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Delivered Luminosity [fb™]

ATLAS & CMS have kept probing new
physics in Run2. However, no discovery

Excellent data taking efficiency(close to
100% for ATLAS); ~140fb-! data is
available for physics in both experiments

Nice running of the LHC, and more
challenge with higher average interactions
per BC due to increasing instant luminosity
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- [ ]ATLAS Recorded
; DGood for Physics

{s =13 TeV

Delivered: 156 fb’'
Recorded: 147 fb'
Physics: 139 fb”'

UONEIQIED BLIZ

-T

Aa“‘\f) Au\"\B‘\a“"\B 3\.\\‘\6‘33»“.\ \3\,\\“\‘T 33_(\'\?’ 3\,\\'\8

* LHC Stable Beams

B —— T
I ATLAS Online Luminosity  /s=1
25}

[ PeakLumi:21.0x 10¥cm?2s?

_-""':ft“. R R Weg

3 TeV

L e
29/03 01/05 03/06 05/07 07/08 09/09 12/10 14/11 0
Day in 2018

Month in Year

600 T T T T T T T T T T T
- ATLAS Online, 13 TeV ILdt=146.9 fo !
500 2015 <> = 13.4
2016: <u> =25.1
400~ [ 2017 <p>=37.8 ]
[ 2018 <u>=361
[ Total: <u> =

300
200

100F

0 O

20
Mean Number of Interactions per Crossing




ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits ATLAS Preliminary

Status: March 2019 JL£dt=(32-139) ! Vs=8,13TeV
Model ty Jetsi ET™ [rdim™) Limit Reference

ADD Gkk +g/q Oep 1-4] Yes 361 |Mp 7.7 TeV n=2 1711.03301
ADD non-resonant yy 2y - - 36.7 Ms 8.6 TeV n =3HLZNLO 1707.04147
ADD QBH - 2j - 37.0 My, 89TeV n=6 1703.09127
ADD BH high 3, pr >lepu >2j - 3.2 M 8.2 TeV n =6, Mp = 3 TeV, rot BH 1606.02265
ADD BH multijet - =3j - 3.6 M, 955TeV n =6 Mp =3 TeV.rotBH 1512.02586
RS1 Gk — vy 2y - - 36.7 | Guk mass 4.1 TeV kMg =01 1707.04147
Bulk RS Ggx — WW /22 multi-channel 36.1 Ggg mass 2.3TeV kiMp =10 1808.02380
Bulk RS Grx = WW/ZZ — qqqq 0ep 24 - 139 |Gekmass  28TeV k/Mp =10 ATLAS-CONF-2019-003
Bulk RS gxi — tt lTep =1b 2102 Yes 36.1 Ekk Mass 3.8 TeV r/m=15% 1804.10823
2UED/ RPP Teu =22b,>3) Yes 36.1 KK mass 1.8 TeV Tier (1.1), BALY = tt) = 1 1803.09678
SSM 7’ — it 2en - - 189 | Zfmass s e 1903.06248
SSM Z' — 7 27 - - 36.1 Z' mass 242 TeV 1709.07242
Leptophobic Z* — bb - 2b - 36.1 Z' mass 2.1 TeV 1805.09299
Leptophobic Z" — tt Tep =1b 212 Yes 36.1 Z' mass 3.0 TeV Iim=1% 1804.10823
SSM W' — v Teyu - Yes 79.8 | W’ mass 5.6 TeV ATLAS-CONF-2018-017
SSM W' — v 1r - Yes 36.1 W mass 3.7 TeV 1801.06992
HVT V' — WV — gqqqg model B 0 e, 24 - 139 fwimass L AATeY gv =3 ATLAS-CONF-2019-003
HVT V' — WH/ZH model B multi-channel 36.1 V' mass 2.93 TeV gv =3 1712.06518
LRSM Wy, — tb multi-channel 36.1 | W' mass 3.25 TeV 1807.10473
Cl gqqq - 2j - 37.0 |A 21.8TeV 1703.09127
Clttqq 2ep - - 36.1 A 400 TeV i, 1707.02424
Cl tttt zleu z1b 1] Yes 36.1 A 2,57 TeV |Caal = 4m 1811.02305
Axial-vector mediator (Dirac DM) Oep 1-4j Yes 36.1 Mped 1.55 TeV 24=0.25, g,=1.0, m(y) = 1GeV 1711.03301
Colored scalar mediator (Dirac DM) 0 e, i 1-4j Yes 36.1 Mg 1.67 TeV g=1.0, m{y) = 1 GeV 1711.03301
VVyy EFT (Dirac DM) Oep 1J,<1) Yes 32 |m. 700 GeV m(y) < 150 GeV 1608.02372
Scalar reson. ¢ — ty (DiracDM)  0-1ex  1b0-1J Yes 36.1 my 3.4 TeV y =0.4,1=02, my) =10 GeV 1812.09743
Scalar LQ 1** gen 12e =2j Yes 36.1 LQ mass 1.4 TeV p=1 1902.00377
Scalar LQ 2" gen 12p =2j Yes 36.1 LQ mass 1.56 TeV p=1 1902.00377
Scalar LQ 3'¢ gen 2r 2b - 36.1 | LQjmass 1.03 TeV B(LQY — br) =1 1902.08103
Scalar LQ 3 gen 0-1ep 2b Yes 361 |LOjmass 970 GeV B(LQY — tr) =0 1902.08103
VLQ TT — Ht/Zt/Wb+ X multichannel 36.1 | Tmass 1.37 TeV SU) doublet 1808.02343
VLQ BB — Wt/ Zb + X multi-channel 36.1 B mass 1.34 TeV SU(2) doublet 1808.02343
VLQ Typ3 Toal Teja = W+ X 2(SS)/z3 e 21 b, 21 Yes 36.1 Ts/3 mass 1.64 TeV B(Tspz = We)=1, Ty We)=1 1807.11883
VLQ Y - Wh+ X lep =z1b =1 Yes 361 |Y¥mass 1.85 TeV B(Y = Wh)=1, cp(Wb)=1 1812.07343
VLQ B — Hb+ X Oep, 2y 21b,21] Yes 79.8 B mass 1.21 TeV xg=0.5 ATLAS-CONF-2018-024
VLA QQ — WgWg 1en z4j Yes  20.3 1509.04261
Excited quark g° — gg - 2j - 139 only u* and d*, A = m(q") ATLAS-GONF-2018-007
Excited quark q° — gy 1y 1j - 36.7 only u* and d*, A = m(q") 1709.10440
Excited quark b* — bg - 1b1]j - 36.1 1805.09299
Excited lepton ¢ Zep - - 20.3 A =3.0TeV 14112921
Excited lepton v* 3epn T - - 20.3 A=16TeV 14112921
Type Il Seesaw 1eu =2j Yes 79.8 ATLAS-CONF-2018-020
LRSM Majorana » 2pu 2j - 36.1 m(Wg) =4.1TeV. g1 = gr 1809.11105
Higgs triplet H== — ¢ 234epu(SS) - - 36.1 DY praduction 1710.09748
Higgs triplet H=* — 7 Beput - - 20.3 DY production, B(H}* — fr) =1 14112921
Multi-charged particles - - - 36.1 multi-charged particle mass DY production, |g| = 5e 1812.03673
Magnetic monopoles - - 7.0 DY preduction, |g| = 1gp, spin1/2 1508.08058

partial data 10 1 10 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown.
tSmall-radius (large-radius) jets are denoted by the letter j (J).



ATLAS-CONT-2019-007/

Search for high mass resonance decaying into a pair of
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arxiv: 1903.06248

ATLAS
{s=13TeV, 139 1b”

Search for high mass resonance decaying
into a pair of leptons(ee, pu) .

Events / 10 GeV
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—— Background-only fit
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Targeted models: type-lll seesaw heavy
fermions and light scalar or pseudoscalar
extension to the SM

At least 3 leptons in the final state

Non-resonant excess for heavy fermions
Resonant dilepton mass for light

scalar(pseudoscalar)

No significant excess on top of the SM:

Exclude heavy fermions of type-Ill seesaw below 880
GeV

First limits on light scalar(pseudoscalar), excluding
mass range of 15-75 GeV and 108-340 GeV

10 B
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Searches for gluinos and squarks with final
states containing several jets and significant
transverse momentum imbalance \

P,
Two related searches: /
P,

SUS-19-005-PAS

~0
X

~0
SN

— Inclusive search using # of jets, b tagged jets, M,, \

— Search for disappearing tracks due to long-lived /
charged particles

No excess event |€|d IS obse rved CMS preiiminary 137 1" (13 TeV) CMS preiiminary 137 b (13 TeV)
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b ATLAS-CONF-2019-011

Search for pair production of shottom ) h
quark involving Higgs bosons b S SRA Target [T

Final states contain many quarks(up to 6 b- g ;3
. : S - 2 ~
jets), E;™s, and zero charged leptons b < X1
p
h

Categorize 3 signal regions to target

o 10°g T T T 3
. . 2 T E ] 3
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Search for electroweak production of
charginos and sleptons decaying into final
states with two leptons and E;™*

stranverse mass mq, is used for discrimination

No excess is observed

— Exclude mass <420, 1000, 700 GeV when
m()Z{’)= 0 GeV for 3 cases, respectively
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Stop R-Hadron, pp — ﬁ, - Wi

Search for long-lived particles in RPV
decaying into=1 u + hadrons

Observed events yields are compatible
with the SM expectation

Set exclusion limits for pair-production
of long-lived top squarks using a small
RPV coupling

— Exclude mass<1.7(1.3) TeV for lifetime of
0.1(0.01-30) ns

ATLAS Preliminary
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EXO-18-011-PAS

* Search for dark matter particles

using Higgs+large E,Miss L

* 5 Higgs decay channels are
covered

— H->bb, ’E’E,’Y’Y,WW,ZZ CMSpreiminay ssom'sTen 107qus.:,e,.»m.na¢ as.gfb-'usTe\i;
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Overview of ATLAS searches for mediator-
based DM

Results of a variety of final states are
interpreted in terms of different sets of
models, complementary to direct searches

arxiv: 1903.01400
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https://arxiv.org/pdf/1903.01400.pdf

e Search for heavy neutral Higgs
bosons produced in association
with one or two b-quarks and
decaying to b-quark pairs

* No excess is observed.
Interpret results with 2HDM
and MSSM

— Exclude mass in 450 -1400 GeV

ATLAS-CONF-2019-010
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Smooth running of the LHC and detectors
— The peak luminosity(2x1034cm2s) is twice the designed

Fruitful results of new physics searches in multiple aspects
and tested a variety of BSM theories.

— Some analyses have utilized the full Run2 datasets. More will do

LHC will resume running at 14 TeV in Run3. Look forward to
more exciting physics!

LHC
Run 1 | Run 2 Run 3
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—_— R2E project CiilEng.P1-P5 | gions —_
experiment J— 1 | experiment uparade | | Srrembes g experiment upgrade
beam pipes —— — phase 1 phase 2
| -
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ATLAS Long-lived Particle Searches* - 95% CL Exclusion

Status: March 2019

ATLAS Preliminary

JLdt=(34-36.1)fb 5=8,13TeV

Model Signature  [Ldt[fb7] Lifetime limit Reference
RPV 9 - eev/euv/uuv  displaced lepton pair 203 | x! Iifs;ime' - I “rwm R o :n('gf)l=l1‘..3lrev, m(;(‘})=.1.clre:vl 1504.05162
GGM 0 - Z& displaced vtx +jets  20.3 | ] lifetime _ m(g)= 1.1 TeV, m(y?)= 1.0 TeV 1504.05162
GGM Y = ZG displaced dimuon 32.9 ,\/1' lifetime 0.029-18.0 m m(g)= 1.1 TeV, m{x})= 1.0 Tev 1808.03057
GMSB non-pointing or delayed y 20.3 | x? lifetime . o00854m SPSBwith A= 200 TeV 1409.5542
AMSB pp — yixS, v ¥]  disappearing track 20.3 Xf lifetime _ m(xt)= 450 GeV 1310.3675
AMSB pp — yivl. xfx;  disappearing track 36.1 a7 lifetime 0.057-1.53 m m(xy)= 450 GeV 1712.02118
AMSB pp — y5x % viyy  large pixel dEfdx 18.4 | X lifetime . 13190m m(x;)= 450 GeV 1506.05332
Stealth SUSY ZID/MSvertices 195 | § lifetime [ oize0e ml e - 500 Gev 1504.03634
Split SUSY large pixel dE/dx 36.1 g lifetime >09m m(g)= 1.8 TeV, m(y)= 100 GeV 1808.04095
Split SUSY displaced vtx + EM 328 | g lifetime 0.03-13.2 m m(g)= 1.8 TeV. m(x)= 100 GeV 1710.04901
Split SUSY 04,2-6jets +E.|'1““ 36.1 g lifetime 0.0-21m m(g)= 1.8 TeV, m{}{)= 100 GeV | ATLAS-CONF-2018-003
H-oss low-EMF trk-less jets, MS vix 36.1 s lifetime 0.18-120.0 m m(s)= 25 GeV 1902.03094
FRVZ H — 2y + X 2 e, p—jets 20.3  |yalifelime| 0-3 mm m(yy)= 400 MeV 1511.05542
FRVZ H — 2y, + X 2 e, p—, mjets 3.4 | yqlifetime 0.022-1.113 m m(yq)= 400 MeV ATLAS-CONF-2016-042
FRVZ H — 4yq + X 2 e—, u—, m—jets 3.4 | yalifetime 0.038-1.63 m m(ya)= 400 MeV ATLAS-CONF-2016-042
H—= 7,7, displaced dimuon 32.9 Z 4 lifetime 0.009-24.0 m m(Zy)= 40 GeV 1808.03057
H— 774 2 e, u + low-EMF trackless jet36.1 Z4 lifetime 0.22-53 m m(Zy)= 10 GeV 1811.02542
VH with H — ss — bbbb 1 —2¢ + multi-b-jets 36.1 s lifetime  0-3 mm B(H — ss)=1, m(s)= 60 GeV 1806.07355
$(200 GeV) — ss low-EMF trk-less jets, MS vtx 36.1 s lifetime 0.41-51.5m o x5=1pb, m(s)= 50 GeV 1902.03094
®(600 GeV) — ss low-EMF trk-less jets, MS vtx 36.1 s litetime 0.04-21.5 m o % B=1pb, m(s)= 50 GeV 1902.03094
d(1TeV) = ss low-EMF trk-less jets, MSvtx 36.1 | s lifetime 0.06-52.4m o xB=1pb, m(s)= 150 GeV 1902.03094
HV Z(1 TeV) — gugy 2 ID/MS vertices 20.3 s lifetime o x B=1pb, m(s)= 50 GeV 1504.03634

I HV Z(2 TeV) — g, g, 2 ID/MS vertices 20.3 s litetime o x B= 1 pb, m(s)= 50 GeV 1504.03634
il P 1ol Lo
0.01 100 cT [I'I'I]
- V5 =13 TeV
L aaal ST | + 1l MR | SR | L1 oaas
0.01 0.1 1 10 100

*Only a selection of the available lifetime limits is shown.
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