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Introduction

Practical use

S~ PUFI Is a standalone software written in Python.

( : The main window allows a specific "project” (geometrical arrangement) to be
prepared by selecting elemental geometries.

PUFI (PENELOPE User-Friendly Interface) is a convenient interface designed to [ T SIS A
facilitate the preparation of PENELOPE geometry files for application to gamma- R —

ray spectrometry. T — —
The software considers typical cases with a cylindrical geometry including | o s |

detector, volume source and shielding. e— T

Hole thickness

Container

Active source

Source-to-
detector
distance

Elemental geometries: *
- - Cylinder For each elemental geometry, only a

el ot . Detector few parameters are required

- Rounded detector

shielding
- Cylindrical container o o ol =

>35>
SKPAR 2 [Primary particles: l=electron, 2=photon, 3=positron]

SENERG 2.0E5S [Initial energy, in eV]

. SPOSIT 0 0 2.1 [source position: x0,Y0,Z0 in cm] I\/I ari n e | I i CO ntai n er Dimensions are given in centimetres
I h e raCtI Cal u Se Of th e M O nte ‘ arl O COd e z:g;{ 2' 2hhLan 0000000000000000000000000000000000000000000000000000000000000000 =
. SURFACE (0002) Z4: Bottom of the crystal

SCONE 0 0 180 [Beam direction: THETA,PHI in deg] INDICES=( 0, 0, 0. 1, 0)
= r r r r

PENELOPE requires the careful preparation of ' - e ooa5008000300000050050000005050000:
q p p >>>>>>>> Material data and simulation parameters. 000000000000 0000000000000000000000000000000000000000000000000000

MFNAME Ge.mat . - .
SURFACE (0003) 25: T f the internal hol
. . . . MSIMPA 1.0e3 1.0e3 1.0e4 0.1 0.1 le4 1e3  [EABS(1:3),Cl,C2,WCC,WCR] w | — - - B ) °b oF BAS internat [ese
Input geometry files to describe the experimental T Sl s WONE B . BERER cuocicov o
p g y p MSIMPA 1.0e3 1.0e3 1.0e4 0.1 0.1 le4 1le3  [EABS(L:3),cCl,C2,WCC,WCR] Z-SHIFT={ -2.50000000000000E+00, 0O}
e e — 0000000000000000000000000000000000000000000000000000000000000000
141 MSIMPA 1.0e3 1.0e3 1.0e4 0.1 0.1 le4 le3  [EABS(1:3),Cl,C2,WCC,WCR] Current project name : Rounded-detector-in sh SURFACE (0004) R1: Internal hole
Con |t|0nS_ MFNAME Polyeth.mat INDICES=( 1, 1, 0, 0,-1)
MSIMPA 1.0e3 1.0e3 1.0e4 0.1 0.1 le4 1le3  [EABS(1:3),Cl,C2,WCC,WCR] — X-SCALE=( 5.000000000000000E-01,  O)
MFNAME Alr.mat Current project status : # Saved # geomer by Y-SCALE=( 5.000000000000000E-01, 0}

MSIMPA 1.0e3 1.0e3 1.0e4 0.1 0.1 le4 le3  [EABS(1:3),Cl,C2,WCC,WCR] 0000000000000000000000000000000000000000000000000000000000000000

The geometry IS deflned by a teXt flle, WhICh ﬂgﬁﬁ'ﬂi z?bzgt1.0e3 1.0e4 0.1 0.1 le4 1e3  [EABS(L:3),Cl,C2,WCC,WCR] Dimensions are given in milimeters SURFACE (0003) R3: crystal external cylinder

INDICES={ 1, 1, 0, 0,-1}

. . - . rounded detector 1 housin g 2 container 3 Shielding 4 1 2 ¥-S5CALE=( 2.500000000000000E+00, Q)
consists of a sequence of blocks describing the - - i -SCALE=( 2.500003030000000E-03, )
GEOMFN AW.geo 1 detector diameter 60  tophousingz 0  topz 4 topshieldingz 170 1 rounded detector 0000000000000000000000000000000000000000000000000000000000000000

SURFACE (000&) B2: dead layer cylinder

- - L ol dead | thick 1 indow thickn... 1 hielding thick.. 1 indow thickn... 50 2 housin Total
different elements according to a specific format ey B T R (o Zjdondlop it 1 piin ] shefhgni 1 o e ’ IDICES= (1, 1, 0, 5, )
. ENDETC 5e3 5.5E5 550 [Energy window and nl:Imber' of channels] 3 top detectorz 5 housinglength 80  source diameter 50  shielding length 400 3 container Mone X-5CALE=( 2.400000000000000E+00, 0)
EDBODY 2 [Active body; one Tine for each body] Y-SCALE=( 2.400000000000000E+00, 0}
. . .. . . 4 detector length 60  housing thickn... 1 interior length 20 shielding thick.. 50 4 Shielding Total lelslelelelolololelolololololololololololololololololololobololololololololololololololololololololololobololobolobolololo oLy
First, limiting surfaces must be defined, then
y y NSIMSH 1000000000 [Desired number of showers, max=2**31-1] 5 fillet radius 5 externel diameter 80  filling level 15 exernal diameter 400 MRTERTIAL { 0)
TIME 3000 [Allotted simulation time, in sec] SURFACE (0004}, SIDE POINTER=(-1)
. 13 . L] = RSEED 12345 54321 [Random number generator seeds] 5§ hole diameter 20 SURFACE (0003), SIDE POINTER=(-1)
I e re nt O I eS are eS C rl e ro I I l t e Q00000000000 0000000000000000000000000000000000000000000000000000

. t t f th d f d f Example Of |nput flle 7 hole length 40 EE;RIMEOOOE Crystal active zo ne
Intersection or the pre-aenned suriaces. to run PENELOPE =10k
BODY {0000)

0000000000000000000000000000000000000000000000000000000000000000
BCDY (0002) Cry=stal external dead layer
MATERIAL{ 1)
‘ Genera te and Show ‘ ‘ Genera te and Save ‘ ‘ Active bodies [ Source Bodies ‘
Save File

Case of rounded detector

e of Dro; 4 with 4 el | _ Example of generated
Example of project prepared with 4 elemental geometries geometry file for PENELOPE

The rounded shape of the crystal upper part should be modeled as the

. - — m

As this equation is not quadratic, it can not be directly modelled by PENELOPE. Different projects have been prepared:

PUFI performs an approximation to model the rounding using several cones that
can be described by reduced quadrics.
Cone equation: x? +y2 —z2 =0

= <
E ) .
5 T e Detector and Detector and Rounded detector and
10 | cylindrical container Marinelli container container in lead shielding
0.5 A y D;ee:c:;cﬁr
Y axis (mm) From these prepared geometries, it Is very convenient to modify some dimensions
Approximation of a torus using the directly in the main window to generate new cases.

Intersection of five cones and a cylinder

(Projection on (y,z) plane) This can be useful to test the influence of changing the dimensions of the source

or the dead layer thickness, etc.

Conclusion and perspectives

PUFI is available on the LNHB website (http://www.Inhb.fr/icrm_gs_ wg/icrm_gs wg_information/), together with geometry example files and the user’'s manual.

Some example geometries are taken from the ICRM GSWG Monte Carlo exercise (Lépy et al., ICRM2019), and include two types of detectors and three types
of volume sources. The cases of a Marinelli container and a volume source with an absorbing screen are also included.

As part of the increasingly frequent use of Monte Carlo simulation, PUFI brings a simple approach to optimize experimental conditions in gamma-ray spectrometry.

* Corresponding author: ICRM2019 Conference — 27-31 May 2019 — Salamanca
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