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National group:
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AdI engineers training program

A equipa ATLAS Portuguesa
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Overview

➢ Large variety of research topics, covering different interests
➢ Physics:

– Higgs properties: couplings to quarks (b, t), couplings to W's
– Study of the quark gluon plasma in PbPb collisions using b-jets as 

probes
➢ Detector Upgrades

– Parallel trigger algorithms with GPUs as accelerators
– Radiation damage in scintillators and fibres
– HV distribution system for the TileCal

➢ More information: 
– atlasinfo@lip.pt
– pconde@lip.pt 

mailto:atlasinfo@lip.pt
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Higgs boson properties

➢ Couplings to fermions
– H®bb in associated production with a W or Z boson

• Observation
• Tensor structure of the coupling vertexes --> anomalous couplings?

– H®bb in associated production with a ttbar pair
• Direct probe of the coupling to the top quark, anomalous couplings

➢
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H®bb in association with a W or Z
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H®bb in association with a ttbar pair
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L = 1.51034 cm-2s-1

m= 40 
L = 2-31034 cm-2s-1

m= 55-80

L = 5-71034 cm-2s-1

m=200

Futuro do LHC e de ATLAS 

Run I Run II Run III Run IV

Aqui estamos
2035!!!
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LHC Upgrade Challenges

Run 2 Run 3 Run 4

Energy (√s) 13TeV 14 TeV 14 TeV

Peak Luminosity (cm-2s-1)   1.21034    31034    71034 

Interactions/event 40 55-80 140-
200

Bunch crossing rate 40 MHz 40 MHz 40 MHz

Offline storage rate 1000 Hz 1000 Hz 1000 Hz

Bunch spacing 25 ns 25 ns 25 ns

➢ Interesting processes have small cross-sections
➢ Need to process & select interesting events in 

real time
➢ 40 MHz event rate
➢ Very large number of interactions/event
➢ 108 electronic channels
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Pile-up

➢ tt-event
➢ 200 collisions/BX
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Using GPUs at trigger level

➢ Thousands of cores with limited 
processing speed/core

➢ Different programming paradigm:
➢ Single-instruction-multiple-data

➢  Great potential to improve 
➢ events processed/(sCHF)

➢ Demonstrator prototype:
➢ LIP group responsible for the 

calorimeter reconstruction
➢ Cluster reconstruction
➢ 3D particle energy depositions

➢ Up to a factor of five 
performance improvement

➢
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GPGPU Calorimeter Clustering Algorithm

➢ TopoCluster reconstruction on CPU (~8% of total time)
➢ Group cells according to their signal/noise ratio

➢ TAC: Topo-Automaton Clustering
➢ Use a cellular automaton for the GPU (maximize parallelism)
➢ Propagate flag on a grid of elements (cell pair)

➢ Cells get the largest flag on each iteration
➢ Process all cells pairs until no flag changes

Seed (S/N>4)
Growing (S/N>2)

Terminal (S/N>0)
Not enough S/N
Not evaluated
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Phase I TileCal hadronic calorimeter Upgrade

Phase I
➢ Gap scintillator/fibres replacement 

due to radiation damage
➢ R&D on radiation hard scintillators

➢ Irradiations at CTN
➢ Tests at the LOMAC lab

➢ Fibres preparation and quality control
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LOMAC: Laboratório de Ótica e Materiais Cintilantes

Measurement of WLS 
optical fibres properties

Tile calorimeter readout

Optical fibre preparation 
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Phase II TileCal Upgrade

➢ Detector electronics replacement
➢ HV distribution boards
➢ New boards designed @ LIP/FFCUL/INESC-ID
➢ First prototype under implementation
➢ To be tested with beams of particles at CERN 

(2018)



We explore the energy frontier in collider physics
We work and learn with people from around the world 
We have great projects that need clever students 
Join us! 
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Research Projects available

atlasinfo@lip.pt 

http://www.lip.pt/atlas/

➢ More information on our web page 

➢ You can always contact us at:
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Backup
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