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LIP in a nutshell L 5

Laboratory for Instrumentation and Experimental Particle Physics




WHAT

LIP IS

The reference institution for
experimental particle physics
in Portugal, and the
reference partner of CERN in
Portugal

Experimental particle and

astroparticle physics

Development of new

instruments and methods

Scientific computing

Knowledge transfer,
education and outreach




WHERE

| LIP IS

A nation-wide laboratory

. Coimbra
working in close i 1250 Sl <
WAt e 1T e S 190N
collaboration with the T e O e

local universities

86 PhD researchers
87 Graduate students
33 Technicians




Research Areas

« Experimental particle and

astroparticle physics

» Development of new

instruments and methods

= Scientific computing

Structure of
matter

* COMPASS
* GSI/FAIR
* ISOLDE

LHC experiments and

phenomenology

cosmic rays

* AMS
* AUGER
« LATTES

Dark matter and neutrinos
* LUX/LZ

- SNO+

* DUNE

. SHiP




Research Areas

» Experimental particle and

astroparticle physics

= Development of new

instruments and methods

= Scientific computing

Detectors for Particle and

nuclear physics

* RPCs
* Neutron detectors
* Gaseous/Xenon detectors

”Health applications

* PET imaging
* Radiotherapy instrumentation
* Dosimetry

Space applications

* Space radiation environments
* Astrophysics instrumentation / polarimetry




Research Areas

» Experimental particle and

astroparticle physics

» Development of new

instruments and methods

= Scientific computing

%+ R&D in information
technologies
GRID CLOUD HPC

« National and international
infrastructures and consortia

« Support to the scientific
community
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2.
LIP-ECO

Education, Communication and Outreach at LIP




LIP-ECO (Education, Communication and Outreach)

part of our social role and fundamental for the recognition of an institution’s work

Institutional Education and
Communication Outreach

with the participation of all scientific groups at LIP

Our partners: Universities, SPF, Agéncia Ciéncia Viva, IPPOG, EPPCN



Internal digital newsletter SciCom training

CLIP NEWSLETTER  JULY - 2018

Striking news on multi-messenger astronomy

more info

Institutional

Communication
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cLUP

1 JULY - 2018

Reports & evaluations LIP Bulletin Press communications Web & Social media lj v [0

l f[ LIP - Laboratério de instrumentaclo e Fisica Experiemental Q m
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R A Page Inbox [ Notifications [ Insights Pubiishing Tools

De onde vém os raios cosmicos mais energéticos? Concluiu-se agora que vém de fora dos lim FE i I

isica Experimenta
Uma equipa de clentistas em Portugal estd entre os mais de 400 investigadores responsdvels - S W Ukedv 3\ Folowingv A Share -

de Particulas

TERESA SERAFIM o
Pric
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preparing for the future in Pagen e

cosmic ray shower detectors
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Education

and
Outreach Flagship initiatives
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» CERN's Portuguese Language
Teacher’s programme

» |IPPOG's International Masterclasses
in Particle Physics

» Summer internships for high-school students

» Public sessions and seminars in schools



3. [
Outreach with cosmics i -

Messengers from the Universe




The LIP spark chamber

Already in 12 locations

| Cosmic messengers around the world

Great outreach potencial

» Making particles “real”

Exploring the Auger public dataset
» A guide to explore the data was developed at LIP

= The fascination of exploring the Universe

_ » Used at schools and in summer internships
= Convey science results, but also the

» Available in PT, EN and SP :
. . X °
making of science .

S '@? =
» Applications to other areas LA = 7
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Muon tomography

From archeology to geology and security

| Cosmic messengers

Great outreach potencial

» Making particles “real”
= The fascination of exploring the Universe

= Convey science results, but also the

making of science

» Applications to other areas
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4.
The LouMu project

Muon tomography at the Lousal Mine




LIP

A muon tomOgraph\/ University of Evora

Lousal mine Science Centre

; I Coordinator: Lorenzo Cazon
project in Portugal tom @it

» Partnership with other communities

particle physics + geology techniques > W .

InsStute of Earth Sciences

» Using RPC detector technology 3

» A prototype currently working at Lousal:
Testing detectors and combination of techniques

» A basis for future projects

www.lip.pt/LouMu

ouMu

caracterizar a mina do Lousal
com tomografia muonica

Muodes na Mina
do Lousal
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Lousal mine
a science centre

Encounters with the project: talks + visits

Dedicated module in the exhibition
Cosmics: spark chamber; RPC-based demo
Muon tomography: interactive module

Flyers and posters:
museum, entrance to the mine, near the detector

Data can be analysed remotely
Summer internships, master projects

11

H
|
i

(i

[T

| |

'-

HMMHH” H‘ H‘H

I

i

|




LouMu

Mudes na Mina do Lousal

caracterizar amina do Lousal
com tomografia mudnica

Combinamos as técnicas de tomografia
mudnica e gravimetria para mapear a
estrutura geoldgica da mina, medindo
indiretamente a densidade dos
materiais em diferentes pontos e a
diferentes profundidades

estrutura geolégica

adenskdade dos materials 3 dferentes
profurdidades é madida Indiretamente

mudes

par a0okiriomas
com massa 200 vezes malor, perdem menos energla
Lrtaments @ 3 sua carga lonltza 0s %omos que encontra
250 mude s’ m¥ sagundo 20 nivel do mar
10 mudes/m3/segundo 30 m debato de Temra

grevimeire

planos detetores

cimaras de placas resistivas (RPC)
detetam lonlzag3o ro ponio da
passagemdo mulo num gas sob
alta tons3o @ garam um sinal aldtro

telescépio

dnals simultaneos nos viarkos
planos detetores Montincam
omulo o3 suadire; 3o

mapa de mudes

a quantidade de matéria
#ravessada detormmina o nomero
do mudes qua 1a chega

Ih¥aN

plarc dutatoe

raios césmicos

rcleos atbmicos vindos da galaxda,
criam cascatas de particulas na atmosfera,
atodo o momento @ em todas 35 diregdes

grwinetro

gravimetria

osgravimetros medam com grande pradsio a
acekrag Yo dagravidade num determminado
ponto, oque permke Inferkr 2 quantidade

total de matera na wrtical desse ponto

\J

coluna de matéria

(profuncidade x denskiade)
combinando tomograf i muonica
com Informacio mecida por varks grav imetros







