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ATLAS Collaboration

» Truly global:
» 181 Institutes,

» 38 countries
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From discovering the Higgs to measuring

its properties

2015
» Discovery (2012) « First observation of
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» First observation
of H—bb
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» First observation of
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Measure couplings even more precisely ) \\31 S 32_?
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» Angular observables
» Probe SM predictions % . O ST 25000 oy
» Search for new physics ik S
» Are they new particles 0;21: _____________
in the loops? Zz:: VVVVVVVVVV .
» Other Higgses? °-°4§— ]
N G R :

-1 -0.5 0 0.5 1
cos 0"




Quartic Gauge Boson Couplings yy—-WW-£v{v

ATLAS

High pT e‘iﬂ%
Diffracted
206 m protons

214m  3DSi

LHC beam

Timing
» Forward detectors transform the LHC in a yy collider!
= QGBC: very precise SM predictions

» Can be probed!
» Search for WW in photo-production

» Same final state can be used to search for dark matter!
» Need dedicated trigger




Jet

ATLAS
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b-jet suppression to
probe the QGP

= Distinguish the nature of the energy loss

» Collisional?

» Radiation?

Quark-gluon
plasma

Low energy jet
(subleading jet)

Jet production

Highly energetic
jet (leading jet)
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Strong interactions with the medium
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HiLumM

LARGE HADRON COLLIDER

LHC HL-LHC
| | —
Run 3 ’ Run 4 -5...
LS1 EYETS LS3
13 TeV 13 -14 TeV 14 TeV
Diodes Consolidation energy
splice consolidation limit LIU Installation N
7 TeV 8 Tev button collimators %rz\eorgtl:qtllon HL-LHC 5 to 7.5 x nominal Lumi
R2E project reguons 11 T dipole coll. installation

Civil Eng. P1-P5

2011 | 2012 2014 2016 2018 -- 2021 | 2022 | 2023 | 2024 | 2025 | 2026 g"m

ATLAS - CMS radlatlon
experiment upgrade phase 1 damage ATLAS - CMS
beam pipes . ) . . HL upgrade
nominal Lumi _2xnominalbumi, ALICE-LHCb 2 x nominal Lumi :
75% nominal Lumi upgrade

'/—‘ m integrated IRIIR S|
m m SUEEY 1000 (ultimate)

HL-LHC TECHNICAL EQUIPMENT:

DESIGN STUDY S PROTOTYPES CONSTRUCTION | INSTALLATION & COMM.”” PHYSICS

HL-LHC CIVIL ENGINEERING:

DEFINITION EXCAVATION / BUILDINGS
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Date: 2011-09-14 02:47:14 CEST

Run Number: 189280, Event Number: 1705325

wn
=

o
< =
= u
= ©
=
o £
5 =
SR
S
N o

’/’////1 \
NN ,

’Z /////4\ T~ S\\\\s
\\ /\, Wi
N\

VI /)

N f»/«%/,rv\! /
T,../w';uz,:, \ \\r i
/‘?g.»«.,

N\
W

SN VIR

LQWY

XN
VaNis,

[/

/

/

\\\s

AHAN \
O\

A

,. { ;//// ///;

WK
, AN
¢‘ \ / /
\
\
%,
AN \»

i
A

\
N

AKX
4',,., /,‘ '//‘ \
AN
A\

N

i DA




TLAS

EXPERIMENT

On

‘ Run Number: 336852, Event Number: 8839662

Date: 2017-09-29 09:19:23 CEST

challenges

= Huge detector occupancy
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TileCal calibration

TileCal ML to study TileCal ageing e

Impact in FCC detector design!

|
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3. LAr forward calorimeter (FCAL)

Upgrade HV distribution system
Full responsibility

Calibration

» Optimize
performance DCS
SII[ACGIEWOIMEGHIE Leading TileCal DCS

16 17
131472 )

~100m long cables, 32 or 48 pairs

with pp collisions

HV Remote System

DCs Tibbo EM1206
HV remote
ryY e
1 1
y

HV Out to Mini Drawers

» Use ML to optimize

| 256 —— —
results = Eainnimie
: ini i
E ! Passive Distribution Boar d Drawer Drawer | |Drawer
. . . >
HV/ distribution system : ] (e8]
Ed TileCal Module - Electronics Drawer

Detector Control System s

odules l
e TileCal Module — Electronics Drawer |

2561 50 49 45 47 96

-

HY Drawer



| LHC Upgrade Challenges

Fermilab SSC

CERN | B | » |nteresting processes have small cross-sections
I I I I IT
- S o B 107 » Need to process & select interesting events in real time
¥ GJets $ X
ol OB x 107 » 40 MHz event rate
i ~ = Very large number of interactions/event
- =]
5 M
g8 r 5 Energy (V/s) 13TeV 14 TeV 14 TeV
©1nb L »
I g Max. Luminosity (cm-2s-1) 1-2x1034 2-3x1034 5-7x1034
m - ey 0 Interactions/event 40 55-80 140-200
1pb [~ m,,:?O(F)‘GeV
I Bunch crossing rate 40 MHz 40 MHz 40 MHz
- - sooGev Offline storage rate 1000 Hz 1500 Hz 1500 Hz
5001 001 01 10 o 700 18

Vs Tev Bunch spacing 25 ns 25 ns 25 ns



cldVER{JdAccelerating Jet Trigger Algorithms

= Exploit parallelism
» New paradigm: single instruction-multiple data
= (Calorimeter clustering on GPUs
» 1st prototype demonstrated great potential
» New framework update and optimisation

ongoing
HOST: cPU DEVICE: GPU
= Study also FPGAs
CPU Block (0,0,0) Block (1,0,0) .
[ Shareawemory ] | posomenn | as alternative
[ ] (o.o.o)lm-am. [hread (0,0,0) Imwa.o.o)l
e |Rgistars| |Rggimrs| |Rggisters| |Rggisters|
= g > camm;tm:;noryi |
“‘|; vy Y v )
N Global Memory 19




Topo-Automaton Clustering (TAC)

» TopoClustering;

Groups neighbours []
according to signal/noise
« TAC: = Maximimize parallelism:

= Data organised in cell pairs
= Use cellular automaton

N
—l///

» Propagate flag on a grid of elements (cell pair)

= Cells get the largest flag on each iteration

) 2 4 6 8 10 12 1“ ) 2 4 6 8 10 12 1“ ) 2 4 6 8 10 12 *©

Seed (S/N>4)
Growing (S/N>2)
Terminal (S/N>0)

Not enough S/N
Not evaluated



= atlasinfo@lip.pt
= www.lip.pt/atlas

= pconde(@lip.pt
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TileCal current HV regulation system

Located inside the
detector

Will become old and
difficult to maintair

Not expected to survive
to Phase Il radiation

DCS CANL
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; Micro
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- ! :q HV Opto & Distribution Board l Drawer
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TileCal Module - Electronics Super Drawer
On e 256
USA15 Detector e Modules
CCCCCC
—p] . .
HV In TileCal Module - Electronics Super Drawer
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The ATLAS
Experiment




More than 25
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work e P R o ~ First collisions in 20




Portuguese contributions
to ATLAS construction

TileCal hadronic calorimeter

600 k WLS fibres
aluminjzed

A

Detector Control
System

16 17
13141 S8,

Fibres insertion with robot
N in 15 k plastic profiles

Design of the cells
and fibres routing

control, instrumentation of the modules, calibration,
certification and commissioning

Forward detectors

Trigger/DAQ
L1_J75 & AFP_L1xxx
TrigJetRec
@ Tools:
AFP_RawDataProviderTool
Calls]
HLT::FexAlgo | Trig_AFPSiTrkReco AFP_Raw2DigTool |
AFP_SidLocRecoTool

TrigAFPJetAlITE

EFBtagFexSplit_EFID

rigAFPToFHypo

HLT::Hypo

AFP_ProtonTransportTool

HLT::FexAlgo

AFP_TofRecoTool

HLT::Hypo

In addition: scintillators, laser calibration, PMT quality



Current Portuguese Responsibilities

in ATLAS

TileCal
Calibration,
DCS

16 17,
PR 18 48 9 "

Distributed computing

Info
Slotsof R bs (per
e dihy Al

Iberian Cloud Coordination
TileCal Upgrade
HV distribution system

~100m long cables, 32 or 48 pairs

HV Remote System

Tibbo EM1206
“box”
= o f
| finger

Des HV Out to Mini Drawers

Jets HLT

ATLAS Roman Pot DCS
and HLT

Resolver | 6.720 RMO.00  Resolver 6529 R-M0.00
Motor | 5.720 Motor | 6.529

LVDT | 5703

1-M-0.02 LVDT | 6.473

HLT::Hypo

HLT::FexAlgo

HLT::Hypo

TrigJetRec

L1_J75 & AFP_L1xxx

—ALUETHypo

Calls]

Tools:

AFP_RawDataProviderTool

HLT:FexAlgo | Trig AFPSiTrkReco

AFP_Raw2DigTool | VDT | 6.024 L-M-0.03 LVDT 6535 LM-0.06

TrigAFPJetAlITE

EFBtagFexSplit_EFID

rigAFPToFHypo

AFP_SidLocRecoTool
AFP_ProtonTransportTool

Motor | -5.989
Resolver -5.989

Motor -6.474
RM0.00 Resolver -6.474

Co-leading ARP DCS

R-M0.00

AFP_TofRecoTool

53 1
5251 50 45 48 47 46 ©°

HV remote
board
256

HY Draver

Leading TileCal DCS

-t A, Vin
L draver
Passive rd

Mini
Drawer

TileCal Module - Electronics Dra

Mini Mini
Drawer | [Drawer
wer

256 2
Modules

HV Out to Mini Drawers

|

Full responsibility”

TileCal Module — Electronics Drawer

Trigger Upgrade: HTT
DCS, simulation, mezzanine production
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Track Processor (TP)



Comprehensive
Top quark properties programme of top

Portuguese contributions — ___ Properties measurements
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