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ATLAS	  @	  13	  TeV	  –	  in	  a	  nutshell	  
l  Excellent data taking efficiency and 

excellent data quality. Up to 2017: 
         -- Delivered: ~93 fb-1 
         -- Recorded: ~86 fb-1 

                  * Reflects DAQ inefficiency as well as 
                     HV ramp-up time after stable beam 
         -- Good for physics: ~80 fb-1 

                  * All reconstructed physics objects 
                     to be of good data quality 

ATLAS expresses deep thanks to the CERN accelerator teams for their 
tremendous efforts and successes in providing these high statistics data sets! 

l  ATLAS strategy on 13 TeV p-p data analysis 
   -- Completing ~36 fb-1 analyses (2015-2016 data) 
   -- Update with ~80 fb-1 (2015-2017 data) for some high priority analyses, 
       to be followed up (e.g. excesses in ~36 fb-1 data), with new method, etc 

        -- Final and legacy papers with full Run-2 data set 



Mean Number of Interactions per Crossing
0 10 20 30 40 50 60 70 80

/0
.1

]
-1

R
ec

or
de

d 
Lu

m
in

os
ity

 [p
b

0

50

100

150

200

250

300

350 Online, 13 TeVATLAS -1Ldt=86.3 fb∫
> = 13.4µ2015: <
> = 25.1µ2016: <
> = 37.8µ2017: <
> = 31.9µTotal: <

2/18 calibration

3	  

Challenges	  
l  A big experimental challenge in particular in 

2017 data is pileup 
   -- Multiple p-p interactions occur in 
       a same bunch crossing, which cause 
       for instance: 
         * Multiple vertices, many low pT tracks 
         * Underlying energy deposits in 
            calorimeter 
   -- Detector and data taking challenges  
        * Trigger rates, processing computing 
            power, detector read-out with large 
            occupancy 

è Continuous efforts in detector sub-
systems to improve data taking stability 
led to a success of smooth operation up 
to <µ>~60 

For 2017 runs, Luminosity leveling requested at <µ>~58 
(corresponding to L=1.5x10 34cm-2s-1 with “8b4e” filling scheme) 
in order to avoid unnecessary impact to data taking and quality  

Mean number of interactions per 
LHC bunch crossing (<µ>) 

Zàµµ with 28 vertices (2018 data!) 
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Challenges	  
l  An example: two Zàµµ event at different vertices 

      -- Two hard p-p interactions in a same bunch crossing Two Zàµµ cand at 
different vertices 
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Trigger	  and	  Trigger-‐Level	  Analysis	  
l  Trigger 

 -- Hardware topological trigger processor at Level-1 
     actively used for physics 
 -- Continuous improvements following state-of-the- 
     art offline algorithms 
 -- Menu consists of ~2000 triggers, comprehensively 
    covering the wide physics program 
        * Low threshold inclusive triggers maintained: 

                 -- Single e/µ with pT>26 GeV 
                 -- ET

miss > 110 GeV 

Making full use of Trigger and DAQ resources 
and bandwidths to maintain and improve ATLAS 
physics sensitivity 

Jet trigger efficiency 

l  Physics analysis at trigger level 
        -- Search for di-jet resonances at sub-TeV 
           using trigger-level object 
              * Overcoming bandwidth limitation by 
                  recording only trigger jet information 
        

arXiv:1804.03496 
submitted to PRL 
https://arxiv.org/abs/1804.03496 

Di-jet mass distribution 

Parallel Talk on Fri: O. Kuprash 
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Reconstruc>on	  performance	  
        

        
   l  Converging toward ultimate and final precision Run-2 reconstruction  

        -- Improved in-situ calibration (more data and better methods) 
        -- Improved tuning/optimizations to mitigate pileup impact on performance 
        -- New working points/optimizations for corner phase spaces, e.g. very low 
            and high pT 

For 2017 specific: https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ResultswithData2017 

Muon efficiency vs. <µ> 

arXiv:1805.01845 
submitted to JHEP 
https://arxiv.org/abs/1805.01845 

Data / MC for b-tag efficiency vs. <µ> 

Parallel Talks on Fri: 
 - S. Souza, K. Pachal, 
 - N. Styles, C. Gallioni 



7	  

Physics	  Highlights	  

        
   

   
l  In this talk:  highlights only with focus on 

   -- Final results ~36 fb-1 shown new today 
 

        -- Brand-new results ~36 fb-1 
       
        -- Brand-new results ~80 fb-1  

HàZZà 2e2µ candidate in 2017 data 

Most of the results shown 
today are new for LHCP! 



Higgs mass was measured as 
 
 
by combining Run-1 and Run-2. 
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Higgs	  boson	  mass	  
l  Higgs mass measured in Hàγγ and ZZ channels 

  -- Final 36.1 fb-1 result presented 

4lepton mass 

-2ln(λ) Run1/2 

Precision is still limited by statistical uncertainty.  
à Prospect more precise determination with full Run-2 data 

Talk today: Y. Huang 

arXiv:1806.00242 https://arxiv.org/abs/1806.00242  
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Reminder	  on	  recent	  Higgs	  results	  
        

        
   l  HàWW, bb, cc, µµ, … results with 36.1 fb-1 

         -- Hà WW result first shown at 2018 winter conferences 

VHàbb 

HàWW 

Hàµµ search 

Hàcc search 

Phys. Rev. Lett. 119 (2017) 051802 

ATLAS-CONF-2018-004 

JHEP 12 (2017) 024 

VHàbb 

Phys. Rev. Lett.120, 211802 (2018) 



Results
• Measurement in all 3 decay channels 

compatible with SM predictions 

• Total significance (combined with Run-I):  
6.4 (5.4 expected)

• VBF and ggH cross sections: 

 3
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Auxiliary material932

50 100 150 200

]V [Geττ
MMCm

100−

0
100
200

B
kg

 − 
D

a
ta

2

4

6

8

10

310×

V
G

e
 

1
0

 / 
E

ve
n
ts

2016 + Data 2015
1.08) = µ (ττ → H

ττ → Z
Other Backgr.

τMisidentified 
Uncertainty

2016 + Data 2015
1.08) = µ (ττ → H

ττ → Z
Other Backgr.

τMisidentified 
Uncertainty

 internalATLAS
1−fb , 36.1VeT 13 = s

All SRs

2016 + Data 2015
1.08) = µ (ττ → H

ττ → Z
Other Backgr.

τMisidentified 
Uncertainty

 internalATLAS
1−fb , 36.1VeT 13 = s

All SRs

2016 + Data 2015
1.08) = µ (ττ → H

ττ → Z
Other Backgr.

τMisidentified 
Uncertainty

Figure 13: Distribution of the reconstructed di-tau invariant mass (mMMC
⌧⌧ ) for the sum of all signal regions (SRs).

The bottom panel shows the di�erence between observed data events and expected background events (black points),
compared to the expected signal yields. The background and signal predictions are obtained from the fit with the
mH = 125 GeV signal hypothesis and with the measured �H!⌧⌧ . The predicted signal is shown as a solid red line.
The size of the combined statistical, experimental and theoretical uncertainties in the background are indicated by
the hatched bands.
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Figure 7: The measured values for �H!⌧⌧ when only the data of (a) individual channels or (b) individual categories
are used, normalized to the predicted �SM

H!⌧⌧ . Also shown is the result from the combined fit. The total ±1�
uncertainty in the measurement is indicated by the black error bars, with the individual contribution from the
statistical uncertainty in blue. The theory uncertainty in the predicted signal cross section is shown by the yellow
band.
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Figure 8: Distributions of the reconstructed di-tau invariant mass (mMMC
⌧⌧ ) for the sum of (left) all ⌧lep⌧lep, (center)

all ⌧lep⌧had and (right) all ⌧had⌧had signal regions (SRs). The bottom panels show the di�erence between observed
data events and expected background events (black points), compared to the expected signal yields. The background
and signal predictions are obtained from the fit with the mH = 125 GeV signal hypothesis and with the measured
�H!⌧⌧ . The predicted signal is shown as a solid red line. The size of the combined statistical, experimental and
theoretical uncertainties in the background are indicated by the hatched bands.
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�VBF
H!⌧⌧ = 0.28± 0.09 (stat.)+0.11

�0.09(syst.) pb
<latexit sha1_base64="XbGn3lf6zOipYViDBei9XQzvf/o="></latexit><latexit sha1_base64="XbGn3lf6zOipYViDBei9XQzvf/o="></latexit><latexit sha1_base64="XbGn3lf6zOipYViDBei9XQzvf/o="></latexit><latexit sha1_base64="XbGn3lf6zOipYViDBei9XQzvf/o="></latexit>

�ggH
H!⌧⌧ = 3.0± 1.0 (stat.)+1.7

�1.3(syst.) pb
<latexit sha1_base64="CRhsCzoL86jm/mDnxY6alOmf0a8="></latexit><latexit sha1_base64="CRhsCzoL86jm/mDnxY6alOmf0a8="></latexit><latexit sha1_base64="CRhsCzoL86jm/mDnxY6alOmf0a8="></latexit><latexit sha1_base64="CRhsCzoL86jm/mDnxY6alOmf0a8="></latexit>
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Hàττ	  @	  13	  TeV	  

           

The measured cross sections agree with 
SM prediction 

Measured / SM cross section 

l  Reminder: Run-1 ATLAS data alone: 4.5 σ significance (3.4 σ expected) 
l  New today at LHCP: cross section measurement with Run-2 36.1 fb-1  
         -- VBF and boosted (mostly ggF) categories with 3 decay channels 

VBF vs. ggF cross section 

Combined Run-1 and Run-2 significance: 6.4 σ (5.4 σ expected) 

Talk today: C. Grefe ATLAS-CONF-2018-021 
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ttH(àγγ) candidate event 
-- m(γγ)=125.4 GeV 
-- 6-jets with Anti-kTR=0.4, 
    incl one b-tagged jet  

Higgs	  produc>on	  associated	  with	  a	  top	  quark	  pair	  



l  ttH(γγ) with 79.8 fb-1 

       -- Increased sensitivity by  
           analysis improvements e.g: 
            * Multi-variate analysis 
               utilizing γ and jet 
               kinematic properties 
 
l  ttH(ZZà4l) with 79.8 fb-1 

        -- Improved sensitivity by analysis  
            improvements e.g. 
               * Separate leptonic and hadronic 
                  categories with BDT (for hadronic) 
        -- No event was observed 
                 * Zero events found for 0.45 total expected (0.38 ttH) in the purest Lep and Had categories 12	  

Higgs	  produc>on	  associated	  with	  
	  a	  top	  quark	  pair	  

        
        

   

l  Reminder -- evidence with 36.1 fb-1 in ttH(ττ, γγ, bb, VV) released for 
publication on Dec 24 last year: 4.2 σ observed (3.8 σ expected) 
         Phys. Rev. D 97, 072003 (2018) https://doi.org/10.1103/PhysRevD.97.072003 

l  New today at LHCP: update with 79.8 fb-1 for ttH(γγ, ZZà4l) 
         

γγ mass with 79.8 fb-1 

Talk today: C. Grefe 
Parallel talk today: 
- J. Jovicevic 
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IH	  with	  36.1-‐79.7	  N-‐1	  

ttH measured / SM cross section 

 
 

l  79.8 fb-1 ttH(γγ,ZZà4l) result was combined with 36.1 fb-1 ttH(bb,multi-lepton), 
as well as with the Run-1 result 

Event yield as a function of log10(S/B) 

Observation of ttH production with: 
-- Run-2 alone: 5.8 σ significance (4.9 σ expected) 
-- Run-1 and Run-2 combined: 6.3 σ significance (5.1 σ expected) 

Talk today: C. Grefe 
Parallel talk today: 
- J. Jovicevic 
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IH	  cross	  sec>on	  

The measured cross section at 13 TeV is: 
 
                                                    　　　　　　　　　　　　　　　　　　　                                                   
in agreement with SM prediction of 
             fb 

ttH cross section vs. √s 

The measured cross section at 8 TeV is: 
 
 
in agreement with SM prediction of 
            fb 

l  The cross section was measured both for 8 TeV and 13 TeV 

arXiv:1806.00425 
https://arxiv.org/abs/1806.00425 

σ ttH = 670± 90(stat)−100
+110 (sys)

σ ttH = 220±100(stat)± 70(sys)

507−50
+35

133−13
+8

fb 

fb 

Talk today: C. Grefe 
Parallel talk today: 
- J. Jovicevic 



l  Measured in the framework of the Simplified 
Template Cross Sections 
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HàZZà4l	  cross	  sec>on	  with	  79.8	  N-‐1	  
4l mass 

Diff. cross 
section wrt 
pT 4l 

Cross section measured / SM 

The inclusive cross section with |yH| <2.5 
was measured as: 
 
and in agreement with SM (1.33 ± 0.09 pb) 
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DRAFT

The inclusive fiducial cross section is also extrapolated to the total phase space. The transverse momentum635

pT,4l and the number of jets Njets di�erential fiducial production cross sections are measured. Good agree-636

ment is found between the data and the predictions of the Standard Model.637

Furthermore the Higgs boson candidate events are classified into several categories according to their638

topologies, providing sensitivity to di�erent production modes in various regions of phase space. Addi-639

tional BDT discriminants are used to further improve the sensitivity in reconstructed event categories. The640

production cross sections times branching ratio for H ! Z Z⇤ decay measured in dedicated production641

bins are in agreement with the SM predictions. The inclusive cross section in the Higgs boson rapidity642

range of |yH | < 2.5 is measured to be � · B(H ! Z Z⇤) = 1.58 ± 0.18 pb in agreement with the SM643

prediction of 1.33 ± 0.09 pb.644
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Figure 2: The dijet mass distribution for events with leptons (e or µ) of pT > 60 GeV using 80 fb�1 of data
collected between 2015-2017. The data are shown together with the background fit (shown with the red line). The
fit corresponds to �2/ndf = 1.02 in the considered mass range, 0.22 < m

j j

< 6.3 TeV. The lower panel shows
the bin-by-bin significances of the data–fit di�erences [39] considering only statistical uncertainties. Dashed blue
vertical lines on the lower panel indicate the most discrepant intervals using the BH procedure, with p-value of 0.7.

choice to model large values of dijet masses. In the region m
j j

< 1 TeV, the contribution from the195

usage of alternative function is negligible compared to the statistical variation of the nominal fit. The196

background shape uncertainty is compatible with statistical variations of the fit function in the region197

1 < m
j j

< 4.5 TeV. The uncertainty associated with the alternative four-parameter function becomes198

dominant in the region m
j j

> 4.5 TeV. Jet energy and resolution uncertainties [37, 38] are estimated using199

the signal MC models. These uncertainties cause shifts in the dijet masses by as much as ±1.4%, and are200

the dominant contributors to the limit calculations for m
j j

< 1 TeV. Lepton energy scale uncertainties are201

determined to be negligible. All aforementioned uncertainties are included as nuisance parameters in the202

Bayesian limit calculations.203

6 Results204

Figure 2 shows the m
j j

distribution together with the fit to the background hypothesis discussed in Sect. 5205

for the combined e and µ channels. The fit procedure describes the data well, with �2/ndf = 1.02.206

The lower panel of Fig. 2 shows the bin-by-bin significances of the data–fit di�erences [39], which are207

calculated from the Poisson probability considering only statistical uncertainties.208

BumpHunter is used to quantify the statistical significance of localized deviations in the m
j j

distribution,209

should they exist. The largest deviation reported is at a value of m
j j

= 3.56 TeV, as indicated by the210

May 25, 2018 – 16:11 9
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Resonance	  search	  with	  high	  pT	  lepton	  
with	  79.8	  N-‐1	  

        
        

   

W’ in context of sequential SM 
excluded up to 5.5 TeV 
   -- Extended from 5.2 TeV (~36.1 fb-1) 

p-value at 3.56 TeV (largest variation) is 0.7 
including look-else-where effect 

l  W’ à e/µ + ν  search 
        -- lepton + ET

miss 
l  Di-jet resonance ppàWX search 

   -- lepton + di-jets 
   -- New topology search 

95% CL exclusion of σ x A x ε: 
* 50 fb – 0.1 fb, for masses 
   0.25 – 6 TeV 

Transverse mass for W’àµν m(j,j) 

Talk on Thu: G.Facini 
Parallel Talk today: 
- Y. Okumura 

ATLAS-CONF-2018-017 

ATLAS-CONF-2018-015 



Nr of events in each category 

95% CL exclusion up to 560 GeV for mass of heavy lepton 
 -- Under assumption of equal BRs to all leptons, and that neutral and 
charged heavy leptons are mass-degenerate 17	  

Type-‐III	  seasaw	  heavy	  lepton	  search	  
with	  79.8	  N-‐1	  

        
l  Reminder -- in Run-1 

probed 2l+2j(W)+ET
miss and 3l 

final states 
  -- 95% CL exclusion < 330 GeV 

 
l  New today at LHCP: 

search in Run-2 data with 
79.8 fb-1  

       -- Pair production of  
          heavy leptons 
       -- 2l+2j(W)+ET

miss , 

               classified into 6 categories 
         (lepton flavour, charge) 
      -- Signal region selection  
         optimized for each category 
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1

Search for type-III seesaw heavy leptons in2

proton-proton collisions at ps = 13 TeV with the3

ATLAS detector4

The ATLAS Collaboration5

A search for the pair production of heavy leptons (N0, L±) as predicted by the type-III seesaw
mechanism is presented. The search uses proton-proton collision data at a centre-of-mass
energy of 13 TeV corresponding to 79.8 fb≠1 of integrated luminosity recorded in 2015, 2016
and 2017 by the ATLAS detector at the Large Hadron Collider. The analysis focuses on the N0

and L± decays with intermediate W bosons and yielding two final-state light leptons (electron
or muon) of di�erent flavor and charge combinations, with at least two jets and large missing
transverse momentum in the final state. The search is optimized in six channels distinguished
by the flavor combination and charge product of the final state lepton pair, where same
charge or opposite charge final states are considered. Good agreement is observed between
the number of events in data and Standard Model predictions. The results are translated
into exclusion limits on heavy lepton m(N0, L±) masses, where N0 and L± are considered
mass-degenerate. The observed lower 95 % confidence level limit on the mass of the type-III
seesaw heavy leptons, where the branching fractions to all lepton flavors are assumed to be
equal, is 560 GeV.
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Exo>c	  Higgs	  decay	  search:	  Hàγ(γ)+ETmiss	  with	  79.8	  N-‐1	  

l  A hypothesis to explain such final state 
SUSY 

l  Reminder -- in Run-1 probed VBF 
      production (γ+ ET

miss+2j).  
       -- Although a slight excess observed, 
         95% CL exclusion for Higgs BF was set 
 
 

No significant evidence beyond SM observed 
-- 3 events observed in SR  
   (2.1 events expected) 

ET
miss 

l  New today at LHCP: search in Run-2 
data with 79.8 fb-1  

       -- Consider associated production 
           with Z, to reduce backgrounds 
       -- Backgrounds dominated by photon 
           fakes (e, jets) which are well 
           controlled and validated at CRs 

95% CL limit on Higgs BF to γ(γ) +ET
miss  

5-18% depending on NLSP and LSP masses 
 -- 11 (18)% for massless (massive) gravitino                          

ATLAS-CONF-2018-019 
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-019/ 

Parallel Talk on Wed: A. Haas 
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95% CL limit for a benchmark of 
Heavy Vector Triplet model with gv=3: 
                                                  for WW+WZ  

l  Di-boson resonance in hadron decays, searched by using 
boosted object reconstruction with 79.8 fb-1 
 -- Sensitivity improved by factor 2 (4) at mass=3 (5) TeV: 

             * Improved reconstruction by using large-R jet built from new 
                unified object built from both tracking (for angle) and 
                calorimeter (for energy) 
             * Tagger optimization at high pT  
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Di-‐boson	  resonance	  search	  	  
with	  79.8	  N-‐1	  	  

M (J, J) for WW+WZ 

Highest M (J, J)=5.0 TeV event 

Sub-structure 
in large-R jet 

ATLAS-CONF-2018-016 Parallel Talk on Tue: J. Love 
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(b) WW + Z Z selection

Figure 8: Background-only fits to the dijet mass (mJJ) distributions in data after tagging in the combined (a) W Z+WW ,
and (b) WW + Z Z signal region. The significance shown in the inset for each bin is the di�erence between the data
and the fit in units of the uncertainty on this di�erence.

signal strength from the binned maximum-likelihood fit of the signal-plus-background model to the data.
The likelihood model is defined as,

L =
÷
i

Ppois(niobs |niexp) ⇥ G(↵) ⇥N(✓) (2)

where Ppois(niobs |niexp) is the Poisson probability to observe niobs events if niexp events are expected, G(↵) are
a series of Gaussian probability density functions modelling the systematic uncertainties, ↵, related to the
shape of the signal, and N(✓) is a log-normal distribution for the nuisance parameters, ✓, modelling the
systematic uncertainty on the signal normalisation. The expected number of events is the bin-wise sum
of those expected for the signal and background: nexp = nsig + nbg. The number of expected background
events in dijet mass bin i, nibg, is obtained by integrating dn/dx obtained from Equation 1 over that bin.
Thus nbg is a function of the dijet background parameters p1, p2, p3. The number of expected signal events,
nsig, is evaluated based on MC simulation assuming the cross section of the model under test multiplied
by the signal strength and including the e�ects of the systematic uncertainties described in Section 9.

The significance of observed excesses over the background-only prediction is quantified using the local
p0-value, defined as the probability of the background-only model to produce a signal-like fluctuation at
least as large as observed in the data. This value is purely statistical, and no systematic uncertainties are
considered. In this analysis, the most extreme p0 has a local significance of 1.8 standard deviations, and
is found when testing the HVT W 0 ! W Z hypothesis at a resonance mass of 3.5 TeV. This is within the
expected fluctuation of the background.

Upper limits at the 95% confidence level (CL) on the production cross section times branching fraction to
diboson final states for the benchmark signals are set with the modified-frequentist CL

s

prescription [65]
using the lowest order asymptotic approximation [64]. All systematic uncertainties are considered. The
cross section limits extracted for the di�erent benchmark scenarios in the two signal regions are shown in
Fig. 9. A spin-1 vector triplet with couplings predicted by the HVT model A (B) with g

V

= 1 (g
V

= 3)
is excluded in the range 1.20 TeV < m(V 0) < 3.40 TeV (1.20 TeV < m(V 0) < 4.15 TeV), at the 95%
confidence level (CL). Production of a GKK in the bulk RS model with k/MPl = 1 is excluded in the ranges

16



l  Jet-substructure validation:  
     “soft-drop mass” 
       -- First jet substructure quantity at 
          hadron colliders to be calculated 
          beyond leading log (LL) 
       -- Measured with 32.9 fb-1 at 13 TeV     
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SM	  Physics	  
        l  High precision validation of SM 

  -- Inclusive jet production cross section  
      is now compared with NNLO 
         * NNLO describes data 
            if pt

jet as QCD scale 

Calculations agree with data except for 
regions where non-pert. effect is large 
(where MC generators are better) 

arXiv:1711.08341 
submitted to PRL 
https://arxiv.org/abs/1711.08341 

arXiv:1711.02692 
accepted by JHEP 
https://arxiv.org/abs/1711.02692 



l  LHC is a top factory à precision cross section, mass measurements 
       -- Rich variety of processes to study 
              * tZ – evidence (4.2σ observed, 5.4 expected) with 36.1 fb-1 
                                               Phys. Lett. B 780 (2018) 557 https://doi.org/10.1016/j.physletb.2018.03.023 
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Top	  Physics	  

l  Differential di-lepton and pole-mass l  Boosted top production 

Precise cross section measurement, leading 
to a precise pole-mass determination 

Top production measured 
up to ~1 TeV of top pT 

Eur. Phys. J. C 77 (2017) 804 
https://doi.org/10.1140/epjc/s10052-017-5349-9 arXiv:1801.02052 

submitted to PRD 
https://arxiv.org/abs/1801.02052 

Talk on Fri: M. Vos 
Parallel Talk on Thu: 
- A. Knue, R. Sipio 
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SUSY	  searches	  
        

        
   l  Getting important to improve and/or invent analysis techniques to survey: 

-- Uncovered phase space, e.g. small mass difference 
-- Small production cross section, e.g. EW, 3rd generation 

      -- Unconventional topology, e.g. long-lived, R-parity violating (RPV) 

l  EW 2/3 leptons search 
       -- By using the 
           recursive jigsaw 
           reconstruction (RJR) 
 

l  Stop search 
with exclusive 
final states: 

      -- Charm 
      -- Tau 

Talk on Thu: Y. Nakahama, B. Petersen 
Parallel Talks: S. Chien, S. Griso, 
- J. Long, Miguens 

arXiv:1803.10178 
accepted by PRD 
https://arxiv.org/abs/1803.10178 

arXiv:1805.01649 
submitted to JHEP 
https://arxiv.org/abs/1805.01649 

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2017-03/ 
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Heavy	  Ion	  Physics	  
l  Data sets in Run-2 

                  √sNN               Luminosity 
       -- Pb-Pb    5.02 TeV    ~0.5 nb-1 
       -- p-Pb      5.02 TeV    ~0.5 nb-1 
       -- p-Pb      8.16 TeV    ~180 nb-1 
       -- Xe-Xe   5.44 TeV    ~3 µb-1 

             (Xe-Xe – just one night fill in 2017) 

l  Photon-jet correlations 
  -- To control over initial jet 
     kinematics to see energy loss in 
     jets 

            * xJγ: transverse momentum 
               balance between jet and γ 

For Pb+Pb collisions, the xJγ distribution is modified with increasing 
centrality, consistent with the picture of parton-energy loss in the hot 
nuclear medium. 

Photon-jet pT balance in Pb-Pb and pp collisions ATLAS-CONF-2018-009

⌅ photons are not strongly interacting! pass through the QGP una↵ected

I use photons as a proxy for the jet before its energy loss with the QGP : xj� =
p
jet
T

p
�
T

• peripheral collisions : xj� compatible between Pb+Pb and pp

• central collisions :
� at low pT : no peak structure in xj� due to jet energy loss in the medium

� at high pT : peak-like structure similar to pp collisions

=) significant fraction of jet not loosing lot of energy through the QGP

⌅measurement unfolded for detector e↵ects to make comparisons with theoretical predictions

A. Marzin (CERN) ATLAS status report 30 mai 2018 25 / 37

ATLAS-CONF-2018-009 

Talk on Wed: M. Dyndal 
Parallel Talk on Fri: R. Slovak 



l  Charged particle suppression in Pb-Pb and Xe-Xe 
   -- Nuclear modification factor, RAA, vs pT, for different centrality 
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Heavy	  Ion	  Physics	  

Charge particle suppression in Pb-Pb and Xe-Xe collisions

⌅ compare suppression in Pb (208 nucleons, r=6.6 fm) and Xe (129 nucleons, r=5.4 fm) collisons
I study the role of collision geometry for hadron energy loss in Quark Gluon Plasma

⌅measure nuclear modification
factor RAA in collisions
with similar < Npart > :

• peripheral collisions :
! less suppression in Xe-Xe

• central collisions :
!more suppression in Xe-Xe

•more similar suppression
at high pT

ATLAS-CONF-2018-007

A. Marzin (CERN) ATLAS status report 30 mai 2018 23 / 37

-- Peripheral collisions 
     à Milder suppression 
          in Xe-Xe 

-- Central collisions 
     à Stronger suppression 
          in Xe-Xe than Pb-Pb 

Charge particle suppression in Pb-Pb and Xe-Xe collisions

⌅ compare suppression in Pb (208 nucleons, r=6.6 fm) and Xe (129 nucleons, r=5.4 fm) collisons
I study the role of collision geometry for hadron energy loss in Quark Gluon Plasma

⌅measure nuclear modification
factor RAA in collisions
with similar < Npart > :

• peripheral collisions :
! less suppression in Xe-Xe

• central collisions :
!more suppression in Xe-Xe

•more similar suppression
at high pT

ATLAS-CONF-2018-007

A. Marzin (CERN) ATLAS status report 30 mai 2018 23 / 37

ATLAS-CONF-2018-007 
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-007/ 

Talk on Wed: M. Dyndal 
Parallel Talk on Fri: R. Slovak 
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ATLAS	  in	  2018	  –	  in	  a	  nutshell	  
l  LHC has already broken records 

 -- L(max)=2.1 x 1034 cm-2s-1 
 -- intL/week(max)= 4.1 fb-1 

 
l  ATLAS was able to cope with this  

record-high luminosity of 2.1x1034 cm-2s-1 

without need of luminosity leveling 
 -- Pileup is less thanks to the “BCMS” 
     bunch scheme 

 
l  ATLAS is smoothly collecting data! 
      -- Data taking efficiency > 93%,  
           > 15 fb-1 already recorded 
      -- Trigger menu same as 2017 
      -- No “luminosity leveling” necessary 
          with the 2018 beam condition so far 

~100 fb-1 13 TeV p-p data recorded! 

2018 luminosity 

Mean number of interactions per 
LHC bunch crossing 
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Already,	  2018	  performance	  plots!	  
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Already,	  2018	  performance	  plots!	  
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Excellent performance also in 2018! 
-- Efficiency of good for physics / recorded: 96% (with first 7 fb-1) 



Summary	  

u  Tremendous amounts of hot-off-the-press and important physics results will be 
presented first time at this conference from the ATLAS experiment,  
for instance: 

         -- Cross section measurements of Hàττ 
         -- Observation of ttH production 
         -- New limits from searches with ~80 fb-1 data 
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Stay tuned, and enjoy our reports! 

u  ATLAS has been and is being collecting data with high efficiency and high quality 
         -- 100 fb-1 13 TeV p-p data already collected in Run-2  
         -- Heavy-ion runs as well as special runs 

Thanks to the CERN accelerator teams! 



Backup	  Slides	  
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Reconstruc>on	  performance	  
        

        
   l  Converging toward ultimate and final precision Run-2 reconstruction  

        -- Improved in-situ calibration (more data and better methods) 
        -- Improved tuning/optimizations to reduce pileup dependence 
        -- New working points/optimizations for corner phase spaces, e.g. very low 
            and high pT 

Electron energy response at Zmass vs. <µ> Muon efficiency vs. <µ> 
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Reconstruc>on	  performance	  
        

        
   l  Pileup mitigation techniques e.g. subtraction, correction continuously improving 

and getting mature 
   -- ET

miss reconstruction improved with track soft term (TST)  

ET
miss x, y RMS vs. <µ> Number of Jets vs. <µ> 
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Reconstruc>on	  performance	  
        

        
   l  b-jet and tau reconstructions are often key of particular analyses 

       -- Improved calibrations often directly improves sensitivity of such analyses 
       -- Pursuing sophisticated algorithms and technologies (e.g. deep learning) 
       -- Optimization of corner phase spaces e.g. very high pT 

Data / MC for b-tag efficiency vs. <µ> Tau (1-prong) identification 
efficiency uncertainty 
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Tau ID and Reco Uncertainties

Systematic uncertainty on the tau track counting and identification for 1-prong and 3-prong 
�had−vis decays passing the medium identification requirement, as a function of pT. Each 
different marker represents a separate source of uncertainty as indicated in the legend. The 
violet band shows the combined uncertainty from all sources. The uncertainty estimation 
method is similar to that described in ATLAS-CONF-2017-029 for 2015 data.
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arXiv:1805.01845 
submitted to JHEP 
https://arxiv.org/abs/1805.01845 


