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O que é o LIP?

®  OLIPé umaassociagéo cientifica e técnica

de utilidade publica que tem por objectivo a
investigacdo no campo da Fisica
Experimental de Altas Energias e da
Instrumentacdo Associada.

e OLIPéum laboratorio associado com dois
polos - um em Lisboa e outro em Coimbra.

O polo de Coimbra tem um corpo de
investigacdo, técnico e uma oficina mecanica
proprios

e Cercade 40 membros

e O polo de Coimbra esta sediado no
Departamento de Fisica da FCTUC

o  http://www.coimbra.lip.pt/




Objectivos do LIP

Fisica - ciéncia envolvida na descoberta e
compreensao das leis fundamentais que
governam a mateéria, a energia, 0 espacgo e 0
tempo. -

Fisica das Altas Energias ou Fisica das
Particulas diz respeito as propriedades das
particulas submicroscopicas, muito menores
do que atomos, incluindo as chamadas
particulas elementares, de que sédo
construidas todas as restantes unidades da
matéria.

Instrumentacdo associada - para produzir P . B B
particulas elementares é necessario fazer ' T —— <
colidir outras particulas com altas energias
(GeVs e TeVs) - os aceleradores - e registar
os resultados - os detectores de radiagéo.

Spin-offs — detectores de radiacdo para outros
fins e computacao.

High Energy Physics made painless
http://ed.fnal.gov/painless/htmls/index.html






Um caso exemplar

Carlo Rubbia e Simon van der Meer
partilharam em 1984 o prémio Nobel
pela descoberta do Wt e Z0 e pela
invencdo “do arrefecimento
estocastico”, que reduz o espalhamento
da energia de um grupo das particulas
gue viajam num anel de um acelerador.

SwitzieHaEng

CERN,

Phato

Simon van der Meer ndo se considerava
um grande cientista, mas sim um
engenheiro que “gostava de inventar e
construir maquinas interessantes”.
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O LIP precisa deste tipo de engenheiros )
e outros especialistas “nao-fisicos” !

¢ Kicker

Engineering a better physicist
http://physicsweb.org/articles/world/19/6/4/1



Caracteristicas dos detectores de radiacao

Elevada probabilidade de interaccao

Sinais de cargas e luz minusculos em st
(milhares de electrGes e fotdes) em
espacos de tempo muito curtos (ns)

Exigéncia de boa localizagéo oy
Grandes taxas de contgem

Rejeicdo de fundo ( background)
acontecimentos indesejaveis

Aspectos cientificos e tecnologicos
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Detectores com leitura optica e GEMs — projecto FP7
* O GEM - multiplicador gasoso de electroes
* Seleccdo da mistura gasosa

 Parametros de operacdo
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Detectores de neutrdes para imagiologia
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European Organization for
Nuclear Research (CERN), ane of
the world's foremost partide physics
sboratories, has introduced an active

urther information consult:
httpicern.chTTdb/Technologies/GEM

GEM Applications

competence in European industrial and stientific environ, Technical questions:

ments, and to demonstrate clear benefits of the results

obtained from the considerable resources made available to vanton
particle physics research F. Sauli
Technalogy Transfer is an integral part of CERN's principal EP Division
mission of fundamental research. CERN - European Organization for Nuclear
Research
H 2 CH-1211 Gendve 23 ' igs
Applications Tel. 14122 767 36 70 The high rate capability, robustness and low cost

e-mail: Fabio. Sauli@cern.ch
http g web cem.ch/GDD! of GEM-based detectors make them suitable for
use in many applied fields, providing accurate

two-dimensional maps of radiation fields

1. High-energy physics: Position-sensitive charged
particie detection in a high radiation flux. A triple-GEM
detector provides two-dimensional localization with - 50 Licensing questions:
m accuracy over an area of - 1000 .

Technology Transfer Service/ETT

2. Dosimetry and thermal neutron detection CERN - European Organization for Nuclear
Research
3. Medical imaging: X-ray digital radiography, por- CH-1211 Gendve 23
allmaging. Tel. +41 22 767 84 44

Fax: +4122 767 35 40
e-mail: HelpDesk-TT@cern.ch
httpicern.ch/TTdb

Robust, high-performance

4. Very-high-rate mapping of X-ray activity of plas S -pe
ionizing radiation detector
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Fluorescéncia do Ar para a deteccao de raios cosmicos de ultra alta energia
(1019-1020 eV)

Espectro UV da fluorescéncia do N,
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Projecto de aluno finalista

Estudo da transmissao do filtro em funcao da temperatura e do angulo de
incidéncia da luz:

C.Unit

)

LAMP |- 4- MONOC.

BM — divisor de feixer;

Phd — fotodiodo;

Monoc — monocromador;

C. Unit — unidade de controlo;

F — filtro de interferéncia (A= 340 nm)

PMT — fotomultiplicador;



X/ndf 1887 7

Detectores gasosos em geometria planar \
TOF e grandes areas - um problema de fisica e engenharia!

Counts/20 ps

A 1
250

n P
=250
Time difference (ps)

Desenvolvimentos posteriores...
_;.. ._'. : 'E- g .-..: _E“'"- ._." : ._.
.':j_-Z. - . _ g " F g . —q_, ' I

... encontraram finalmente aplicabilidade no

upgrade de HADES, uma experiéncia com
i0es pesados, no GSI (Th/ CBM, I3HP-FP6)

o <100 ps
em 0,17 m2




Detectores gasosos em geometria planar \

PET com RPCs (um spin off)

 Arapidez da resposta e a boa resolucéo em posicao indicam a possivel aplicacdo em
PET ANIMAL (para estudos farmacologicos)

e A hipotese de um PET humano de CORPO INTEIRO néo é de excluir

 Um prototipo de duas cabecas, forneceu resultados extremamente encorajadores

L

Filtered back Maximum likelihood

projection (FBP)
fwhm=0,5 mm

expectation maximization
(ML-EM) fwhm=0,4 mm

interaction

a 1 2 a4 4 5 [+ 1 2 3 4 b
Distance (mm) Distarce {mm)



Participacao de alunos finalistas

 Desenvolvimento de um circuito de
front-end para sistemas PET




Xénon Liquido \

- Infraestrutura CERN e contrato da CE (Grupos de
D,F,I,E, P,G, CH)

- Estudos com neutrdes, fundamentais (fisica
nuclear + astrofisica) e aplicados (ADS)

- WPG6: viabilidade de um “calorimetro” 4pi de Xe-liq
para cascatas gama induzidas pela captura de
neutroes

- Muitos problemas resolvidos (purificacéo, materiais,
PMs a ~170 K, liquefaccéo do Xe, etc.)

- Prototipo construido e testado (em bancada; em feixe
de n com grande fundo y)

UKDV Detectar WINPS através, do) recuor dos nicleos de xe




Xenon Liquido — n_TOF

yield: 0,6 |
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Determining Top Couplings

(onofre@lipc.fis.uc.pt)




What do we know about the top quark?

Sm/m "'170

t directl ELEMENTARY
Not directly "PARTICLES

-4/3 excluded @ 94%C.L.(DO)

Not directly
~100%

c1<52.5um @95%C.L.(CDF)

“t-quarks are produced and decay
as free particles”

NO top hadrons

The TEVATRON is probing better than ever the top sector...
The LHC will allow precision measurements of Top Quark Physics

— -1
Thad = AQCD It Tdecay




What is the GRID ? What is the GRID?

U So you have the Internet

Uit links all computers to a common
network
(if you want)

U what do you need more?

U The GRID is much more than that !
U it offers completely new perspectives
U and it is not easy to be implemented

Grids in Atlas — Phvsics —and bevond

Motivation to build a GRID

O Single institutions are no longer able to support the computing power
and storage capacity needed for modern scientific research.

U Compute intensive sciences which are presently driving the GRID

development:

O Physics/Astronomy: data from different kinds of
research instruments;

O Medical/Healthcare: imaging, diagnosis and
treatment

O Bioinformatics: study of the human genome and
proteome to understand genetic diseases

O Nanotechnology: design of new materials from the
molecular scale

O Engineering: design optimization, simulation,
failure analysis and remote Instrument access and
control

0 Natural Resources and the Environment:
weather forecasting, earth observation, modeling
and prediction of complex systems: river floods and
earthquake simulation

U EGEE South-West federation (SWE)

U Regional Operations Centre (ROC)

U GRID computing is arecent concept which takes
distributing computing a step forward

U The name GRID is chosen by analogy with the
electric power grid:
U Transparent: plug-in to obtain computing power
without worrying where it comes from
U Permanent and available everywhere
U “Pay per use”

U The World Wide Web provides seamless access
to information that is stored in many millions of
different geographical locations.

U In contrast, the GRID is a new computing
infrastructure which provides seamless access
to computing power and data storage distributed
all over the globe.

Grids in Atlas — Physics — and bevond ¢

U includes LIP and several Spanish sites

U Responsible for the operation of essential
core services

U Responsible for the monitoring of
grid resources

U Receives, responds and coordinates
GRID operation problems

U Coordinates the EGEE federations

U Shared among the different SWE institutes

U Certifies that a site fulfills all requirements to join production infrastructure
U Negotiates service level agreements (SLA’S)

0 EGEE South-West federation offers

O 8 Resource Brokers and 8 top BDIl machines as production core services.
U Local sites deploy

1738.3 CPU’s (value normalized to a 1000 SpectIint2000)

7.7 TB of online storage + 2.9 PB of nearline storage (tape backend)
U Shared by more than 20 virtual organizations.



TileCal - ATLAS
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A maior contribuicao de Portugal
para a construcao de um
detector de fisica de particulas

aaaaaaaaaaaa

Grupos portugueses participaram no desenho, teste, producao e instalacao
do TileCal (em colaboracao com instituicoes de I&D da Europa e Estados
Unidos):

- LIP (Lisboa e Coimbra), IST (robotica), UNL (aluminizacao de fibras

opticas), ITN (testes de resisténcia a radiacao), Univ. Minho (I&D em telhas
cintiladoras), ...

- Industria nacional: moldes (Marinha Grande), extrusao (S. Joao da
Madeira), mecanica (Leiria),




Camara de faiscas
para deteccdo de raios cOsSmicos




Mais valias para os alunos

Participacdo em projectos de investigacdo inovadores e multidisciplinares
Acesso a bolsas de investigacéo

Possibilidade de exporem e aplicarem os seus conhecimentos de engenharia
Projectos laboratoriais com componente oficinal (méaos na massal)
Formacéo diferenciada

Co-autores de publicacdes




Para mais informacoes

e Relatérios anuais do LIP
o Paginado LIP Coimbra
* www.coimbra.lip.pt

» Pagina de projectos e bolsas da Fundacao de Ciéncia e Tecnologia
« www.fct.mctes.pt

» Direccadodo LIP
 prof. Rui Ferreira Marques rui@Iipc.fis.uc.pt
» prof. Jodo Carvalho jcarlos@lipc.fis.uc.pt
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