 0.0000E+00 ( 0.0%)  0.0000E+00 ( O.0%) GeV residual excitation enecqy
—E1 Meutron Data 1.1821E-03 { 0.0%)  0.0000E+00 { 0.0%) Ge¥ low enerqy neutrons
dp."'d}{ 2. 9282E+00 (23, T=) 0.0000E+00 ¢ D.0%) GeV particles escaping the system
i e B e e
Eﬁf{%ﬁﬁ&[mmm B 1 35anEoni { 3.0%) ' ' aey ﬁ?gsiﬁqes onh oh mE
] Fluka Particles
51 B F rti I -
_?gg;gle?ﬁ;éﬁgl o Particles below threshold:
. ol o
T3 Mk Codomb Scationng « Hadrons and muons below threshold are ranged out unless
S Partcis mportances the threshold >100 MeV;
Eiﬂ‘;ﬁgﬁg Propris « e*/y (EM- showers are not included).
gﬁ%ﬁ%mﬁmTTrrﬁ‘? Escaping the system: going to blackholes.
] Cutput Curing Transpaort . j . .
) Events by Region Discarded particle (i.e. neutrinos).
B Scattering Statistics . . .
=L Rty Missing Energy: Calculated by difference:
) # of stars * pure EM problems it should be 0;
ﬁogsecpndaries in stars J i o ’ i i
a1 115510N5
(134 of cocay procucts * in hadronic p_roblems it is the energy spent in endothe_rm_lc
ﬁg}i e e nuclear reactions (= 8 MeV/n), or gained in exothermic (i.e.
R N hetrans mostly neutron capture): it is —total Q.
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Error message

Fle Edit View

= 3fluka 17407/ex4001.¢
Licensefversion
+{aj Input Echo
+H_]5coring
+HE Fun Summary
L3 ERROR

X/ FileViewer: fluka_11407/ex4001.out

*ErEE L

*+E++

*rEE L

*+E++

*rEE L

*EEit

*rEE L

*EEit

*rEE L

*ErEE L

*+E++

Total

HNext

Next

Hext

Next

Hext

Next

Hext

Next

Hext

HNext

Next

time

control card ***++  TSEEDXE 10. 00 1 00DDDE-03
control card **+++  USRBDH 9900 218.0
control card **+*+*  [JSREDX 10. 00 1.0000E-03
control card **+*+  USREDX Q9. 00 212.0
control card **++*  USREDX 10. 00 1.0000E-03
control card **++**  USRTRACK -1.000 218.0
control card **++*  USRTRACKE 1000 1.0000E-03
control card **++**  USRYIELD 124.0 209.0
control card **++*  USRYIELD  180.0 0. 000
control card ***+*+*  RESNUCLE 3000 -60. 00
control card **+es START 1000. 0. 000
used for input reading: 4. 999E-03 5

40. 00

-50.00

40. 00

-54 .00

40. 00

-55.00

0. 0oa

-57.00

13.00

0. ooa

0. 000

0. aoa

4.000

0. aoa

3. 000

0. aoa

4.000

0. aoa

4.000

10. 00

0. aoa

0. aoo

*+++ Beglon mn.

4 (TARGS3

) has no assigned material, run stopped *+++
Bhort called from PRCHCE reason NO MATERIAL ASSIGNED TO A REGION Run stoppedl!

STOP HO MATERIAL ASSIGHED TO A REGION

0. 0oa

5.000

0. 0oa

4.000

0. 0oa

628. 3

0. 0oa

5.000

0. 0oa

4.000

0. 00o

0. 000

3299

0. 000

73.54

3. 000

40. 00

0. 000

1.000

3. 000

0. 000

0. 000

Sp3chH

Sp2ChHA

TriChH

Tiekng

activ
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Flair: Data Processing

rRun rUsrXxx rType

SIT || TR ¢ | © usrow e Flair initially scans the input for
! — = = * USRTRACK .
rgen.imp 2| © vana possible unformatted output
i data for each scoring card. It
e creates automatic rules for
/ . .
File Name | Size | Date E proceSS|ng (merglng)'
] R R e e R e A e o
5 2m or &) () Preferences ——— &) @ x) . )
s —— = “N\ ® If in the mean time you have
2‘-‘22882-?2? Prﬂig:?ct res-.nuglz;a‘IIL MAT AU T ; di df d h - | k h
ngenuns:for mi":tﬁ;\‘rame usrbdx VAT W 2 moaitrie t € InpUt click the
e N i “automatic” scan
ngen005_for [Gnuplot usrtrack VAT U 3
ngen005 for Ez?c::rss usryield \AT AU 3
T tonruies Y57 < ® Thedefault names are
e S/ I generated by the rules specified
+~\\d\d\d_fort.\U$% ;] ﬁ / 3 2
+"Wdid\d_frn.\US j ) G In the preference dialog
I =
% e The automatic rules can be
s modified by manually adding or
ot o fename | ~regerns) B removing files or by advanced
pEiemTins U Unitname pattern matching with the filter
e (usrtrack... ho e (tx... .
| \'.l' E‘]F\j' c{har::cter :I \E gorrtmtgri c(rfar ) dlalog
+ 1 or more char ? 0 or 1 match of char
\d Digit \D Non Digit
http://docs.python.org/lib/re-syntax.html 28

ﬂ Cancel |



Plot List

Plot List e Plots can be created in the “Plot”

ﬁ list frame. Elthel’.A(.jd new pIOtS
et e gl or Clone from existing ones.

&|
: _ o
uence Particle Fluence UsR-1D iI . . .
= @ It Is Important to set a unique
2
|
b
h

filename for each plot.
This filename will be used for
every auxiliary file that the plot
\ needs (with different extensions)

The Filter button creates
automatically one plot for each
processed unit

- | @ Double click on a plot, or hit
Enter or click the Edit icon to
Plot Types display the plotting dialog

o Geometry For geometry plots e The list box is editable with a
e USRBIN For plotting the output of USRBIN “Slow Double Click”

e USR-1D To plot single differential quantities from cards _ _
USRBDX, USRTRACK, USRCOLL, USRYIELD e Right-click brings a popup menu

e USR-2D To plot double differential from USRBDX with all options
e RESNUCLE To plot 1d or 2d distributions of RESNUCLEI

e USERDUMP  To plot the output of USERDUMP. Useful for
visualizing the source distribution (ToDo) 29




Plotting Frames
| USFaaaSingk DHewnmalPsl

il
Title: |USR—1D ngen_usrtrack_61 Options: |
File:|ngen_u5rtrack_61_p|ot .eps j@ Display: H Line Type: j
~Axes Labels Set Size | Multiplot
}(:| 0pt:| [ grid aspect: I_
Y:| 0pt:| W legend | | Width: I_ Height: I_
rAxes Range : :
I7I-:}g)(:| -| I_I-:}g)(2:| -| l_showﬁ
Wlog‘(:| -| FlogY2:| -| Fshow@
J_I L] = | | I
— R —_TT
g Bk o ot .| [
| o = ‘ u ' | L e I
t "mn - e '
i = Ea | o = = =
. ems s m [ | o
[ L I . om . [
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’

30



General Tips

To set some default parameters for gnuplot, create a file called
~/.gnuplot

The output window displays all the commands sent to gnuplot
as well as the errors. In case of a problem always consult the
output window!

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

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

31



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, ...)

32



Geometry Plotting

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

33



USRBIN

e 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 avalilable detector information will be displayed

The information Mininum, Maximum and Integral will be filled
after the plot! WARNING: it is always the projection min/max 34



USRBIN (2D plot)

T I EmiTEmn 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 {:PD:|3 = Cﬂlﬂr5:|3[] = Pos: [0

Norm: ¥ log | |Palette: FLUKA |¥| W Round Axes: Auto v
B —
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. SO*FXF*2+4*X
e log: select linear or log in the color bar axis

35




USRBIN (2D plot) cont.

- - =m = EW A bl L
~Projection & Limits Type: 2D Projection |ﬂ
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
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

36




USRBIN (2D plot) cont.

Superimposing 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 does not contain the absolute
coordinates

37



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 |75mr.mth: |! |7{:ﬂlc-r: |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) 38



USR-1D Single Differential Plot

—Detectors ~Detector Info
w I ale File: Itutnrial_uarcnll_ﬁl_tah.lia él Det: | | Block: IIII =
L"ﬁ“t“';““ il Show: W graph = legend MNorm: 712
eutron ;l b |Lm'.' [x1] ﬂ Y |‘." " Xgen |ﬂ Using: |
Plotting Style Lines Points——
gl With: |3tep3 ﬂ Type: |1 — Type: |1 —
il Axes: |x1y1 ¥ || |widtn: [T 2] size: [| =
_f il Smooth: | ¥| | color: | ¥| | style: IIII =
T o om

e USR-1D is able to plot the 1D single differential information from
the USRBDX, USRCOLL, USRTRACK and USRYIELD cards (The 2D
iInformation 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.

39



USR-1D Single Differential Plot

The basic steps to create a plot are:

Add or Clone a _tab.lis file, in the Detectors listbox.
Select the detector to be used from the Det: dropdown listbox

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

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 in maybe unwanted results
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)

m Predefined styles

40



USR-1D Plots

e X: choices:
[xl, xh refer to the limits of each individual bin of the histogram]

= GeoMean [sqgrt(xI*xh)] Geometrical mean. Should be used
if X is scored as a log-histogram

= Mean [(XI+xh)/2] Normal mean. For linear scoring

= Low [xI] Low value of the bin

= High [xh] High value of the bin

e Y: choices:

.Y Y-bin value as given by FLUKA

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)

m Y x Xl -//- with the X-low value of the bin
= Y x Xh -//- with the X-high value of the bin
m Y x DX -//- with the width of the bin

41



USR-1D Plots

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)

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

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

X: Xlow [XxI]

Y: what ever choice you want to plot

Style: steps

or

X: Xhigh [xh]

S’Eyle: histeps

42



USR-1D Plots

e You have the possibility to superimpose plots. Useful if you want
to show histograms with error bars superimposed.

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

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

43
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