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The Portuguese ATLAS Team

@ National group:
LIP (Lisbon, Coimbra, Minho)

= FCUL, FCTUC, U. Minho, CFNUL g E |

4 CEFITEC/UNL, INESC, CFMC S-S 12 Integrated Researches

= AdI engineers training program ~ 9 PhD students
ot —— m 13 Collaborators
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Physics Activities

Organized in subgroups lead by a senior member
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/Higgs Boson Physics

P. Conde,
R. Goncalo

/Top Quark Physics

A. Onofre
F. Veloso

Exotics Physics
Searches N. Castro

KHeavy lons Physics

H. Santos

CATLAS

e
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A EXPERIMENT
Run 168795, Event 7578342
Time 2010-11-09 08:55:48 CET

101

32

\
Coordination positions @ ATLAS

in 2015:
*Heavy Quarks, Top and

Composite Higgs Exotics subgroup
convener (N. Castro)

*VLQ Run 2 and theory contact
person (N. Castro)
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4 Higgs Boson Physics
P. Conde, R. Gongalo

> Couplings of the Higgs to quarks
H—>bb and ttH

Spin, CP properties in Hbb, t1H,
WWH vertices

> ttH

Angular observables to
discriminate from ttbb
background

> ZH/WH (H—bb)

Angular variables to study
\ Spin/CP

N

Combine MVA & boosted tagging

J

Physics Activities

/Top Quark Physics - u, c\
A. Onofre, F. Veloso
t q. !
Z
q !
Rare top quark decays

> Precision measurements of the
top quark properties and new
physics searches

> Measurement BR(+—>W:s)
Develop s-tagging algorithm
> FCNC in top quark decays (t—>Zq)
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4 Exotics Physics Searches N
N. Castro

g Z HWT

a.q'
Z. H W+

4 q, J’

> Vector-like quarks

Predicted in many SM
extensions

> Leading the Zt/b+X topology
analysis

> Search for single T fully hadronic

Physics Activities

—

Heavy lons Physics

H. Santos

Study the quark-gluon
plasma with jets as probes

Disentangle the energy loss
mechanism: radiative?, collisional?

Di-jet asymmeftries for heavy
quarks (b-jets)

B-tagging performance in HI
collisions

Monitoring and data quality

decays
¢ Search for tZ production via FCNC/ _ Y,
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;§!!I“ Detector Responsibilities

25m
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Main responsibilities: TileCal, Trigger, Forward Detectors

~ maintenance & operation,
N = Detector Upgrades for high luminosity

- o %
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TileCal Maintenance, operations

A. Gomes, A. Maio

> DCS: development, maintenance and
continuous upgrade

TileCal DCS Coordinator (F. Martins)
> Laser IT PMT calibration & stability

> Noise studies )
<

p
Forward Detectors
A. Maio, P. Conde

> ALFA DCS: cooling & vacuum controls
> Test beam participation
> Software triggers

- J

TileCal and Forward Detectors

4 TileCal Upgrade N

> Phase I

> Phase II: HV distribution boards

\

A. Gomes, A. Maio

Gap/crack scintillator, WLS fibres
and optical couplings

Two different options: on-
detector/remote systems

Design and construction of a
remote prototype for test beam
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?!;!i;“ Trigger and distributed computing

e . . N T . h
Jets High Level Trigger Tile-Muon trigger J. Gentil
R. Gongalo, P. Conde
> Run 2: > Links TileCal and Trigger activities
ATLAS Jet Trigger coordinator ||> Software and performance
(2014-15): R. Gongalo > Study extension to the barrel for
Operations reorganization, menu Phase IT Upgrade
Partial scan implementation L )
e ™

> Upgrade Phase I Distributed computing

Test GPUs for trigger speed up H. Wolters

Development of a calorimeter

> N : .
demonstrator prototype: Iberian cloud coordination

> Portuguese Tier 2 infrastructure

Topological Automaton Clustering
Important also for Phase IT (L1 ||~ Monitoring tools and shift
coordination

\_ or HLT) . L )
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Backup
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For Run II (2015 and beyond)
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g — >t
> Explore sensitivity to spin and CP properties b
Couplings ttH, bbH, WWH <3<b

Use angular variables to
discriminate Spin/CP components

TtH

Angular observables to discriminate
from ttbb background

‘proton

ArXiv:1503.07787, submitted to JHEP HV (H—>bb)
123|é>004__ LHC, Vs =13 TeV . L.
=T Giepron channel ey, wi oum-zscev | Boosted topologies more sensitive
after reconstruction .
ooal PP LTS Y Combine MVA and boosted Hbb
ol tagging
T Continue m , studies

|
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LHC Upgrade Schedule

High
uminosity
LHC

LHC / HL-LHC Plan

LHC
LS1 EYETS 14 TeV 14 TeV
13-14 TeV energy
- T 5t07x
splice consolidation injector upgrade - nominal
8 TeV button collimators SPS cryo Point 4 _cryolimit HL-LHC installation e
7 TeV ————— R2E project Ee DS collimation IP2 |nrtgé?(():rt]|(s)n luminastly
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 I I II #
radiation
damage X
75% 2 x nominal luminosity »
nominal nominal luminosity || experiment upgrade | ! experiment upgrade
luminosity I experiment beam pipes phrase 1 phase 2
t
I/ integrated
luminosity
— 34 2.1 — 34 2.-1 — 34 2.1
L=10"cm™s L =2x10"" cm™s L =5%x10" cm™s

p= 27 p=55 p= 140
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LS1 > PHASE 0

Z=10%cm?s™ <p>=24
100 fb™" (2014-2017)

- 4th Pixel Detector Layer

ATLAS Detector Upgrades

LS2 » PHASE 1
#=2x10*cm™s™ <p>=50
350 fb™ (2019-2021)

* New Muon Small

LS3 » PHASE 2
Z=5x10*cm™s"'<pu>=140
3000 fb™' (2023-2030)

- New “All Silicon”

(IBL) Wheel detector tracker

 Pixel Detector - Upgrade of the central = |- LO-L1 trigger
mprovements L1 trigger processor separation

: Tgpologlcal L1 trlggers . 11 Calo granularity . Track info at L1

- Silicon tracker cooling _ .
system replacement Increase Upgrfide of the

- Muon Endcap Extension calorimeter readout
chambers completion e + Upgrade of the muon
® * AFP detector spectrometer

- Tile laser system - HLT jet trigger

- Tile-muon L1 trigger - Tile gap/crack - Tile HV distributor

' Tile DCS scintillators system

- Tile DCS - Tile DCS
P. Conde Muino Jornadas do LIP, 19 Fevereiro 2016 12




!!i“ L1 Tile-Mu Trigger

Number of events/0.05

Use TileCal 3lrd layer to reduce fake muon tmggers

[ T TTT ATILAS Tile Extended-Barrel
5000— 2018 configuration with NSW |_Dj£ " o6 I NOW
4000 [ reoemnsw R e [rec] 1™ ncenee
B D TGC EHNSW+Tile-EB 12m{ 'E’.lf"ﬁ% ‘:‘«'J"l‘—:j[' ] L to<mi<ts P
3000? D offline selected muons ' \ o HPgs n=1.3 °
2000; (p_T>20 GeV) eor | T ‘\' : )/ = /NSWMGC i 2018
1000; BinL| T 2] 503 105 ] ! 147 1?2?3??4 i
AT (il | :
9552 45 4 05 0 05 1 15 2 25 Pt g i 2
My, ) A | n=2.4 :
2 2 -rul‘"/’— =27
NEW hardware being installed at the ATLAS back- 0 D — 4—-5 """" 8 e _1:4 >
end: TMDB board, TTC decoder mezzanine
boards : ] ¢ Implementation and test of G-Link TX
(TMDB-SL), emulated on TMDB Core FPGA
(XlllnX Spartan-G). _
Pi} i
v’ Production of 38 TTCdec boards at HFA in v Emulator of the TDMB board response.

Portugal (28 Tile-Mu Trigger+10 L1Calo). v Bytestream converters.
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VH (H—bb) analysis

> Constrain T', and probe coupling to b-quark ~ © = hperr

> Contributed to WH, ZH search

m,, resolution improvement

QCD background estimation

systematic studies, MVA analysis,

global fits s o e
4 35 -3 25 2 15 -1 -05 0 05
Example: QCD extraction log, (S/B)
-~ ] STPOHQ contribution to Run-I
Other bkgS B ) Fit result L;mjﬂ} by . .
template o _i{i:f;aéaqum . PUb'ICGTIOH:
oD - e ] JHEP01(2015)069
- — P _
template [— L. 1 Combined fit signal strength:

pn=0.52+ 0.32(stat.) & 0.24 (syst.)
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Higgs boson studies in ttH channel

> Direct access to top Yukawa coupling

> Latest ATLAS results:
2xg_ sensitivity, consistent with SM

g 700000000000

.t
b
H<
- ——
b
*f

900000000000/

signal

> Main contributions: Dilepton |
Dilepton channel: H—bb, t/tbar —
(e/ H)Vb Lepton+jets |-
Data-driven studies of Z+jets B
bC(C kgr‘ound Combination —

I
‘ ATLAS |
fiH (H—>bb)
‘ 15=8 TeV, 20.3 b

------ Expected * 16
Expected *+ 26

—— Observed

------ Injected signal (u=1)

0]

> FCT-funded exploratory project
Explore improvements for Run 2
Local expertise in Higgs and top physics

s N
2 4 6 8 10 12

95% CL limit on G/GSM atm =125 GeV
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ATLAS Distributed Computing
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> Coordination of Iberian Cloud operations in ATLAS:
One of the 11 Regions in ATLAS Distributed Computing

Tierl at PIC in Barcelona
Tier2: Spain, Portugal, Chile (since 2013), Argentina (setup in 2015)

~5% of all ATLAS production and analysis
> Infrastructure of the Portuguese Tier2

Now installed at NCG centre (Lisbon) to optimize resources/ manpower
> Collaboration and development for global ADC operations:

Monitoring Tools (ATLAS Site Status Board)

Computing shift organization for Run2

P. Conde Muino Jornadas do LIP, 19 Fevereiro 2016 16



?! i“ Vector-like quarks

> Vector-like quarks appear in many models to cancel Higgs mass

: : t t ~
divergencies
g h h h h h £°} n
Little Higgs, extra-dimensions """~ 77777 TTTT\ 0 JTTTTTT TR Tt
t T
Left- & right-handed chiralities transform
in the same way under SU(2)xU(1)
i‘a AL RARAN RARAE L IRRARIRRRREY an AL LA RN RARRN RARRY RARR) RRARN
-‘j Z H, I"I:F o 1_— §ee (T.B)or 7] o 1_— .
£ [ SU2) Singlet ££.T) Doubist £ [ su@snge (B.Y) Doublet (T.B) Doublt
g - —T=Wb —T—=Wb & §il. —EOW 8  —Ram
BE e —Tont =Tzt ] o™ —esm —Bom 7
q, qf - : —ToH  —ToH - F —B—oHo ——B-oHb
' 0.6 . o8- g
Z H W= [ T O
0.4:— E e s —: 04 -
- 02~ ’//’—',i 02 —
4 q.q r PROTOS i pROTOS
o : o :
500400500600 5008065051000 555400500600 506 Bioo 806 7000
m; [GeV] mg [GeV]
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Search for vector-like quarks

e Zb/t+ X: at least one of the vector-like quarks decaying to

950

a Z boson T ATLAS Preliminary E
II {5=8TeV, 203" Summary results: 900 =
} _I T T | LI | T T T | T T T I T T T | T T T | T T T I_ = - f,
8 14 T ATLAS R ’ Data 7 4 Sam%isllr'glll?arlj'l 850 E
put C Ldt=20.3fb I Z+light jets n m bt + X 800 u
[Te] 12_— Vs =8TeV Z+bottom jet(s) -] JHEP11{2014)104 E
= - Dilepton . - Ht+X. Wb+X comb.
“u 10 Other bkg 7 ATLAS-CONF-2015 d
5 - BB (650 Gel) o
> C TT (650 GeV) ] i
- 8 vty Uncertainty — —| . X
B = 2 b-tags ] = ?
6 JHEP 11 (2014) T04 5 3
C 3 E @
40— -
2L e BR(T — Wb)
=) -
2 15k > T ATLAS Preliminary
o ’ %/9 / T L /5=8TeV, 203 fb" Summary results:
= 1 / / % % @ Same-Sign Il
T o Praliminary
o 05 . : . / [aa] ) zb:l[ + X 800
0 200 400 600 800 1000 1200 1400 T X
m(Zb) [GeV] ar Dﬁ?:nx

ATLAS-CONF-2015-012

*LIP has a leading role in the Z-tag dilepton
analysis targeting one of the corners of the

BR plane
*World most stringent limits obtained

Observed 95% CL mass limit [GeV]

Status: March 2015

CI {]10203@'40506{]?0809 1
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http://link.springer.com/article/10.1007/JHEP11%282014%29104

4 le 4 LA AL ABLARARS KRS BARM |
100 < p, < 126 GeV -10%] Tl | ATLAS Preliminary 10-20 %
E “|235; nti-k, R = 0.4 jets, {5y, = 2.76 TeV E
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Run I: di-jet asymmetry
%Iéﬁ IIIII 20- 30 %] eIy 4: """ 30- 40 %
= 35F E |z 3.5 3
] o+
2.52—
F .
> For Run IT:

‘ _ b-jets asymmetry study to probe the
B S e o B B B 0 nature of the energy loss in the QGP

X, Xy
s B performance tools and monitoring
3l By T 60- 80 %
—|=3.5F = 3.5;— e
3 sk E
] =
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il 53 [y
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