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ATLAS experiment

Go g|e atlas experiment B { Q
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The ATLAS experiment is one of four large

experiments at the Large Hadron Collider (LHC)
facility at CERN, and one of two general-purpose
detectors designed to explore a wide range of _
questions about the fundamental constituents of e
matter and the forces of nature. 7 dic. 2017 S0P ucsc edu

The ATLAS experiment - Department of Physics - Fysikum

https://www.fysik.su.se » english » instrumentation-physics » research-projects

This talk will focus on all the “behind the scenes” work which is required to be able to do
the physics analysis you will hear about in the following talks.
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ATLAS in Sweden
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Everyone contributes to detector operation, data quality and object performance in
some way
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Detector design, construction & operation
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e ATLAS comprises
Muon Detectors |Tile Calorimeter | | LUCID |

about 3000 scientific
authors from

183 institutions around the
world, representing 38
countries from all the
world’s populated
continents.

e Sweden has had an
iImportant contribution in
the detector. | will focus on
detector calibration.

Toroid Magnets  Solenoid Magnet | SCT Tracker | Pixel Detector | TRT Tracker
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http://atlas.web.cern.ch/Atlas/Management/Institutions.html

Detector Calibration

ATLAS Sweden works in

e |nner detector: Transition
Radiation Tracker (TRT)

e Hadronic Calorimeter:
Tile Cal

Detectors need to be calibrated
comparing data and simulation to
ensure good physics results!

Created by T. Herrmann, O. Jefdbek, K. Jende, M. Kobel
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Detector Calibration i !\

TRT

e Quter tracker with important contributions to electron Lu'ﬂiﬁs

UNIVERSITET L A

Identification. {

r =443mm
r=371mm
r=299mm

e Calibration necessary to achieve the highest position

resolution and the best momentum reconstruction. s 2
e Very few data affected by “bad calibration” in Run 2, £ oharLas priminay AN
less than 1(2)% for 2016(2017). g psomioe romomas e
1. E— 6 =130 um _E
Katja Mankinen, Ruth Péttgen, Eleni Skorda, Nathan Simpson, Else Lytken 5; ' .
1= ]
S8 : §
Tile Cal 2 T
e Measure energy and momentum of hadrons. Important for ATLAS public plot link
I I H : 0.2 —
missing momentum and jet reconstruction. s ML
EBC-D5-m10
. . . . 0.15truncation 8.4 MeV/mm
e (Cell-by-cell energy calibration using energy deposited by _ - ormie-rren
muons produced in W — p v collisions. 20 [ e cae
(O}
* Electronic Noise calibrations and updates to the Conditions ~ *% {1
Database to have the correct energy reconstruction. ot

0 2 4 6 8 10
AE/Ax [MeV/mm]
ATLAS public plot link

Stefio Yosse Andrean, Filip Backman, Christophe Clement & David Milstead
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https://twiki.cern.ch/twiki/pub/AtlasPublic/ApprovedPlotsTileSingleParticleResponse/DISTRIBUTION_EBC-D5_m10_2011.pdf
https://twiki.cern.ch/twiki/pub/AtlasPublic/TRTPublicResults/residualD_run264034_barrel_4.pdf

Trigger

~75.000 ev/s ~2000 ev/s after
after L1 trigger HLT trigger

Most
interesting
events need

to be ATLAS Sweden works in
selected

e |1 Calo trigger

o Jet trigger
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Trigger
L1 Calo trigger

* Monitoring & calibration of L1 Calo trigger by comparing trigger and tile cal events
during data taking period.
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* Firmware Sten Hellman, Nabila Shaikh & Sam Silverstein Stockholm

University
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Jet Trigger

Use energy deposits in the calorimeters to select events with jets.

W
o

ATLAS Trigger Operation
HLT stream rates
- pp data, September 2018, vs=13 TeV

e Lund group is responsible for jet trigger
operations 2017-2019 and software special
event recording.

N
)]

mmm Trigger-level analysis

201} B-physics and LS
Main physics

mmm Express

15| - Other physics

s Monitoring

Calibration

HLT stream rate [kHz]

 Deployed new technique for recording more 10}
events in less storage space. Planned future s P—
studies on ML for further data compression. 0

17:00 19:00

Time [h:m]

09:00 11:00 13:00 15:00

ATLAS public plot link

e QOperation of new trigger board for Run 3 (gFEX)

Will Calderon, Eva Hansen, Jannik Gensen & Caterina Doglioni LUNDS

UNIVERSITET

Laura Pereira Partikeldagarna 2/10/2019


https://twiki.cern.ch/twiki/pub/AtlasPublic/TriggerOperationPublicResults/TrigOpsPublicWinter2019_HLT_stream_rates_ATLASStyle_359872.png

Object reconstruction & calibration
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Tracks and energy deposits in the

detector Objects used in physics analysis
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e Jet Performance

ATLAS Sweden works in * B-tagged jets jets, jets jets

e Fake taus estimation

e
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Object reconstruction & calibration

SR & M‘fg
Jet performance =
LNU [;]SDS Utrc1)isrergitr3rl1 QE% 1 04: ATLAS Prlelimir;ary' o
. ey : S . 102 'ﬁ;;ﬁzgzl\wlt’ijolf?b;1.0(LCW+JES+JMS)
* New jets definitions (PFlow) result in huge tagging = ‘

performance gain.

¢ Residual “in-situ” calibration has been added to the ooF 2 vietZ 5 e0
calibration chain to reduce the large-radius Jet Energy 094 mTad uncanainy gggftif‘t’“”“ .
. C atistical component o Multije ]
Scale uncertainty. e T
P [GeV]

Eur. Phys.J.C 79 (2019) 135

Eva Hansen, Michael Nelson & Christophe Cléement

Fake taus estimation

Taus are the only leptons heavy enough to decay hadronically producing jets.

* A task force mandate for fake tau estimation was created early 2018,
coordinated by Arnaud Ferrari to unify the fake-tau estimation.

* Measurement of fake factors & estimation of systematic uncertainties.

. , , _ LUNDS UPPSALA
Myrto Asimakopoulou, Petar Bokan, Katja Mankinen, Arnaud Ferrari & Else Lytken UNIVERSITET  UNIVERSITET
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https://link.springer.com/article/10.1140/epjc/s10052-019-6632-8
https://link.springer.com/article/10.1140/epjc/s10052-019-6632-8

Object reconstruction & calibration
B-tagging

* Developing a trackless b-tagging algorithm to improve b-tagging
performance in high-pT jets. The relative number of hits difference
between two layers of the pixel detector is used to identify jets
coming from a b-hadron. .p<o\“‘ """ —\

primary vertex

 Mis-tag rate calibration: fraction of light jets identified by b-tagging algorithms as
produced by b-jets.

e Light flavour jets are mis-tagged mainly due to

7 resolution of reconstructed track trajectories and
% B ork in progress M Total Uncertain i I I I I '
g g{ﬁ’;_‘femo_op@ _g.isilﬁaﬂi:i?g:?”w E mpgot_pargmeters (IP), resulting in symmetric signed
E L faeto et e = FitUncerainy IP distributions. \
— -~ AntiKt4EMPFlowJets — F!t MC Stat. Uncertam.ty _
% 2.0~ —- Fit Data Stat. Uncertainty c N\ g
'%) C 7 . . L] E E ATLASfirr\}u tion Preliminary_L|:_~et tracks ;
s F 1 Tagglpg algorlthm§ W.hICh use g eeer o |
: negative IPs and lifetimes as E | Pietiracks ]
ror g input are used to obtain a .
st a0 - tagged sample enriched in
Jet p. [Gev] light jets and calibrate the mis- = .|
& s, tag rate 08 T0d 02 00z 0d 06
Q::ww:%@% track signed-d_[mm]
7’%+s§h | ATLAS-CONF-2018-006
S . ,
Utir?i(\:rersoitr;rl Laura Barranco Navarro, Laura Pereira Sanchez & Sara Strandber
g

Laura Pereira Partikeldagarna 2/10/2019


https://link.springer.com/article/10.1140/epjc/s10052-019-6632-8
https://cds.cern.ch/record/2314418?ln=es

Computing

Evgen (25%) |

Fast Sim (2%)
Group (5%)

Analysis (10%)
Monte Carlo simulations take up a large fraction of computing Reco (19%)
reSO U rC eS . Wall clock time fraction for grid and HPC jobs
July 2015 - July 2016
e, o Optimisation of the workload is needed
2 : ‘.‘; = .
K LUNDSs to reduce computational costs.
V-
& e The Geant4 framework can be built
£ Saere. using either dynamic or static
S oemm! ; libraries. Performed studies on the
: Y |/ FINLAND simulation execution time.
ALICE VOBox o " . P
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ALICE VOBox . 1800
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®
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i~ 1600
Pledged in 2018: *
. - i 1400 - B BB HeEeE ...
- GridF TP door @
DENMAR » tﬂ { - xrootd door CPU (KHS08)
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dCache pools . .
omB \_ ) Credit: Caterina Marcon

Credit: Oxana Smirnova . . .
Einar Elen, Caterina Marcon, Oxana Smirnova, Balazs Konya
Laura Pereira

Partikeldagarna 2/10/2019



Data preparation
Luminosity

An accurate luminosity measurement is crucial for all analysis.

e KTH+SU: Measure luminosity in Run 2 (& future Run

1 1 ) S e B e e e A =

3) using track counting. S LB ATLAS Preliminary E
RN Vs =13TeV E

. . . S - of Reference Fill 6931, July 16, 2018 1

 LU: Work in the Lucid-2 detector and its upgrade. < 21;“‘5’ : 3 : :
. . . . . . =4 = Rag oy O °a s o ° s

Main online and offline luminosity detector in Run 2. - o %% - d qybhag@%
-1 =

: : : —2F : =

e KTH: Works in the role as a luminosity detector of af Trecking « EMEC
the new timing detector HGTD being devised for HL- ~4F SFeal - eTLE 3
LHC. ~5Apr 25 May 25 Jun 24 Jul 24 Aug 23 Sep 22 Ot 22
Day in 2018

ATLAS public plot link

Prim Pasuwan, Giulia Ripelino, Rabia Shaheen, Alex Kastanas, ) 7;?%%

Vincent Hedberg & Jonas Strandberg & Sara Strandberg Sereeoner £ Ld)ﬂi\\l\:ﬂ)s Stockholm
S&a'v‘%x{gﬁogg UNIVERSITET Unlver51ty
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/LUMI-2018-001/fig_01.png

Data Quality

Data preparation

Data quality (DQ) is crucial for all analyses we do. The DQ work is about checking data
immediately (as it comes in/online, or the day after/offline) and fix problems as they
arise, assuring we have excellent data quality.

We have several important positions in Sweden:

e B-tagging DQ co-coordinator (Sara)

e Trigger DQ monitoring and tools contact (Elin)
e Tau trigger DQ contact (Myrto)

e L1 Topo DQ monitoring (JOorgen)

e Tile Cal DQ leader (Christophe, David, Sam

over the years)

95.6% of data is good for

physics in full run 2 (97.5%
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Myrto Asimakopoulou, Elin Bergeaas Kuutmann, Christophe Clement, David
Milstead, Sam Silverstein, J6rgen Sjolin & Sara Strandberg



Summary

e Alot of “behind the scenes” work is needed to be able to do the physics analysis
you will hear about today.

e Everyone in the ATLAS collaboration needs to contribute to these tasks.

e Our ATLAS groups at Sweden do some crucial work for the collaboration in:

e Detector operation: * QObject reconstruction:
e |Arcal * jet performance,
e LUCID * b-tagging,
e SCT e fake taus estimation)
e TRT
e Tile Cal e Computing
e Trigger e Data preparation
o |et
e |1 calo ® Luminosity

e Data quality
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Thanks for your attention!
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