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• Coordinators: Bernardo Tomé and Patrícia Gonçalves

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

• Report of the main activities in the last two years

Overview
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•Developed at IST by internship 
students

•Virtual laboratory of common 
experiments used in courses of 
nuclear and particle physics

•Geant4 based simulations plus 
python based user interface

•Presented at the Portuguese 
Physics Conference 2018

Virtual Lab for teaching
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Espectroscopia gama 

Aqui por: 
1-display da geometria simulada 
2-display da geometria simulada com fotões incidentes ( não muitos ou não se vÊ 
nada) 

Gamma spectroscopy

P. Gonçalves, M. Pinto, L. Sintra



Virtual Lab for teaching
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PETGeiger counter

P. Gonçalves, M. Pinto, L. Sintra



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

Simulation of environmental 
radioactivity
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Elisabet Galiana
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Simulation of Environmental Radioactivity 
Elisabet Galiana Baldó1,2,3,4 

Daniel Galaviz3,4, Héctor Alvarez-Pol1,2, Pablo Cabanelas1,2, Pamela Teubig3,4 

Eduardo Alves5, Rui C. da Silva 5, Luís Peralta 3,4, Sandra Soares 4,6 
 

1Universidad Santiago de Compostela, 2IGFAE 
3Faculdade de Ciências da ULisboa, 4LIP, 5CTN/IST, 

6Universidade da Beira Interior 

ENSARROOT FRAMEWORK 
 

It is based on 
-  FairSoft and FairRoot which are fully based 

on the ROOT code. 
-  Virtual Monte Carlo platform. 
-  Geant4 transport engine 
 
It is possible to simulated data and perform the 
data analysis within the same framework. 
Moreover, experimental data can be analyzed 
on equal footing.  

https://github.com/EnsarRootGroup/EnsarRoot 
http://igfae.usc.es/satnurse/ensarroot.html 
Pablo Cabanelas et al J. Phys.: Conf. Ser. 

1024 012038 (2018)  

EnsarRoot 

Simulated data 

Analyze exp. 
data 

ROOT 

EnsarRoot consist on a framework for the analysis and simulation 
of various setups with different types of detectors, analytical tools 
and examples to develop new ones. 
 

FairSoft 
FairRoot 

VMC 

Geant4 

E. Galiana Jornadas LIP, Braga 2020 

4 E. Galiana Jornadas LIP, Braga 2020 

Benchmarking:   Simulations  and  Data Measurements 
 
!  Comparison between CTN/IST data and Simulated data 
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Simulation vs Natural Background

There is a good agreement between the simulation and the measurements of 
environmental radiation after applying the factor scales, nevertheless, we observe some 
discrepancies, mostly at low energies,  that show that the simulation of Cosmic Rays is 
needed (working on it!)  
and… something else?  

•Reconstruction of the three radioactive 
series and the potassium source yield

•Benchmarking with data from CTN and UBI
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GEANT4 SIMULATIONS 

!  Part of the work is about developing simulations in GEANT4, so we can have 

references when we analyse the muography data. 

BUILDING A SIMPLE 
GEOMETRY ANALYSING THE RESULTS 

WITH SPHERE OF TiO2 – 2 DAYS 

WITHOUT SPHERE – 2 DAYS 

2 m 

DETECTOR 

Part of the work it is about developing 
simulations in GEANT, so we can 
have references when we analyse the 
muography data.  
 
For now, we’re running simple 
geometries, like this one of a sphere 
inside a homogenous ground, just to 
analyse the contrast and the time of 
exposure necessary to distinguish 
between different densities. 
 
The simulated muographs show one 
of the results and correspond to 2 
days of exposure of only the ground, 
and the ground with a sphere of a 
denser material. 

                                                                       

                                                        
Simulations for muography
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See talk by P. Teixeira’s

•Geant4 simulations of muographs for varying 
exposures and test material spheres at the ground



New features added in 2018: 
•NCrystal library to handle coherent scattering of neutrons 
•CERN’s JSROOT library for 3D geometry viewer 
•Support for simulation/reconstruction distributed over a computer grid 
•Support for semi-automatic detector optimization 
•Python scripting 
•Docker container

Reported at: 
➔  IEEE 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
•Flexible event viewer + simulation data extractor/analyzer

Reported at SINE2020 General Assembly 2019, Bilbao, Spain 

ANTS2 development
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ANTS2 development
New features added in 2018:

● NCrystal library to handle coherent scattering of neutrons
● CERN’s JSROOT library for 3D geometry viewer
● Support for simulation/reconstruction  distributed over a computer grid
● Support for semi-automatic detector optimization
● Python scripting
● Docker container

Reported at:

➔ IEEE 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
● Flexible event viewer + simulation data extractor/analyzer

Reported at SINE2020 General Assembly 2019, Bilbao, Spain

ANTS2 development
New features added in 2018:

● NCrystal library to handle coherent scattering of neutrons
● CERN’s JSROOT library for 3D geometry viewer
● Support for simulation/reconstruction  distributed over a computer grid
● Support for semi-automatic detector optimization
● Python scripting
● Docker container

Reported at:

➔ IEEE 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
● Flexible event viewer + simulation data extractor/analyzer

Reported at SINE2020 General Assembly 2019, Bilbao, Spain

V. Solovov, A. Morozov



•All LIP poles involved in the effort

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

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

LIP introductory course 
on Geant4
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Thanks for the attention!


