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LHC status and plan

Most of Run 1 (7 and 8 TeV) analyzes were done.

Newest results mostly related to 2015-2016 statistics (Run 2, 36 fb−1)
This year data taking campaign started successfully (Run 2 150 fb−1

is achievable by the end of 2018)
Probably full Run 2 (13 TeV) statistics analyzes will be ready just
when Run 3 (14 TeV) will be started.
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ATLAS detector
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ATLAS detector
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Detector performance with pile-up
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The situation with pile-up looks adequate even for Run 3.
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Measurement of the Higgs boson mass
√
s = 13 TeV
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Higgs boson production
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Couplings in H → γγ and H → ZZ (∗) → 4`

Cross section normalized to SM
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Measurement

Stat. uncertainty

Syst. uncertainty

SM prediction

 PreliminaryATLAS
-1 = 13 TeV, 36.1 fbs

4l→ZZ*→H and γγ→H
|<2.5

H
y = 125.09 GeV, |Hm

ggF

VBF

VH

Htt

Quantity normalized to SM
1− 0 1 2 3 4 5 6

Measurement

Stat. uncertainty

Syst. uncertainty

SM prediction

 PreliminaryATLAS
-1 = 13 TeV, 36.1 fbs

4l→ZZ*→H and γγ→H

|<2.5
H

y = 125.09 GeV, |Hm

l4 B• ggFσ

l4/BγγB

ggFσ/VBFσ

ggFσ/VHσ

ggFσ/ttHσ
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predictions and measured with the assumption of SM branching fractions.
Overall good agreement except for the VBF.

Quantity Results of a simultaneous fit for σggF · B4`, Bγγ/B4`, σVBF/σggF,
σVH/σggF, and σtt̄H/σggF. The fit results are normalized to the SM
predictions.
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Evidence for the H → bb̄ decay with the ATLAS detector
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Evidence for the H → bb̄ decay with the ATLAS detector
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Tests of the standard model by ATLAS
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Tests of the standard model by ATLAS
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Tests of the standard model by ATLAS (Diboson)

∫
L dt

[fb−1] Reference

– ZZ∗→4ℓ σ = 29.8 + 3.8 − 3.5 + 2.1 − 1.9 fb (data)
PowhegBox & gg2ZZ (theory) 4.6 JHEP 03, 128 (2013)

σ = 73 ± 4 ± 5 fb (data)
PowhegBox norm. to NNLO & gg2ZZ (theory) 20.3 PLB 753, 552-572 (2016)

– ZZ→ℓℓνν σ = 12.7 + 3.1 − 2.9 ± 1.8 fb (data)
PowhegBox & gg2ZZ (theory) 4.6 JHEP 03, 128 (2013)

σ = 9.7 + 1.5 − 1.4 + 1 − 0.8 fb (data)
PowhegBox & gg2ZZ (theory) 20.3 JHEP 01, 099 (2017)

– ZZ→4ℓ
σ = 25.4 + 3.3 − 3 + 1.6 − 1.4 fb (data)

PowhegBox & gg2ZZ (theory) 4.6 JHEP 03, 128 (2013)

σ = 23.2 + 2.4 − 2.3 + 1.4 − 1.2 fb (data)
PowhegBox & gg2ZZ (theory) 20.3 JHEP 01, 099 (2017)

σ = 46.4 ± 1.5 + 1.8 − 1.7 fb (data)
Matrix (NNLO) & Sherpa (NLO) (theory) 36.1 ATLAS-CONF-2017-031

ZZ
σ = 6.7 ± 0.7 + 0.5 − 0.4 pb (data)

NNLO (theory) 4.6 JHEP 03, 128 (2013)
PLB 735 (2014) 311

σ = 7.3 ± 0.4 + 0.4 − 0.3 pb (data)
NNLO (theory) 20.3 JHEP 01, 099 (2017)

σ = 17.2 ± 0.6 ± 0.7 pb (data)
Matrix (NNLO) & Sherpa (NLO) (theory) 36.1 ATLAS-CONF-2017-031

PLB 735 (2014) 311

– WZ→ℓνℓℓ σ = 140.4 ± 3.8 ± 4.6 fb (data)
MCFM NLO (theory) 20.3 PRD 93, 092004 (2016)

σ = 252.8 ± 13.2 ± 12 fb (data)
MATRIX (NNLO) (theory) 3.2 PLB 762 (2016) 1

WZ
σ = 19 + 1.4 − 1.3 ± 1 pb (data)

MATRIX (NNLO) (theory) 4.6 EPJC 72, 2173 (2012)
PLB 761 (2016) 179

σ = 24.3 ± 0.6 ± 0.9 pb (data)
MATRIX (NNLO) (theory) 20.3 PRD 93, 092004 (2016)

PLB 761 (2016) 179

σ = 50.6 ± 2.6 ± 2.5 pb (data)
MATRIX (NNLO) (theory) 3.2 PLB 762 (2016) 1

PLB 761 (2016) 179

– WW→eµ, [njet = 1] σ = 136 ± 6 ± 14.3 fb (data)
NLO (theory) 20.3 PLB 763, 114 (2016)

– WW→eµ, [njet ≥ 0] σ = 563 ± 28 + 79 − 85 fb (data)
MCFM (theory) 4.6 PRD 91, 052005 (2015)

– WW→eµ, [njet = 0]
σ = 262.3 ± 12.3 ± 23.1 fb (data)

MCFM (theory) 4.6 PRD 87, 112001 (2013)

σ = 374 ± 7 + 26 − 24 fb (data)
approx. NNLO (theory) 20.3 JHEP 09 (2016) 029

σ = 529 ± 20 ± 52 fb (data)
NNLO (theory) 3.2 arXiv: 1702.04519 [hep-ex]

WW
σ = 51.9 ± 2 ± 4.4 pb (data)

NNLO (theory) 4.6 PRD 87, 112001 (2013)
PRL 113, 212001 (2014)

σ = 68.2 ± 1.2 ± 4.6 pb (data)
NNLO (theory) 20.3 PLB 763, 114 (2016)

σ = 142 ± 5 ± 13 pb (data)
NNLO (theory) 3.2 arXiv: 1702.04519 [hep-ex]

– WV→ℓνJ σ = 30 ± 11 ± 22 fb (data)
MC@NLO (theory) 20.2 arXiv: 1706.01702 [hep-ex]

WV→ℓνjj σ = 1.37 ± 0.14 ± 0.37 pb (data)
MC@NLO (theory) 4.6 JHEP 01, 049 (2015)

σ = 209 ± 28 ± 45 fb (data)
MC@NLO (theory) 20.2 arXiv: 1706.01702 [hep-ex]

– Zγ→ννγ σ = 0.133 ± 0.013 ± 0.021 pb (data)
MCFM NLO (theory) 4.6 PRD 87, 112003 (2013)

σ = 68 ± 4 + 33 − 32 fb (data)
NNLO (theory) 20.3 PRD 93, 112002 (2016)

– [njet = 0] σ = 1.05 ± 0.02 ± 0.11 pb (data)
NNLO (theory) 4.6 PRD 87, 112003 (2013)

σ = 1.189 ± 0.009 + 0.073 − 0.067 pb (data)
NNLO (theory) 20.3 PRD 93, 112002 (2016)

Zγ→ℓℓγ σ = 1.31 ± 0.02 ± 0.12 pb (data)
NNLO (theory) 4.6 PRD 87, 112003 (2013)

arXiv:1407.1618 [hep-ph]

σ = 1.507 ± 0.01 + 0.083 − 0.078 pb (data)
NNLO (theory) 20.3 PRD 93, 112002 (2016)

arXiv:1407.1618 [hep-ph]

– [njet = 0] σ = 1.76 ± 0.03 ± 0.22 pb (data)
NNLO (theory) 4.6 PRD 87, 112003 (2013)

Wγ→ℓνγ σ = 2.77 ± 0.03 ± 0.36 pb (data)
NNLO (theory) 4.6 PRD 87, 112003 (2013)

arXiv:1407.1618 [hep-ph]

γγ
σ = 44 + 3.2 − 4.2 pb (data)

2γNNLO (theory) 4.9 JHEP 01, 086 (2013)

σ = 16.82 ± 0.07 + 0.75 − 0.78 pb (data)
2γNNLO + CT10 (theory) 20.2 PRD 95 (2017) 112005

ratio to best theory
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
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NLO QCD

LHC pp
√
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Diboson Cross Section Measurements Status: July 2017

ATLAS Preliminary

Run 1,2
√
s = 7,8,13 TeV

Data prefers NNLO over NLO!
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SM cross-section measurements
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WZ → pp
, Eur. Phys. J. C (2012) 72:2173-17 TeV, 4.6 fb

, PRD 93, 092004 (2016)-18 TeV, 20.3 fb

, Phys. Lett. B 762 (2016)-113 TeV, 3.2 fb

H → pp
, Eur. Phys. J. C76 (2016) 6-17 TeV, 4.5 fb

, Eur. Phys. J. C76 (2016) 6-18 TeV, 20.3 fb

, ATLAS-CONF-2017-047-113 TeV, 36.1 fb

ZZ → pp
, JHEP 03, 128 (2013)-17 TeV, 4.6 fb

, JHEP 01, 099 (2017)-18 TeV, 20.3 fb

, ATLAS-CONF-2017-031-113 TeV, 36.1 fb

  PreliminaryATLAS
Theory
Measurement

Summary of total production cross-section measurements by ATLAS
presented as a function of centre-of-mass energy

√
s from 7 to 13 TeV

for a few selected processes.
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Measurement of the W boson mass

Collected at CERN LHC with ATLAS detector in 2011,
√
s = 7 TeV

W → µν candidates: 7.8 · 106

W → eν candidates: 5.9 · 106

The mass of the W boson can be expressed in terms of the other SM
parameters as follows:

m2
W

(
1− m2

W

m2
Z

)
=

πα√
2Gµ

(1 + ∆r) ,

where ∆r incorporates effect of high order corrections.

PDG average mW = 80385± 15 MeV (mainly CDF and D0)

SM prediction mW = 80356± 8 MeV (based on arXiv:1407.3792 with
updated mt and mH)

arXiv:1701.07240
Evgenii Baldin (evgenii.baldin@cern.ch) Standard Model Results 20/35

http://arxiv.org/abs/1407.3792
http://arxiv.org/abs/1701.07240


Measurement of the W boson mass

 [MeV]Wm
80250 80300 80350 80400 80450 80500

ALEPH  

DELPHI  

L3  

OPAL  

CDF  

D0  

+ATLAS W  

−ATLAS W  

±ATLAS W  

ATLAS

Measurement

Stat. Uncertainty

Full Uncertainty

mW = 80370± 7(stat)± 11(syst)± 14(mod) MeV = 80370± 19 MeV

mW+−mW− = −29±12.8(stat)±7.0(syst)±23.9(mod) MeV = −29±28 MeV

arXiv:1701.07240
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Measurement of the W boson mass

 [MeV]Wm
80320 80340 80360 80380 80400 80420

LEP Comb. 33 MeV±80376

Tevatron Comb. 16 MeV±80387

LEP+Tevatron 15 MeV±80385

ATLAS 19 MeV±80370

Electroweak Fit 8 MeV±80356

Wm

Stat. Uncertainty

Full Uncertainty

ATLAS

mW = 80370± 7(stat)± 11(syst)± 14(mod) MeV = 80370± 19 MeV

mW+−mW− = −29±12.8(stat)±7.0(syst)±23.9(mod) MeV = −29±28 MeV

arXiv:1701.07240
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Top-pair production cross-section
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WGtopLHC

ATLAS+CMS Preliminary May 2018

* Preliminary

)-1 8.8 fb≤Tevatron combined 1.96 TeV (L 
)-1CMS dilepton,l+jets 5.02 TeV (L = 27.4 pb

)-1 7 TeV (L = 4.6 fbµATLAS e
)-1 7 TeV (L = 5 fbµCMS e

)-1 8 TeV (L = 20.2 fbµATLAS e
)-1 8 TeV (L = 19.7 fbµCMS e

)-1 8 TeV (L = 5.3-20.3 fbµLHC combined e
)-1 13 TeV (L = 3.2 fbµATLAS e

)-1 13 TeV (L = 2.2 fbµCMS e
)-1* 13 TeV (L = 85 pbµµATLAS ee/

)-1ATLAS l+jets* 13 TeV (L = 85 pb
)-1CMS l+jets 13 TeV (L = 2.2 fb

)-1CMS all-jets* 13 TeV (L = 2.53 fb

NNLO+NNLL (pp)

)pNNLO+NNLL (p

Czakon, Fiedler, Mitov, PRL 110 (2013) 252004

 0.001±) = 0.118 
Z

(Msα = 172.5 GeV, 
top

NNPDF3.0, m

13  [TeV]s

700

800

900

Summary of LHC and Tevatron measurements of the top-pair production
cross-section as a function of the centre-of-mass energy compared to the
NNLO QCD calculation complemented with NNLL resummation.
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Single top production cross-section

 [TeV]s
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210

top+antitop

top

antitop

74 (2015) 10, CPC191 (2010) NPPS205 NLO 
,top= m

F
µ= 

R
µ= 172.5 GeV, topm 

CT10nlo, MSTW2008nlo, NNPDF2.3nlo (PDF4LHC) 

PRD90 (2014) 112006 -1 4.59 fb

arXiv:1702.02859 -1 20.2 fb

JHEP04 (2017) 086 -1  3.2 fb

ATLAS Preliminary

May 2017

t-channel single top-quark production

stat  total

Summary of ATLAS measurements of the single top production
cross-sections in the t-channel as a function of the center of mass energy
compared to a theoretical calculation based on NLO QCD.
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Summary of the ATLAS direct mtop measurements

 [GeV]topm
160 165 170 175 180 185 190

1

23

 0.64±     174.34 
(arXiv:1407.2682)Tevatron Comb.  Jul. 2014 

 0.76±     173.34 
(arXiv:1403.4427)World Comb.  Mar. 2014 

 0.50±     172.51 
ATLAS-CONF-2017-071 ATLAS Comb. September 2017*

 

-1 =20.2 fbintL
ATLAS-CONF-2017-044) dilepton (8 dist.) t(tσDifferential   1.6  ±173.2   

-1 =4.6 fbintL

JHEP 10 (2015) 121+1-jet) t(tσDifferential   2.1     
 2.3 ±173.7   

-1 =4.6-20.3 fbintL

Eur. Phys. J. C74 (2014) 3109) dilepton t(tσ   2.6     
 2.5 ±172.9   

-1 =35 pb
int

ATLAS-CONF-2011-054, L
 ) l+jets t(tσ   7.3     

 7.8 ±166.4   

 

-1 = 20.2 fbintL
ATLAS-CONF-2017-071 l+jets* →   0.8   )±  0.3      ±  0.1 ± (  0.1     0.9  ±172.1   

-1 = 20.2 fbintL
arXiv:1702.07546all jets   1.0   )± (  0.6                              1.2  ±173.7   

-1 = 20.2 fbintL

Phys. Lett. B761 (2016) 350 dilepton →   0.7   )± (  0.4                              0.8  ±173.0   

-1 = 4.7 fbintL

Eur. Phys. J. C75 (2015) 330dilepton   1.3   )± (  0.5                              1.4  ±173.8   

-1 = 4.7 fbintL

Eur. Phys. J. C75 (2015) 330 l+jets →   1.0   )±  0.7      ±  0.2 ± (  0.2     1.3  ±172.3   

-1 =20.3 fbintL
ATLAS-CONF-2014-055single top*   2.0   )± (  0.7                              2.1  ±172.2   

-1 = 4.6 fbintL

Eur. Phys. J. C75 (2015) 158all jets   1.2   )± (  1.4                              1.8  ±175.1   

-1 = 2.05 fbintL
ATLAS-CONF-2012-030all jets*   3.8   )± (  2.1                              4.3  ±174.9   

-1 = 1.04 fbintL

Eur. Phys. J. C72 (2012) 2046l+jets   2.3   )±  0.4              ± (  0.6     2.4  ±174.5   

-1 = 35 pbintL
ATLAS-CONF-2011-033l+jets*   4.9   )± (  4.0                              6.3  ±169.3   

 

-1 - 20.3 fb-1 = 35 pb
int

 summary - September 2017, Ltopm

 syst.)± bJSF ± JSF ±    tot.    (stat. ±      top    m

σ 1 ±World Comb. 
stat. uncertainty

 bJSF uncertainty⊕ JSF ⊕stat. 
total uncertainty

Input to ATLAS comb.→Preliminary, *

ATLAS Preliminary

The results are compared to the ATLAS, Tevatron and Tevatron+LHC
mtop combinations.

ATLAS-CONF-2017-071
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Associated top and Z production (first observation)

NNO

E
nt

rie
s 

/ 0
.1

10

20

30

40

50
ATLAS

-1 = 13 TeV, 36.1 fbs

Data
tZq

tW+tt
+jetsZ

Diboson
tWZ+Htt+Vtt

Uncertainty

NN
O

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

D
at

a 
/ P

re
d.

0

1

2

u d

W

W

b

b

t

Z

u d

W

b

b

t

Z
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Post-fit neural-network output distributions in the signal region.

σATLAS
tZ = 600± 170 (stat.)± 140 (syst.) fb. (Observed, 4.2σ)

σSM
tZ = 800+49

−59 fb. (Expected significance 5.4σ)

arXiv:1710.03659
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Evidence for light-by-light scattering in heavy-ion collisions
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σATLAS
fid = 70± 24 (stat.)± 17 (syst.) nb,

σSM
fid = 45± 9 nb.
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J/ψ and ψ(2S) suppression in 5.02 TeV Pb+Pb collisions
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ALICE, Inclusive, 2.5 < |y| < 4

Correlated systematic uncer.

Comparison of prompt J/ψ RAA (nu-
clear modification factor) measured
in 5.02 TeV PbPb collisions by AT-
LAS with the inclusive J/ψ RAA mea-
sured by ALICE.
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9 < p

 double ratioψ(2S) to J/ψPrompt 

ψ(2S) to J/ψ double ratio, as a func-
tion of the number of participants
The suppression of prompt ψ(2S) is
stronger than that of J/ψ.
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ATLAS SUSY Searches

Model e, µ, τ, γ Jets Emiss
T

∫
L dt[fb−1] Mass limit Reference
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R

P
V

Other

q̃q̃, q̃→qχ̃0
1 0 2-6 jets Yes 36.1 m(χ̃0

1)<200 GeV, m(1st gen. q̃)=m(2nd gen. q̃) 1712.023321.57 TeVq̃

q̃q̃, q̃→qχ̃0
1 (compressed) mono-jet 1-3 jets Yes 36.1 m(q̃)-m(χ̃0

1)<5 GeV 1711.03301710 GeVq̃

g̃g̃, g̃→qq̄χ̃0
1 0 2-6 jets Yes 36.1 m(χ̃0

1)<200 GeV 1712.023322.02 TeVg̃

g̃g̃, g̃→qqχ̃±1→qqW±χ̃0
1 0 2-6 jets Yes 36.1 m(χ̃0

1)<200 GeV, m(χ̃±)=0.5(m(χ̃0
1)+m(g̃)) 1712.023322.01 TeVg̃

g̃g̃, g̃→qq̄(ℓℓ)χ̃0
1

ee, µµ 2 jets Yes 14.7 m(χ̃0
1)<300 GeV, 1611.057911.7 TeVg̃

g̃g̃, g̃→qq(ℓℓ/νν)χ̃0
1 3 e, µ 4 jets - 36.1 m(χ̃0

1)=0 GeV 1706.037311.87 TeVg̃

g̃g̃, g̃→qqWZχ̃0
1 0 7-11 jets Yes 36.1 m(χ̃0

1) <400 GeV 1708.027941.8 TeVg̃

GMSB (ℓ̃ NLSP) 1-2 τ + 0-1 ℓ 0-2 jets Yes 3.2 1607.059792.0 TeVg̃
GGM (bino NLSP) 2 γ - Yes 36.1 cτ(NLSP)<0.1 mm ATLAS-CONF-2017-0802.15 TeVg̃
GGM (higgsino-bino NLSP) γ 2 jets Yes 36.1 m(χ̃0

1)=1700 GeV, cτ(NLSP)<0.1 mm, µ>0 ATLAS-CONF-2017-0802.05 TeVg̃

Gravitino LSP 0 mono-jet Yes 20.3 m(G̃)>1.8 × 10−4 eV, m(g̃)=m(q̃)=1.5 TeV 1502.01518F1/2 scale 865 GeV

g̃g̃, g̃→bb̄χ̃0
1 0 3 b Yes 36.1 m(χ̃0

1)<600 GeV 1711.019011.92 TeVg̃

g̃g̃, g̃→tt̄χ̃0
1 0-1 e, µ 3 b Yes 36.1 m(χ̃0

1)<200 GeV 1711.019011.97 TeVg̃

b̃1b̃1, b̃1→bχ̃0
1 0 2 b Yes 36.1 m(χ̃0

1)<420 GeV 1708.09266950 GeVb̃1

b̃1b̃1, b̃1→tχ̃±1 2 e, µ (SS) 1 b Yes 36.1 m(χ̃0
1)<200 GeV, m(χ̃±1 )= m(χ̃0

1)+100 GeV 1706.03731275-700 GeVb̃1

t̃1 t̃1, t̃1→bχ̃±1 0-2 e, µ 1-2 b Yes 4.7/13.3 m(χ̃±1 ) = 2m(χ̃0
1), m(χ̃0

1)=55 GeV 1209.2102, ATLAS-CONF-2016-077t̃1 117-170 GeV 200-720 GeVt̃1

t̃1 t̃1, t̃1→Wbχ̃0
1 or tχ̃0

1 0-2 e, µ 0-2 jets/1-2 b Yes 20.3/36.1 m(χ̃0
1)=1 GeV 1506.08616, 1709.04183, 1711.11520t̃1 90-198 GeV 0.195-1.0 TeVt̃1

t̃1 t̃1, t̃1→cχ̃0
1 0 mono-jet Yes 36.1 m(t̃1)-m(χ̃0

1)=5 GeV 1711.0330190-430 GeVt̃1

t̃1 t̃1(natural GMSB) 2 e, µ (Z) 1 b Yes 20.3 m(χ̃0
1)>150 GeV 1403.5222t̃1 150-600 GeV

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ (Z) 1 b Yes 36.1 m(χ̃0
1)=0 GeV 1706.03986290-790 GeVt̃2

t̃2 t̃2, t̃2→t̃1 + h 1-2 e, µ 4 b Yes 36.1 m(χ̃0
1)=0 GeV 1706.03986320-880 GeVt̃2

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃0
1 2 e, µ 0 Yes 36.1 m(χ̃0

1)=0 ATLAS-CONF-2017-03990-500 GeVℓ̃

χ̃+1 χ̃
−
1 , χ̃+1→ℓ̃ν(ℓν̃) 2 e, µ 0 Yes 36.1 m(χ̃0

1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃±1 )+m(χ̃0
1 )) ATLAS-CONF-2017-039750 GeVχ̃±

1

χ̃±1 χ̃
∓
1 /χ̃

0
2, χ̃+1→τ̃ν(τν̃), χ̃0

2→τ̃τ(νν̃) 2 τ - Yes 36.1 m(χ̃0
1)=0, m(τ̃, ν̃)=0.5(m(χ̃±1 )+m(χ̃0

1)) 1708.07875760 GeVχ̃±
1

χ̃±1 χ̃
0
2→ℓ̃Lνℓ̃Lℓ(ν̃ν), ℓν̃ℓ̃Lℓ(ν̃ν) 3 e, µ 0 Yes 36.1 m(χ̃±1 )=m(χ̃0

2), m(χ̃0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃±1 )+m(χ̃0

1)) ATLAS-CONF-2017-0391.13 TeVχ̃±
1 , χ̃

0
2

χ̃±1 χ̃
0
2→Wχ̃0

1Zχ̃0
1 2-3 e, µ 0-2 jets Yes 36.1 m(χ̃±1 )=m(χ̃0

2), m(χ̃0
1)=0, ℓ̃ decoupled ATLAS-CONF-2017-039580 GeVχ̃±

1 , χ̃
0
2

χ̃±1 χ̃
0
2→Wχ̃0

1h χ̃0
1, h→bb̄/WW/ττ/γγ e, µ, γ 0-2 b Yes 20.3 m(χ̃±1 )=m(χ̃0

2), m(χ̃0
1)=0, ℓ̃ decoupled 1501.07110χ̃±

1 , χ̃
0
2 270 GeV

χ̃0
2χ̃

0
3, χ̃0

2,3 →ℓ̃Rℓ 4 e, µ 0 Yes 20.3 m(χ̃0
2)=m(χ̃0

3), m(χ̃0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃0

2)+m(χ̃0
1)) 1405.5086χ̃0

2,3 635 GeV
GGM (wino NLSP) weak prod., χ̃0

1→γG̃ 1 e, µ + γ - Yes 20.3 cτ<1 mm 1507.05493W̃ 115-370 GeV
GGM (bino NLSP) weak prod., χ̃0

1→γG̃ 2 γ - Yes 36.1 cτ<1 mm ATLAS-CONF-2017-0801.06 TeVW̃

Direct χ̃+1 χ̃
−
1 prod., long-lived χ̃±1 Disapp. trk 1 jet Yes 36.1 m(χ̃±1 )-m(χ̃0

1)∼160 MeV, τ(χ̃±1 )=0.2 ns 1712.02118460 GeVχ̃±
1

Direct χ̃+1 χ̃
−
1 prod., long-lived χ̃±1 dE/dx trk - Yes 18.4 m(χ̃±1 )-m(χ̃0

1)∼160 MeV, τ(χ̃±1 )<15 ns 1506.05332χ̃±
1 495 GeV

Stable, stopped g̃ R-hadron 0 1-5 jets Yes 27.9 m(χ̃0
1)=100 GeV, 10 µs<τ(g̃)<1000 s 1310.6584g̃ 850 GeV

Stable g̃ R-hadron trk - - 3.2 1606.051291.58 TeVg̃
Metastable g̃ R-hadron dE/dx trk - - 3.2 m(χ̃0

1)=100 GeV, τ>10 ns 1604.045201.57 TeVg̃

Metastable g̃ R-hadron, g̃→qqχ̃0
1 displ. vtx - Yes 32.8 τ(g̃)=0.17 ns, m(χ̃0

1) = 100 GeV 1710.049012.37 TeVg̃

GMSB, stable τ̃, χ̃0
1→τ̃(ẽ, µ̃)+τ(e, µ) 1-2 µ - - 19.1 10<tanβ<50 1411.6795χ̃0

1 537 GeV
GMSB, χ̃0

1→γG̃, long-lived χ̃0
1 2 γ - Yes 20.3 1<τ(χ̃0

1)<3 ns, SPS8 model 1409.5542χ̃0
1 440 GeV

g̃g̃, χ̃0
1→eeν/eµν/µµν displ. ee/eµ/µµ - - 20.3 7 <cτ(χ̃0

1)< 740 mm, m(g̃)=1.3 TeV 1504.05162χ̃0
1 1.0 TeV

LFV pp→ν̃τ + X, ν̃τ→eµ/eτ/µτ eµ,eτ,µτ - - 3.2 λ′311=0.11, λ132/133/233=0.07 1607.080791.9 TeVν̃τ

Bilinear RPV CMSSM 2 e, µ (SS) 0-3 b Yes 20.3 m(q̃)=m(g̃), cτLS P<1 mm 1404.2500q̃, g̃ 1.45 TeV
χ̃+1 χ̃

−
1 , χ̃+1→Wχ̃0

1, χ̃
0
1→eeν, eµν, µµν 4 e, µ - Yes 13.3 m(χ̃0

1)>400GeV, λ12k,0 (k = 1, 2) ATLAS-CONF-2016-0751.14 TeVχ̃±
1

χ̃+1 χ̃
−
1 , χ̃+1→Wχ̃0

1, χ̃
0
1→ττνe, eτντ 3 e, µ + τ - Yes 20.3 m(χ̃0

1)>0.2×m(χ̃±1 ), λ133,0 1405.5086χ̃±
1 450 GeV

g̃g̃, g̃→qqχ̃0
1, χ̃0

1 → qqq 0 4-5 large-R jets - 36.1 m(χ̃0
1)=1075 GeV SUSY-2016-221.875 TeVg̃

g̃g̃, g̃→tt̄χ̃0
1, χ̃0

1 → qqq 1 e, µ 8-10 jets/0-4 b - 36.1 m(χ̃0
1)= 1 TeV, λ112,0 1704.084932.1 TeVg̃

g̃g̃, g̃→t̃1t, t̃1→bs 1 e, µ 8-10 jets/0-4 b - 36.1 m(t̃1)= 1 TeV, λ323,0 1704.084931.65 TeVg̃

t̃1 t̃1, t̃1→bs 0 2 jets + 2 b - 36.7 1710.07171100-470 GeVt̃1 480-610 GeVt̃1

t̃1 t̃1, t̃1→bℓ 2 e, µ 2 b - 36.1 BR(t̃1→be/µ)>20% 1710.055440.4-1.45 TeVt̃1

Scalar charm, c̃→cχ̃0
1 0 2 c Yes 20.3 m(χ̃0

1)<200 GeV 1501.01325c̃ 510 GeV

Mass scale [TeV]10−1 1

√
s = 7, 8 TeV

√
s = 13 TeV

ATLAS SUSY Searches* - 95% CL Lower Limits
December 2017

ATLAS Preliminary√
s = 7, 8, 13 TeV

*Only a selection of the available mass limits on new states or
phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.
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squarks and gluinos
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Higgsinos search
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ATLAS Exotics Searches
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ADD GKK + g/q 0 e, µ 1 − 4 j Yes 36.1 n = 2 ATLAS-CONF-2017-0607.75 TeVMD

ADD non-resonant γγ 2 γ − − 36.7 n = 3 HLZ NLO CERN-EP-2017-1328.6 TeVMS

ADD QBH − 2 j − 37.0 n = 6 1703.092178.9 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 CERN-EP-2017-1324.1 TeVGKK mass

Bulk RS GKK →WW → qqℓν 1 e, µ 1 J Yes 36.1 k/MPl = 1.0 ATLAS-CONF-2017-0511.75 TeVGKK mass

2UED / RPP 1 e, µ ≥ 2 b, ≥ 3 j Yes 13.2 Tier (1,1), B(A(1,1) → tt) = 1 ATLAS-CONF-2016-1041.6 TeVKK mass

SSM Z ′ → ℓℓ 2 e, µ − − 36.1 ATLAS-CONF-2017-0274.5 TeVZ′ mass

SSM Z ′ → ττ 2 τ − − 36.1 ATLAS-CONF-2017-0502.4 TeVZ′ mass
Leptophobic Z ′ → bb − 2 b − 3.2 1603.087911.5 TeVZ′ mass
Leptophobic Z ′ → tt 1 e, µ ≥ 1 b, ≥ 1J/2j Yes 3.2 Γ/m = 3% ATLAS-CONF-2016-0142.0 TeVZ′ mass

SSM W ′ → ℓν 1 e, µ − Yes 36.1 1706.047865.1 TeVW′ mass
HVT V ′ →WV → qqqq model B 0 e, µ 2 J − 36.7 gV = 3 CERN-EP-2017-1473.5 TeVV′ mass
HVT V ′ →WH/ZH model B multi-channel 36.1 gV = 3 ATLAS-CONF-2017-0552.93 TeVV′ mass
LRSM W ′

R → tb 1 e, µ 2 b, 0-1 j Yes 20.3 1410.41031.92 TeVW′ mass
LRSM W ′

R → tb 0 e, µ ≥ 1 b, 1 J − 20.3 1408.08861.76 TeVW′ mass

CI qqqq − 2 j − 37.0 η−LL 1703.0921721.8 TeVΛ

CI ℓℓqq 2 e, µ − − 36.1 η−LL ATLAS-CONF-2017-02740.1 TeVΛ

CI uutt 2(SS)/≥3 e,µ ≥1 b, ≥1 j Yes 20.3 |CRR | = 1 1504.046054.9 TeVΛ

Axial-vector mediator (Dirac DM) 0 e, µ 1 − 4 j Yes 36.1 gq=0.25, gχ=1.0, m(χ) < 400 GeV ATLAS-CONF-2017-0601.5 TeVmmed

Vector mediator (Dirac DM) 0 e, µ, 1 γ ≤ 1 j Yes 36.1 gq=0.25, gχ=1.0, m(χ) < 480 GeV 1704.038481.2 TeVmmed

VVχχ EFT (Dirac DM) 0 e, µ 1 J, ≤ 1 j Yes 3.2 m(χ) < 150 GeV 1608.02372700 GeVM∗

Scalar LQ 1st gen 2 e ≥ 2 j − 3.2 β = 1 1605.060351.1 TeVLQ mass

Scalar LQ 2nd gen 2 µ ≥ 2 j − 3.2 β = 1 1605.060351.05 TeVLQ mass

Scalar LQ 3rd gen 1 e, µ ≥1 b, ≥3 j Yes 20.3 β = 0 1508.04735640 GeVLQ mass

VLQ TT → Ht + X 0 or 1 e, µ ≥ 2 b, ≥ 3 j Yes 13.2 B(T → Ht) = 1 ATLAS-CONF-2016-1041.2 TeVT mass

VLQ TT → Zt + X 1 e, µ ≥ 1 b, ≥ 3 j Yes 36.1 B(T → Zt) = 1 1705.107511.16 TeVT mass

VLQ TT →Wb + X 1 e, µ ≥ 1 b, ≥ 1J/2j Yes 36.1 B(T →Wb) = 1 CERN-EP-2017-0941.35 TeVT mass

VLQ BB → Hb + X 1 e, µ ≥ 2 b, ≥ 3 j Yes 20.3 B(B → Hb) = 1 1505.04306700 GeVB mass

VLQ BB → Zb + X 2/≥3 e, µ ≥2/≥1 b − 20.3 B(B → Zb) = 1 1409.5500790 GeVB mass

VLQ BB →Wt + X 1 e, µ ≥ 1 b, ≥ 1J/2j Yes 36.1 B(B →Wt) = 1 CERN-EP-2017-0941.25 TeVB mass
VLQ QQ →WqWq 1 e, µ ≥ 4 j Yes 20.3 1509.04261690 GeVQ mass

Excited quark q∗ → qg − 2 j − 37.0 only u∗ and d∗, Λ = m(q∗) 1703.091276.0 TeVq∗ mass

Excited quark q∗ → qγ 1 γ 1 j − 36.7 only u∗ and d∗, Λ = m(q∗) CERN-EP-2017-1485.3 TeVq∗ mass

Excited quark b∗ → bg − 1 b, 1 j − 13.3 ATLAS-CONF-2016-0602.3 TeVb∗ mass
Excited quark b∗ →Wt 1 or 2 e, µ 1 b, 2-0 j Yes 20.3 fg = fL = fR = 1 1510.026641.5 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

LRSM Majorana ν 2 e, µ 2 j − 20.3 m(WR ) = 2.4 TeV, no mixing 1506.060202.0 TeVN0 mass
Higgs triplet H±± → ℓℓ 2,3,4 e,µ (SS) − − 36.1 DY production ATLAS-CONF-2017-053870 GeVH±± mass
Higgs triplet H±± → ℓτ 3 e,µ, τ − − 20.3 DY production, B(H±±

L
→ ℓτ) = 1 1411.2921400 GeVH±± mass

Monotop (non-res prod) 1 e, µ 1 b Yes 20.3 anon−res = 0.2 1410.5404657 GeVspin-1 invisible particle mass

Multi-charged particles − − − 20.3 DY production, |q| = 5e 1504.04188785 GeVmulti-charged particle mass

Magnetic monopoles − − − 7.0 DY production, |g | = 1gD , spin 1/2 1509.080591.34 TeVmonopole mass

Mass scale [TeV]10−1 1 10
√
s = 8 TeV

√
s = 13 TeV

ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits
Status: July 2017

ATLAS Preliminary∫
L dt = (3.2 – 37.0) 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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Dark Matter searches
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Regions in a dark matter mass-mediator mass plane excluded at 95% CL by a
selection of ATLAS dark matter searches, for one possible interaction between the
Standard Model and dark matter, the leptophobic axial-vector mediator as

described in arXiv:1703.05703.
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A search for lepton-flavor-violating Z decays
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Neural network classifiers are used to discriminate signal from backgrounds,
and the NN output distributions are analyzed in a template fit to data.

B(Z → eτ) < 5.8 · 10−5 and B(Z → µτ) < 2.4 · 10−5.

arXiv:1804.09568
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Conclusion

LHC and ATLAS are in a good shape. Run 2 will end with the end of
2018. At least for now there are no problems preventing the
implementation of the plan for the data taking (150 fb−1).

Standard Model has been probed with unprecedented precision. No
deviation from the Standard Model prediction is observed so far.

Please see “ATLAS experiment — public results” web page for more
information.

Link to “ATLAS experiment — public results”
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