LABORATORIO DE INSTRUMENTACAO
E FISICA EXPERIMENTAL DE PARTICULAS

particulas e tecnologia

Competence Center on Simulation
and Big Data: Simulation

Raul Sarmento (raul®@lip.pt)
on behalf of the Competence Center

Jornadas do LIP
Braga, February 151, 2020


mailto:raul@lip.pt
mailto:raul@lip.pt

Overview

e Coordinators: Bernardo Tomé and Patricia Gongalves

e Gathers and expands LIP’s competences on
computational simulations and provides consulting and

training

e Report of the main activities in the last two years
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P. Gongalves, M. Pinto, L. Sintra

‘ Virtual Lab for teaching

Gamma spectroscopy
eDeveloped at IST by internship

St u d e n tS Sources | Detector analyzer | Materials | Elements | Isotopes | Camera | Physics | Run | Console |

NIST | My |
Name |State |Density (g/cm3) |Temperature (K) |Pressure (atm) /lonisation (eV) |Electron density (/"
b Simple
'~ Compound
D G4_A-150_TISSUE solid 1.12700059298 0.372627805416
» b G4_ACETONE solid 0789900415613 y 0.262091003495
.VI rtu al Ia bo rato ry Of Com mo n D G4_ACETYLENE gas 0.00109670057704 0.0003551158065¢_
1 G4_ADENINE solid 1.60000084185 / 0.499144308788
D G4_ADIPOSE_TISSUE_ICRP solid 0.950000499851 f 0.317972345863
] . b G4_AIR gas 0.00120479063391 / 0.0003621817218!
eX erl ments used In Cou rses Of b G4_ALANINE solid 1.42000074715 0.460718124496
D G4_ALUMINUM_OXIDE _solid 3.97000208885 / 1.17240232812
D G4_AMBER solid 1.10000057878 0.365518638077
H H b G4_AMMONIA gas 0.000826019434618 7 0.0002920863683:
n u C e a r a n p a rtl C e p S I CS D G4_ANILINE solid 1.02350053852 \ \ 0.330928580258
1 G4_ANTHRACENE solid 1.28300067506 Rk 0.407497894856
b G4_B-100_BONE solid 1.45000076293 0.460535026085
b G4_BAKELITE solid 1.2500006577 3 0397404874687
b G4_BARIUM_FLUORIDE  solid 4.89000257292 ZZ AN = A ] 1.2429428992
D G4_BARIUM_SULFATE  solid 4.50000236772 { 1.20757385461
. . b G4_BENZENE solid 0.87865046231 SRS = 0284510352389
.Gea nt4 based SI m u |at|ons pl uS D G4_BERYLLIUM_OXIDE  solid 3.01000158374 \ A . 0.869676545217
b G4_BGO solid 7.13000375152 . 8 18060947621
b G4_BLOOD_ICRP solid 1.06000055773 \ 0351084606998
. b G4_BONE_COMPACT_ICRU  solid 1.85000097339 ; R 0590598826552
th O n b a Se d u S e r I n te rfa Ce 1 G4_BONE_CORTICAL_ICRP solid 1.92000101023 | 0595221553771
b G4_BORON_CARBIDE solid 2.52000132592 0714093103118
1 G4_BORON_OXIDE solid 1.8120009534 \ 0.532908681541
b G4_BRAIN_ICRP solid 1.04000054721 \ 0.345962675406
b G4_BUTANE gas 0.00249343131194 0.0008783829273;
b G4_N-BUTYL_ALCOHOL  solid 0809800426084 / 0276332784619
b Ga_C-552 solid 1.76000092604 ‘ \ 0529621643949

*Presented at the Portuguese > o1 comun Tesum0e s B ‘
Physics Conference 2018
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P. Gongalves, M. Pinto, L. Sintra

| Virtual Lab for teaching

Geiger counter

Geiger Counter x

Detector properties [ Geiger Counter
Detector Material LID 0

Run properties
Longitudinal distance from the detector center (in cm):

Number of primaries generated:
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RUN!
RESET
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Rotation
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PET Coincidences

Run properties
Source radius (in cm):

Distance in X direction from the detector center (in cm):
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Elisabet Galiana

Simulation of environmental

radioactivity

%

eEnsarRoot: framework for the
analysis and simulation of
various experimental setups,
analytical tools and examples

Simulation vs Natural Background

eReconstruction of the three radioactive
series and the potassium source yield

eBenchmarking with data from CTN and UBI
5




See talk by P. Teixeira’s

Simulations for muography

py (graus)
contagens / bin

Materials Density (g/cm3) 1day 2days 4days 8days

Air 0,0012
Water 1
Bone 1,85
Lithium Oxide (Li20) 2,013
Concrete 23
Glass Plate 24
Sodium Carbonate (Na2C03) 2,54
Shale (medium) 2,6
Silica (Si02) 2,648
Aluminium (Al) 27
Magnesium Carbonate (MgCO3) 2,958
Calcium Oxide (CaO) 3,34
Aluminium Oxide (Al203) 3,987
Titanium Dioxide (TiO2) 423
Ferric Oxide (Fe203) 5,25
Silver Bromide (AgBr) 6,473
Lead Oxide (PbO) 9,53
Plutonium Dioxide (Pu02) 11,5
Gold (Au) 19,3

P2 X x x x X X X X X
2 X X X % x X X X
M X % X X X W

py (graus)
contagens / bin

*Geant4 simulations of muographs for varying
exposures and test material spheres at the ground o graus




V. Solovov, A. Morozov

‘ ANTS2 development

New features added in 2018:

*NCrystal library to handle coherent scattering of neutrons

*CERN’s JSROOT library for 3D geometry viewer

eSupport for simulation/reconstruction distributed over a computer grid
*Support for semi-automatic detector optimization

*Python scripting

eDocker container

Reported at:
- |[EEE NSS MIC 2018, Sydney, Australia
- International Workshop on Position Sensitive Neutron Detectors 2018, Julich, Germany

New features added in 2019:
*A possibility to delegate particle tracking to Geant4 Eﬁ

*Flexible event viewer + simulation data extractor/analyzer %
Reported at SINE2020 General Assembly 2019, Bilbao, Spain E : 7




LIP introductory course
on Geant4

*All LIP poles involved in the effort

17 participants: from HEP but also
from material science and medical
physics

eEditions envisaged for Coimbra and
Lisbon, incorporating the feedback
to be received




Thanks for the attention!
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