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ATLAS: a large, sophisticated 
general purpose particle detector
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Introduction: LHC Physics Programme

•Proton-proton programme: 
I.  Mass and electroweak symmetry breaking 

• Precision measurements of the Higgs Boson properties 
(after the discovery in 2012) 

II. Electroweak unification and strong interactions  
• Precision measurements (mtop, MW) and tests of the 

Standard Model  
• Tests of perturbative QCD at the high-energy frontier 

III. Hierarchy in the TeV domain  
• Search for new phenomena moderating the hierarchy 

problem  
• Search for the unexpected at the high-energy frontier 

IV. Flavour 
• B-/D-mixing, rare decays and CP violation as tests of 

the Standard Model 

•Heavy ion programme: 
➡ Study quark-gluon plasma in Pb-Pb collisions at 

5 TeV per colliding nucleon
Peter Higgs visiting CERN in 2008
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... we are producing events like this:

Display of VBF H → eeµµ + 2 jets candidate from 13 TeV pp collisions recorded in 2015. 
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... and this:

Display of di-jet event with mjj=9.3 TeV, produced in pp collisions at √s = 13 TeV in 2017. 
The two high-pT jets both have pT=2.9 TeV, one is at η=–1.2 and the other at η=0.9. 
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... in an pile-up environment like this:

Event displays of the interaction region, showing a Z→ll candidate produced with 
65 reconstructed proton-proton collisions. (top: 100 MeV tracks, bottom 1 GeV tracks)
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ATLAS Run-2 (2015-2018) Datasets
•Run-2 Integrated pp luminosity 
➡ Excellent data taking (94%) and data quality (95%) 

efficiency 
➡ 139 fb-1 (!) of good pp data at √s = 13 TeV 
➡ Luminosity measured to a precision of 1.7% 

➡ Excellent reconstruction performance based  
on precise detector calibrations 

•LHC is a versatile machine 
➡ Dedicated setups with different beam energies 

and optics for diffractive physics 
➡ Low-μ data for precision W physics 
➡ Collected 2.3 nb–1 of 5 TeV Pb-Pb data,  

and p-Pb & Xe-Xe data 

•Rich harvest of physics results 
based on (full) Run-2 datasets 
presented at summer conferences ...

ATLAS-CONF-2019-021 
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Standard Model Production Cross Sections

•So far, all measured total cross sections agree with theory 
➡ Production cross sections span 14 orders of magnitude 
➡ Also thanks to huge progress on theoretical calculations (NNLO revolution)
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Status: July 2019

ATLAS Preliminary

Run 2
p
s = 5,13 TeV

Theory

LHC pp
p
s = 5 TeV

Data 0.025 fb
�1

LHC pp
p
s = 13 TeV

Data 3.2 � 79.8 fb
�1

Standard Model Production Cross Section Measurements

> 4σ evidence for 
weak tri-boson 
production by ATLAS 
using 2015–2017 data 

arXiv:1903.10415 
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Precision Top Cross Section Measurements
•Measure tt cross section 
➡ Final state: eµ and >= 1 b-tagged jet 
➡ Total: 

➡ NNLO+NNLL prediction: 
➡ Also fiducial and differential cross section 

provided 

➡ Re-interpretation of         yields:  
 

➡ Compare to 172.69 ± 0.25 ± 0.41 GeV 
from ATLAS direct measurements

ATLAS-CONF-2019-014 

2.4% uncert.

-
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2018 Pb-Pb

Observation of light-by-light 
scattering in 5.02 TeV 
ultraperipheral Pb-Pb collisions
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Field strength of up to 1025 V/m
γγ luminosity ~ Z4 ~ 5*107

Look for low-energy back-to-back
photons pairs with no additional activity
in detector

59 γγ → γγ events observed for
12 ± 3 expected background (8.2 σ)



•Access to a new sector of SM Lagrangian:  
➡ Only elementary scalar particle in the SM 
➡ Yukawa couplings (new types of interaction) 
➡ Gauge–scalar boson interactions 
➡ Higgs potential (incl. self coupling) 

•Large sample of ~8M Higgs bosons produced 
➡ Allows to do precise test of SM predictions 

•Major progress over recent ~year 
➡ Observation of H→bb decay and of ttH and VH production 
➡ All major Higgs production and decay modes now observed 
➡ Detailed studies of cross sections, search for H→μμ etc., 

anomalous Higgs couplings and more
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Higgs Boson Physics
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Higgs Boson Physics

The SM makes many predictions associated with the Higgs boson

• Large sample of ~8M Higgs bosons produced allows for precision 
tests of the Higgs sector of the SM:  

Major progress in the last ~year:
• Observation of Hàbb decay
• Observation of ttH production
• Observation of VH production

Channel Produced Selected Mass resolution

H ® 66 18,200 6,440 1–2%

H ® ZZ* 210,000 (® 4ℓ)             210 1–2%

H ® WW* 1,680,000 (® 2ℓ28)     5,880 20%

H ® 99 490,000 2,380 15%

H ® bb 4,480,000 9,240 10%

26

All major production and decay modes 
of the Higgs have now been observed

bb
58.2% 

cc
2.9% 

tt
6.3% 

µµ
0.02% 

WW*
21.4% 

ZZ*
2.6% 

gg
8.2% 

gg
0.23% 

Zg
0.15% 

H(125) 
predicted 
branching 
fractions

uncertainties 3-12%
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Higgs Boson: Now and Then

July 2012
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Higgs Boson: Now and Then

July 2012

Full Run-2
ATLA

S-C
O

N
F-2019-029

July 2019

Full Run-2

•4.9σ observation of 
H→γγ in rare ttH 
production channel 

(only ~1% of total Higgs cross section) 

➡ Was 6.3σ in combined multi-
channel analysis in 2018

ATLAS-CONF-2019-004

tt(H→γγ)
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Higgs Boson Decay to Muons (and Electrons)
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H→μμ

H→ee

ATLAS-CONF-2019-037 

Full Run-2

•H→μμ is challenging at LHC 
➡ Small coupling in SM and large backgrounds 
➡ Exploit expected event features in 

multi-variant analysis 
➡ Expected sensitivity: 1.5σ ,  observed: 0.8σ 

        
  σ(obs)/σ(SM) = 0.5±0.7   <1.7 at 95% CL 

•Search for H→ee (1st generation) 
➡ No sensitivity to SM couplings at LHC 
➡ No excess observed, limit on branching ratio: 
 
                3.6 x10-4 (3.5 x10-4 exp.)



➡ Kappa Framework assigns coupling modifiers 
to each interaction vertex (LO motivated) 

Resolve loops, assume no BSM contribution in loops or total width

Vκ
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Combination of Higgs Results

➡ linear version of the plot
➡ κV = κW = κZ  vs   κF = κt = κb = κτ = κμ
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Higgs Boson and Electroweak Section
The Higgs Boson and the Electroweak Sector

Observation of Vector Boson Scattering in ZZjj

Higgs boson regularizes the weak boson scattering cross section at high energies

ZZjj analysis exploits decays to four charged leptons (ℓℓℓℓ ) and (ℓℓnn)
Multivariate analysis to separate EW signal from backgrounds (e.g. QCD ZZ)
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Figure 1: Typical diagrams for the EW (first row) and QCD (second row) production of Z Z j j.

2 ATLAS detector70

The ATLAS experiment [11, 12] at the LHC is a multi-purpose particle detector with a forward-backward71

symmetric cylindrical geometry and a near 4⇡ coverage in solid angle.1 It consists of an inner tracking72

detector (ID) surrounded by a thin superconducting solenoid providing a 2 T axial magnetic field,73

electromagnetic and hadron calorimeters, and a muon spectrometer. The inner tracking detector covers74

the pseudorapidity range |⌘ | < 2.5. It consists of silicon pixel, silicon microstrip, and transition radiation75

tracking detectors. Lead/liquid-argon (LAr) sampling calorimeters provide electromagnetic (EM) energy76

measurements with high granularity. A hadron (steel/scintillator-tile) calorimeter covers the central77

pseudorapidity range (|⌘ | < 1.7). The end-cap and forward regions are instrumented with LAr calorimeters78

for both EM and hadronic energy measurements up to |⌘ | = 4.9. The muon spectrometer (MS) surrounds79

the calorimeters and is based on three large air-core toroidal superconducting magnets with eight coils each.80

The field integral of the toroids ranges between 2.0 and 6.0 T m across most of the detector. The muon81

spectrometer includes a system of precision tracking chambers and fast detectors for triggering. A two-level82

trigger system [13] is used to select events for o�ine analysis. The first-level trigger is implemented in83

hardware and uses a subset of the detector information. This is followed by the software-based high-level84

trigger, reducing the event rate to about 1 kHz.85

3 Data and simulation86

The data sets for this analysis were recorded using single and multi-lepton triggers. The transverse87

momentum (pT) thresholds of these triggers vary from 8 to 26 GeV, depending on the lepton flavour and88

1 ATLAS uses a right-handed coordinate system with its origin at the nominal interaction point (IP) in the centre of the detector
and the z-axis along the beam pipe. The x-axis points from the IP to the centre of the LHC ring, and the y-axis points upwards.
Cylindrical coordinates (r, �) are used in the transverse plane, � being the azimuthal angle around the z-axis. The pseudorapidity
is defined in terms of the polar angle ✓ as ⌘ = � ln tan(✓/2). Angular distance is measured in units of �R ⌘

p
(�⌘)2 + (��)2.

June 29, 2019 – 20:25 4

Full Run-2

34ATLAS-CONF-2019-033

ATLAS observed vector 
boson scattering at:

• 6.9σ in WW channel

• 5.3σ in WZ channel

à All VVjj channels have 
now been observed
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•Observation of vector boson scattering in rare channel ZZjj 

➡ Analysis exploits decays to four charged leptons (ℓℓℓℓ ) and (ℓℓνν) 
➡ Multivariate analysis to separate EW signal from backgrounds (e.g. QCD ZZ)

➡ Observed (expected) 
significance for EW 
production: 5.5σ (4.3σ) 

σfid(EW) = 0.82 ± 0.21 fb  
            SM: 0.61 ± 0.03 fb 

ATLAS also observed vector 
boson scattering at: 
• 6.9σ in WW channel 
• 5.3σ in WZ channel 
in agreement with SM
arXiv:1906.03203, arXiv:1812.09740
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Higgs boson regularises the weak boson scattering cross section at high energies
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Searching for Physics beyond the SM at the LHC: 
looking under the (many) lampposts



 18Markus Elsing

Searches for New Physics

•ATLAS running a vast programme that cover all areas: 
➡ High mass, electroweak production, long-lived particles, forbidden decays, ... 
➡ Theory-agnostic signature based searches, as well as highly targeted model-

dependent ones
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ADD GKK + g/q 0 e, µ 1 − 4 j Yes 36.1 n = 2 1711.033017.7 TeVMD

ADD non-resonant γγ 2 γ − − 36.7 n = 3 HLZ NLO 1707.041478.6 TeVMS

ADD QBH − 2 j − 37.0 n = 6 1703.091278.9 TeVMth

ADD BH high
∑
pT ≥ 1 e, µ ≥ 2 j − 3.2 n = 6, MD = 3 TeV, rot BH 1606.022658.2 TeVMth

ADD BH multijet − ≥ 3 j − 3.6 n = 6, MD = 3 TeV, rot BH 1512.025869.55 TeVMth

RS1 GKK → γγ 2 γ − − 36.7 k/MPl = 0.1 1707.041474.1 TeVGKK mass

Bulk RS GKK →WW /ZZ multi-channel 36.1 k/MPl = 1.0 1808.023802.3 TeVGKK mass

Bulk RS GKK →WW → qqqq 0 e, µ 2 J − 139 k/MPl = 1.0 ATLAS-CONF-2019-0031.6 TeVGKK mass

Bulk RS gKK → tt 1 e, µ ≥ 1 b, ≥ 1J/2j Yes 36.1 Γ/m = 15% 1804.108233.8 TeVgKK mass

2UED / RPP 1 e, µ ≥ 2 b, ≥ 3 j Yes 36.1 Tier (1,1), B(A(1,1) → tt) = 1 1803.096781.8 TeVKK mass

SSM Z ′ → ℓℓ 2 e, µ − − 139 1903.062485.1 TeVZ′ mass

SSM Z ′ → ττ 2 τ − − 36.1 1709.072422.42 TeVZ′ mass

Leptophobic Z ′ → bb − 2 b − 36.1 1805.092992.1 TeVZ′ mass

Leptophobic Z ′ → tt 1 e, µ ≥ 1 b, ≥ 1J/2j Yes 36.1 Γ/m = 1% 1804.108233.0 TeVZ′ mass

SSM W ′ → ℓν 1 e, µ − Yes 139 CERN-EP-2019-1006.0 TeVW′ mass

SSM W ′ → τν 1 τ − Yes 36.1 1801.069923.7 TeVW′ mass

HVT V ′ →WZ → qqqq model B 0 e, µ 2 J − 139 gV = 3 ATLAS-CONF-2019-0033.6 TeVV′ mass

HVT V ′ →WH/ZH model B multi-channel 36.1 gV = 3 1712.065182.93 TeVV′ mass

LRSM WR → tb multi-channel 36.1 1807.104733.25 TeVWR mass

LRSM WR → µNR 2 µ 1 J − 80 m(NR) = 0.5 TeV, gL = gR 1904.126795.0 TeVWR mass

CI qqqq − 2 j − 37.0 η−LL 1703.0912721.8 TeVΛ

CI ℓℓqq 2 e, µ − − 36.1 η−LL 1707.0242440.0 TeVΛ

CI tttt ≥1 e,µ ≥1 b, ≥1 j Yes 36.1 |C4t | = 4π 1811.023052.57 TeVΛ

Axial-vector mediator (Dirac DM) 0 e, µ 1 − 4 j Yes 36.1 gq=0.25, gχ=1.0, m(χ) = 1 GeV 1711.033011.55 TeVmmed

Colored scalar mediator (Dirac DM) 0 e, µ 1 − 4 j Yes 36.1 g=1.0, m(χ) = 1 GeV 1711.033011.67 TeVmmed

VVχχ EFT (Dirac DM) 0 e, µ 1 J, ≤ 1 j Yes 3.2 m(χ) < 150 GeV 1608.02372700 GeVM∗
Scalar reson. φ→ tχ (Dirac DM) 0-1 e, µ 1 b, 0-1 J Yes 36.1 y = 0.4, λ = 0.2, m(χ) = 10 GeV 1812.097433.4 TeVmφ

Scalar LQ 1st gen 1,2 e ≥ 2 j Yes 36.1 β = 1 1902.003771.4 TeVLQ mass

Scalar LQ 2nd gen 1,2 µ ≥ 2 j Yes 36.1 β = 1 1902.003771.56 TeVLQ mass

Scalar LQ 3rd gen 2 τ 2 b − 36.1 B(LQu
3 → bτ) = 1 1902.081031.03 TeVLQu

3
mass

Scalar LQ 3rd gen 0-1 e, µ 2 b Yes 36.1 B(LQd
3 → tτ) = 0 1902.08103970 GeVLQd

3
mass

VLQ TT → Ht/Zt/Wb + X multi-channel 36.1 SU(2) doublet 1808.023431.37 TeVT mass

VLQ BB →Wt/Zb + X multi-channel 36.1 SU(2) doublet 1808.023431.34 TeVB mass

VLQ T5/3T5/3 |T5/3 →Wt + X 2(SS)/≥3 e,µ ≥1 b, ≥1 j Yes 36.1 B(T5/3 →Wt)= 1, c(T5/3Wt)= 1 1807.118831.64 TeVT5/3 mass

VLQ Y →Wb + X 1 e, µ ≥ 1 b, ≥ 1j Yes 36.1 B(Y →Wb)= 1, cR (Wb)= 1 1812.073431.85 TeVY mass

VLQ B → Hb + X 0 e,µ, 2 γ ≥ 1 b, ≥ 1j Yes 79.8 κB= 0.5 ATLAS-CONF-2018-0241.21 TeVB mass

VLQ QQ →WqWq 1 e, µ ≥ 4 j Yes 20.3 1509.04261690 GeVQ mass

Excited quark q∗ → qg − 2 j − 139 only u∗ and d∗, Λ = m(q∗) ATLAS-CONF-2019-0076.7 TeVq∗ mass

Excited quark q∗ → qγ 1 γ 1 j − 36.7 only u∗ and d∗, Λ = m(q∗) 1709.104405.3 TeVq∗ mass

Excited quark b∗ → bg − 1 b, 1 j − 36.1 1805.092992.6 TeVb∗ mass

Excited lepton ℓ∗ 3 e, µ − − 20.3 Λ = 3.0 TeV 1411.29213.0 TeVℓ∗ mass

Excited lepton ν∗ 3 e,µ, τ − − 20.3 Λ = 1.6 TeV 1411.29211.6 TeVν∗ mass

Type III Seesaw 1 e, µ ≥ 2 j Yes 79.8 ATLAS-CONF-2018-020560 GeVN0 mass

LRSM Majorana ν 2 µ 2 j − 36.1 m(WR ) = 4.1 TeV, gL = gR 1809.111053.2 TeVNR mass

Higgs triplet H±± → ℓℓ 2,3,4 e,µ (SS) − − 36.1 DY production 1710.09748870 GeVH±± mass

Higgs triplet H±± → ℓτ 3 e,µ, τ − − 20.3 DY production, B(H±±
L
→ ℓτ) = 1 1411.2921400 GeVH±± mass

Multi-charged particles − − − 36.1 DY production, |q| = 5e 1812.036731.22 TeVmulti-charged particle mass

Magnetic monopoles − − − 34.4 DY production, |g | = 1gD , spin 1/2 1905.101302.37 TeVmonopole mass

Mass scale [TeV]10−1 1 10
√
s = 8 TeV

√
s = 13 TeV

partial data

√
s = 13 TeV
full data

ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits
Status: May 2019

ATLAS Preliminary∫
L dt = (3.2 – 139) fb−1

√
s = 8, 13 TeV

*Only a selection of the available mass limits on new states or phenomena is shown.

†Small-radius (large-radius) jets are denoted by the letter j (J).
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SUSY: Strong Production

•Sensitive searches for 
squarks and gluinos 
➡ R-parity conserving scenarios with 

neutralino as LSP (no leptons) 
➡ High mass reach at LHC 

•Many different scenarios 
investigated, examples: 

• gluino decays to quarks and 
neutralino 

• squark decays to quarks,  
W boson, and neutralino 

➡ Significant improvement over 
previous limits

Full Run-2
ATLAS-CONF-2019-040 



•If squarks and gluinos are very heavy, then electroweak 
production of SUSY particles could dominate 
➡ Much lower cross sections, challenging phase space to explore 
➡ Summary of recent ATLAS SUSY EWK results:
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Electroweak SUSY Production

�̃±
1

�̃0
2

W

hp

p

�̃0
1

`

⌫

�̃0
1

b

b

Most favourable case: electroweakino production with 
decays through light sleptons: exclusion reaches up to 
1 TeV (not shown)

Full Run-2

Dedicated 
signal regions 
with ISR jets 
targeting 
”compressed” 
spectra 

Direct slepton production excluded up 
to 700 GeV mass ATLAS-CONF-2019-008 



➡ Search for particles decaying to two jets, 
including two b-tagged jets: 
• q* : 6.7 TeV (obs), 6.4 (exp) 
• W’: 4.0 TeV (obs), 4.2 (exp) 
• SSM Z’(bb): 2.8 TeV (obs), 2.0 (exp) 

➡ Significant improvement in b-tagging 
performance at high-pT: 

➡ Searches in di-lepton and lepton + ET,mis events:
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BSM Searches: Di-Jet Resonances, W', Z'

Full Run-2
CERN-EP-2019-162

ATLAS-CONF-2019-007

Full Run-2
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Highest mass di-electron 
event found during Run-2 

(4.1 TeV)
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Dark Matter Searches
➡ If produced at LHC, DM interactions  

will be mediated by particles that can 
also be directly searched for  
— complementarity 

➡ ATLAS released a combination  
of ET,miss based DM searches  
involving: ET,miss + X,  
    X = jet, 𝛾, W, Z, H, b(b), t(t) 
using large number of models 

➡ If light enough, Higgs boson 
can decay to DM (H → invisible), 
ATLAS combination: 
      BR(H → invisible) < 0.26 
              (0.17 expected)

Z
0
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Figure 1: Diagram 1
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Figure 2: Diagram 2
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1

Example for 
vector / axial-
vector mediator 
models

Missing 
energy    

Resonance

arXiv:1903.01400

arXiv:1903.01400, up to 37 fb–1

arXiv:1904.05105, 36 fb–1 



Displaced leptons, 
lepton-jets, or 
lepton pairs

Displaced 
multitrack vertices

Multitrack vertices in 
the muon spectrometer

Meta-stable charged 
particles

Trackless, 
low-EMF jets

Emerging jets

Non-pointing 
(converted) photons

Disappearing or 
kinked tracks
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And what if New Physics is all different ?
Long-lived particles can occur in case of weak couplings, small 
phase space (mass degeneracy), high virtuality (scale suppression)

➡ Diverse set of signatures 
that are pursued by 
dedicated, usually non-
standard analyses 

➡ Experimental challenge, 
often requiring special 
triggers 
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Example for long-lived Particle Searches

•Search for a long-lived particle 
with displaced vertex (DV) 
and muon 
➡ Clean signature of large track multiplicity 

and vertex mass Full Run-2

t̃

t̃
p

p

�0
23k

µ

q

�0
23k

µ

q

R-parity violating signature 
with long-lived stop

ATLAS-CONF-2019-006 
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Preparing for the Future

•Current Long-Shutdown 2 
➡ Phase-1 upgrade 
➡ First set of upgrades for ATLAS •Run-3 to collect 300 fb-1 at 14 TeV 

•Long-Shutdown 3 
➡ Phase-2 upgrade 
➡ Major upgrade of ATLAS experiment •High Luminosity LHC (3000 fb-1)

Simulated HL-LHC event, 
expect up to 200 pile-up

we are 
here
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ATLAS Phase-I and Phase-II Upgrades

Level-1 trigger electronicsLAr calorimeter: 
fine granularity readout     
for Level-1

Muon system: 
New Small Wheel

Phase-I

Phase-II

High Granularity 
Timing Detector

New muon 
chambers in the 
inner barrel region

New inner 
tracking system

Upgrade of 
Level-1 Trigger 
and TDAQ System 
(1 MHz readout)

HW trigger tracking

FTK  trigger tracking

Options: 
forward muon tagger

Detector electronics 
replacement: 
LAr + Tile calorimeter, 
Muon system
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HL-LHC Computing Challenges...

Disk needs

CPU needs

constant budget

constant budget

HL-LHC (2028): 
CPU needs per 
processing step

•To explore high luminosity: 
➡ Increased event rate to 10 KHz (disk space) 
➡ Increased Monte Carlo statistics (disk and CPU)  
➡ Pile-up up to 200 (CPU for reconstruction) 
➡ Precision of event generators (CPU) 

•Computing model extrapolations 
exceed current budget ! 
➡ Explore all options to reduce computing costs
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Phase-II Tracker Upgrade (ITk)

•Current Inner Detector will 
reach end-of-lifetime 
➡ To be replaced by all silicon tracker (ITk) 

• 4 layer (double sided) strip detector 
• 5 layer pixel system 

➡ Will extend coverage in |η| from 2.5 to 4 

•ITk designed for precision 
tracking at 200 pile-up 
➡ Better resolutions and less fakes than for 

current detector during Run-2 
➡ Detector designed to also minimise CPU 

needs for track reconstruction

ATLAS HL-LHC event in new tracker

Phase-2 Tracker layout

Pixel 
detector 

Strip detector
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Phase-II and Algorithm Developments
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CPU for tracking

software

•Phase-II software upgrade program 
➡ Complements detector upgrades 

•Algorithmic optimisation of track 
reconstruction 
➡ Prototype based on classical tracking techniques 

at 200 pile-up faster than current detector at 20 ! 

•Intensive R&D on algorithmic software 
➡ ACTS as an open source tracking project 

• "community" project ATLAS, Belle-II, FCC ... 
➡ Tracking community workshops (CTD/WIT) 
➡ R&D on support for GPUs and other co-processors 

•Tracking Machine Learning Challenge 
➡ Reaching data science community (Kaggle/Codalab) 
➡ Machine learning and novel algorithmic approaches

acts.web.cern.ch https://indico.cern.ch/e/ctdwit2019

http://acts.web.cern.ch
https://indico.cern.ch/e/ctdwit2019
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Rucio Scientific Data Management

•Exa-scale data volumes for HL-LHC 
➡ Rucio is a generic service for large scale 

scientific data management 
➡ Supports heterogeneous computing 

infrastructures (GRID, CLOUD, HPC) 
➡ Developed originally for ATLAS experiment, 

became an open source community project 

•Rucio in ATLAS today: 
• more than 1 billion files 
• total >0.4 ExaByte 
• 2.5 M files (2.5 PetaByte) transferred per day 
• more than 150 computing centres 
• more than 1000 active users 

•Rucio Community is growing fast... 
➡ Many experiments and science organisations 

within HEP and beyond ... 
➡ Community workshops every year
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>400 PB

https://indico.cern.ch/event/773489/ 2019-09-13 EUCLID CERN Technical Meeting

Community

4

http://rucio.cern.ch
https://indico.cern.ch/event/773489/
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Summary

•Plenty of new ATLAS Run-2 results presented this summer 
➡ Gave a short overview of recent ATLAS SM, top and Higgs physics results 
➡ No signs for physics beyond the SM in full Run-2 dataset yet 

•ATLAS is getting ready for Run-3 with Phase-I upgrades 
➡ And ATLAS is moving from pure GRID computing to inclusion of HPCs and clouds 

•Detector, software and computing upgrades for HL-LHC 

•Opportunities for collaboration within EuroPlex 
➡ Physics (of course) 
➡ Data science techniques and algorithmic software developments 

• Software development for heterogenous computing using co-processors (GPUs...) 
➡ Computing and HPC/HTC: 

• Middleware services for Scientific Data Management and alike


