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Outline

e ATLAS detector performance

e ATLAS recent physics results
— Higgs analyses
— BSM (SUSY and exotics) searches
— Standard Model analyses

* Summary
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ATLAS Operation
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ATLAS performing well at high pileup

2016 Peak luminosity of 1.4 x103* cm2 s
* Max pileup ~44

* Integrated luminosity of 38.5 fb'! @ 13 TeV
» ATLAS recorded 35.6 fb!

2017 Peak luminosity of 1.7 x103* cm2 s?
Max pileup ~50
Integrated luminosity of 19.9 fb! @ 13 TeV (09/01)

ATLAS recorded 18.4 fb!
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ATLAS Detector Status From July 2017)

Pixels 92 M 97.8%
SCT Silicon Strips 6.3 M 98.7%
TRT Transition Radiation Tracker 350 k 97.2%
LAr EM Calorimeter 170 k 100 %
Tile Calorimeter 5200 99.2%
Hadronic End-Cap LAr Calorimeter 5600 99.5%
Forward LAr Calorimeter 3500 99.7%
LVL1 Calo Trigger 7160 99.9%
LVL1 Muon RPC Trigger 383 k 99.8%
LVL1 Muon TGC Trigger 320 k 99.9%
MDT Muon Drift Tubes 357 k 99.7%
CSC Cathode Strip Chambers 31k 95.3%
RPC Barrel Muon Chambers 383 k 94.4%
TGC End-Cap Muon Chambers 320 k 99.5%
ALFA 10 k 99.9%
AFP 430 k 93.8%
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Trigger Performance

 Complex trigger menu to meet physics,
monitoring and calibration requirements
— ~2000 active menu items
— Level-1 rate up to 100 kHz and output
rate ~1kHz to permanent storage
* Challenges at high pileup, may require

threshold increase and advanced algorithms

— Non-linear rate growth
— Performance (efficiency, resolution,

etc) degrading
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Trigger Performance (cont’d)

Excellent algorithm performance at high pileup

Trigger Efficiency

09/18/2017

Per-event trigger efficiency
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Physics Object Performance

* Physics analyses start with detector data, then
physics objects
— Electrons, muons, taus, jets, b-tagged jets,
E,™* etc
* Robust algorithms and stable detector
performance
* Good data quality and Monte Carlo agreement

A 1-005._| LI | L L '| T 1 71 I.I T II T I LI A A T 1T T 7T LI L L L ]
© - ATLAS Preliminary ]
S 1.004— s 1 —
= = s=13 TeV,L =339 ]
D — -
% 1'003:_ 2016 data —:
3 F .
= 1.002f— —
: 001:_ m,, stability vs pileup =

- % i ¢¢+ .
1fﬁn%%”%Eﬁzﬁﬁﬁﬁmmkﬁkﬂﬁﬁﬁhﬁylj -
0.999f— —

: | | 1 1 1 1 J 11 1 | I L1 1 | I L1 1 1 l L1 1 | J 11 1 1 J 11 1 1 I_

o
w
w
o2

10 15 20 25 30 35 40 45
Tl

09/18/2017 Jinlong Zhang

e m a  a T
Soow—AﬂASPmmmmw +High p (30 < <35)7
dJ =
20085 (5-13TeV, L =33.910"  =Lowp (15<p <20)=
. 7; =
§°0 £ 2016 calibrated data g E
20.0 E - @ _E
(L 0.05}- - e -3
- - =
0.04F - - =
- 3
0.03 - - —
E - - E
0025— .." &g _E
001__ '-'.'* '!’g. —
“ =
t |‘..\.H|...\..‘|..,\..€‘H',"‘.‘

80 sz 4 s 88 90 92 94 965 68 100

Events / 0.5 GeV

7000

6000

5000F
4000F
30002
2000f

1000F

o 75 80 85

Mee [GEV]

m,, at low and high pileup

1 L [ s B B B

F ATLAS Preliminary
F Vs=13TeV,Z — ee

AT A .
20 95 100 105 110

L UL B B L

—— Data 2017 (0.51b™)
— Data 2016

Mg [GEV]

m,, in 2016 and 2017



Physics Object Performance (cont’d)
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CERN Courier  July/August 2017

Higgs physics
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Higgs Production

arXiv:1708. 02810
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Higgs Cross Section
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(1-jet, 120 < p'r' <200 GeV)
gg—H (> 2-jet, p‘;’ <200 GeV
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Higgs Mass

*  With H->Zz* (4l) and H->yy ATLAS-CONF-2017-046

* Measurements complementary ?;TfﬂgTP:\a/"rgz?r{b-* et Total St T Syst
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H—bb Evidence

— T
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ANTHROPIC
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If you know of a better hole, go to it 57622’ = I

John Ellis on SUSY,
HKUST IAS High Energy Physics Conference, Hong Kong, 01/23/2017
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SUSY

ATLAS SUSY Searches* -

95% CL Lower Limits

ATLAS Preliminary

May 2017 Ws=7,813TeV
Model e T,y Jets EM [ram™) Mass limit Vi=7,8Tev [Wi=1aTeV| Reference
MSUGHM’:MSSM 0-3epf-2r 210jels/3b Yes 203 185 TaV  mig=miz} 1507 05525
] 26jets  Yes 361 m{F})<200 GeV, m(1* gen. §)=m(2™ gen. &) ATLAS-CONF-2017-022
compressed) mono-jet  1-3jets  Yes 3.2 mig)-miE])<5 GeV 1604.07773
i, E—WJ 1] 26jets  Yes 361 T1<200 GeV ATLAS-CONF-2017-022
7, E-qat —qqWE] o 26 jets  Yes 361 mET <200 GV, miE*)=0.5(m(E] J+miz)) ATLAS-CONF-2017-022
2, B—aqlEE/wk] e 4 jets - 36.1 miE])<a00 GV ATLAS-CONF-2017-030
28, BoggWZE, 1] T-iljets  Yes  36.1 miE]) <400 GeV ATLAS-COMF-2017-033
2 Guse (£ NLSP) 127+01¢ 02jets  Yes 32 1607.05979
GGM (bino NLSP) 2y - Yes 3.2 cT(NLSP)<0.1 mm 1606.09150
GGM (higgsino-bino NLSP) ¥ 1h Yes  20.3 miF])<850 GeV, cr(NLSP)<0.1 mm, p<0 1507 05433
GGM (higgsino-bino NLSP) ¥ 2jets  Yes 133 mi§] =680 GeV, cr{NLSP)<0.1 mm, i=0 ATLAS-CONF-2016-066
GGM (higgsino NLSP) 2epulZ) 2jets Yes 203 m{NLSP)=430 GaV 1503.03290
Gravitino LSP L] mona-jet  Yes 203 miGE=1.8 % 107 eV, m{g)=m{§)=15TeV 1502.01518
E, 3 2z aobBE] 0 35 Yes 361 miE] <600 GV ATLAS-CONF-2017-021
E B2, B O-tep 3b Yes  36.1 9)<200 GeV ATLAS-CONF-2017-021
T gp, gobil] 01 ep 3b Yes  20.1 1.37 TeV m{FS)<300 GeV 1407.0800
Byby, by bk} o 2b Yes 3.1 _ miE])<420 GeV ATLAS-CONF-2017-038
.51, 5[-1XTI 2e.p(88) 1b Yes 361 | b . 275-T00 GeV m{ET <200 GeV, miEf )= m{E])+100 GeV ATLAS-CONF-2017-030
i, H—bE] 02ep  12b  Yes 47433 [@ (117-170 Gev [N 200720 GaV| UL ) = 2m(F3), m(Fl)=55 GeV 120.2102, ATLAS-CONF-2016-077
AR, i—WhE] or & 0-2ep 0-2jelsN-2h Yes 203361 |f  90-198 GeV [ 205950/ Gavl miEd)=1 GeV 1506.08616, ATLAS-CONF-2017-020
E fify, 0 meono-jet  Yes 3.2 [ 90-323 GeV| i i )=5 Gev 1604.07773
11 [natural GMSB} 2eu(Z) 15 Yes 203 |§ 1)>150 GeV 14035222
B 5 i heoi +Z 3epul(Z) 1h Yes 361 |& _ )0 Gev ATLAS-CONF-2017-018
ffy, =i +h 1-2ep 4b Yes 361 | @ . 320-880GeV miF])=0GeV ATLAS-CONF-2017-019
B nbLg, —tF] 2ep 0 Yes 361 miE)=0 ATLAS-CONF-2017-038
FLE K —Eviem) 2ep o Yes  36.1 ] )=0, miF, #=0.5miE bmiE] ) ATLAS-CONF-2017-038
TR 172 B =i, Bt 27 - Yes  36.1 MESI=0, miF, F=0.5(miE jemiEs) ATLAS-CONF-2017-035
xlx —ELvi ), EELEGY) ep 0 Yes 361 mE |=miEs), miE =0, m(f, 7. S(miE; emiEs)) ATLAS-CONF-2017-038
E g {6 23ep  D2jets  Yes 361 miE} )=miEd), miE}}=0,  decoupled ATLAS-CONF-2017-038
—»gwmxi.’, h—bb WW/TT /vy 1Y 0-2h  Yes 203 Wiy 270 GeV miET)=miES), miE]}=0, # decoupled 1501.07110
x;x;.xu —ft dep 0 Yes 203 i’g, 635 GeV M(E J=miS), mET)=0, miF, 7)=0.5(m(F3)s miE] ) 14055086
GGM (wino NLSP) weak prod., £ —(; 1e. # +7 Yes 203 W 115-370 GeV er<tmm 1507 05493
GGM (bino NLSP) weak prod., X’d Yes 203 W 590 GeV cr=1imm 1507 05493
Direct ¥1¥, prod., long-lived ¥] Disapp. trk 1 jet Yes 361 mET )-mE|~160 MeV, T(F] 1=0.2 ns ATLAS-CONF-2017-017
Direct ¥1¥| prod., long-lived ¥7 dE/dx trk - Yes 184 | & 495 GeV mES - - 160 MeV, TFi 1<15 ns 1506.05332
E Stable, stopped § R-hadron 0 15jets  Yes 279 |& 850 GeV miE])=100 GeV, 10 us<r(F)<1000 & 1310.6584
Stable g A-hadron tric - - 3.2 1606.05129
= Metastable i R-hadron dE/dx trk - - 32 mF)=100 GeV, =10 ns 1604.04520
g GMSB, stable 7, ¥1—#(z. a)srle, 1) 1-2p - 19.1 537 GeV 10<tanG<50 14116785
GMSB, {0, long-lived.7 2y Yes 203 |® 240 GeV 1<r(E)<3 ns, SPS8 madel 14005542
28, 8 —veev/euviupy displ. eefep/pp - - 203 fl' 1.0 TeV 1)< 740 mm, m{F}=1.3TaV 150405162
GGM 23, ¥{—ZG displ. vix + jets - - 203 R‘. 1.0 TeV 6 <er()< 480 mm, m{2)=1.1TaV 1504.05162
LFV pp—s#; + X, ¥ —vepferur LT T - - 3.z Ay =011, dagginan=0.07 1607 0BO7S
Bilinear RPY CMSSM 2e.u (S5) 03k Yes 203 m{gl=mig), crege<t mm 14042500
TR B W] E ) eev, epv, v e - Yes 133 M= 400GV, 4,240 (k = 1,2) ATLAS-CONF-2016-075
B RS WE B v e dep+t - Yes 203 MED)>0.2xmE ), Auzasd 14055086
2 iR Eoaa 0 4SlageRjets - 148 BR(r~BR(5}-BRIc)=0% ATLAS-CONF-2016-057
& BB B = qqq 0 4-5large-R jets - 14.8 mi7l)=800 GV ATLAS-CONF-2016-057
2B, B—wi¥), ¥] = qaq lep 8-10jetsi0-4b - 36.1 meE)= 1 TeV, 220 ATLAS-CONF-2017-013
B BN i—bs lep B-10jelsi0-4bh - 36.1 miFi )= 1 TeV, 20 ATLAS-CONF-2017-013
i, fi—bs (1] 2jpts +2b - 15.4 ATLAS-CONF-2016-022, ATLAS-CONF-2016-084
fify, B—bt 2ep 26 - 36.1 BRIf) —be/j)=20% ATLAS-CONF-2017-036
Other Scalar charm, b—.ar'} L] 2¢c Yes 203 L] 510 GeV mif])<200 GeV 1501.01325
“Only a selection of the available mass limits on new states or 1 * + * E—— * * * —t
phénomena is shown. Many of the limits are based on 10 1 Mass scale [TeV]

simplified models, c.f. refs. for the assumptions made.
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Inclusive Searches

Inclusive searches with 0 lepton, 2-6 jets
and large E,™ss
Targeting high-mass gluinos and squarks

Exclusion limit of 2.0 TeV for gluinos and 1.6

TeV for squarks
Searches also with leptons for long chains
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3rd Generation SUSY

Signatures of 3" generation squarks
important (theoretical role in loop
corrections to Higgs mass, Natural SUSY)
* Low cross section and complex final states
— Searches for direct stop (t,) production in
the 0/1/2-lepton channels targeting 2/3/4-
body decay modes
— Searches for direct sbhottom(b,) production
with b-jets + E;Miss
* No significant excesses over SM expectation
— Almost no gap left for stop search
— Other more realistic models also studied

b t
P i W p
> 54 ¥ ,4 %
~~_ XF . ~~_ ) t/b
i : X‘w] i 'X[1] b W
g woF 5 2 . b/t
: t L N\
(a) two-body b¥} decay (b) two-body ¢¥? decay =" % Xi
SIS -0 5 S X9
bt i X1 b/t 1
: i P

b 4

P . &V » ~ éu p ]

> S el > i i b

S~ i Tl ol (@ ()

b £ b f

(c) three-body BWE decay (d) four-body bevi! decay

T, production, T> b £ 75 /> ¢ % /1> Wb 7] /T t 7]

revised September 2017
4Hx|uxwwwawuuwwwwuwr—ﬁT‘rjﬂﬂﬂ‘r?—[

Status: May 2017
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Electroweak SUSY

May 2017 ATLAS Preliminary ~ {s=8,13 TeV, 20.3-36.1 fb™
Electroweak sector be the only accessible at 3 [ ... cocedimis  —— observediimits Alllmits at 85% L
. . 0] R e o
LHC if colored sparticles mass above 3-4 TeV ool % T e 47 2 ATas oo 20rass axvitacs seos
Lower cross section R S —— v
° ° . . — %30 in T/ 3 e
Direct production of charginos, neutralinos, ~ ='%%L 7% T ansuscorae e
| via Wh  Iob+lyy+IF+3l, arXiv:1501.07110
SIEptOﬂS . . . 800 ﬁ?ij/ T2 via %/ ¥, 2t, ATLAS-CONF-2017-035
— Searches for direct production of charginos [ 2029 va®, ol ancvitsosorise
. . . | A24g R ’ ’ ’
and neutralinos with 2 or 3 leptons + E;™* B0 My, s=08mypemz ) o e T e
No significant excesses over SM expectation i LT ey e
400 el T
200
0l L Lt

| al | L " | |
800 1000 ~ 1200
~t ~ ~
m( X, Xy Xy ) [GeV]

Also
Signatures allowing low mass SUSY to escape
detection
— Searches for R-Parity violating models (lacking
@ (© ETmiss)
— Searches for long-lived signatures (mass
degenerate SUSY states)

09/18/2017 Jinlong Zhang



Exotics

ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits

ATLAS Preliminary

Status: July 2017 J£dt =(3.2-37.0)fb! Vs=8,13Tev
Model £,y Jetst ET™ [rdef] Limit Reference
—TTT T — T T Ty T — T T T —T
ADD Gkk + g/q Oeu 1-4j Yes 36.1 Mp 7.75 TeV n=2 ATLAS-CONF-2017-060
ADD non-resonant yy 2y - - 36.7 Mg 8.6 TeV n=1HLZ NLO CERN-EP-2017-132
ADD QBH - 2j - 37.0 My, 89TeV n-=5 1703.09217
ADD BH high ¥ pr =lep =2j - 3.2 My, 8.2 TeV n=56, My =3 TeV, ot BH 1506.02265
ADD BH multijet - =3 - 3.6 My, 9.55 TeV n =06, My =3TeV, ot BH 1512.02585
RS1 Gk — ¥y 2y - - 36.7 Gkk mass 4.1 TeV ki{Mp, = 0.1 GCERN-EP-2017-132
Bulk RS Gy — WW — ggiv 1eu 14 Yes 36.1 Gy mass 1.75 TeV ki Mp = 1.0 ATLAS-CONF-2017-051
2UED / RPP ley =2bz3) Yes 13.2 KK mass 1.6 TeV Tier (1,1), DA — ) — 1 ATLAS-CONF-2016-104
SSM £° — {1 2eu - - 36.1 Z' mass 4.5 TeV ATLAS-CONF-2017-027
SSM 2" — T 2r - - 36.1 Z' mass 2.4 TeV ATLAS-CONF-2017-050
Leptophobic Z° — bb - 2b - 3.2 2’ mass 1.5 TeV 160308791
Leptophobic Z° — tt 1eu =z1b, =12 Yes 3.2 Z’ mass 2.0 TeV rim=3% ATLAS-CONF-2016-014
S5SM W — v Tepu - Yes 36.1 W' mass 5.1 TeV 170604785
HVT V' — WV — gqgg modelB O e,u 2J - 36.7 V* mass 3.5 TeV gv=3 CERN-EP-2017-147
HVT V' — WH/ZH model B multi-channel 36.1 V' mass 2.93 TeV gv =3 ATLAS-CONF-2017-055
LRSM W; — tb 1e.u 2D.0-1)  Yes 20.3 14104103
LAsw i~ o DT TTes T e —————a T on e
Cl gqqq - 2j - 7.0 |A 21.8TeV i 1703.09217
. Cl figg 2eu - - 36.1 n 40.1 TeV i, ATLAS-CONF-2017-027
Cl uutt 2(SS)23eu>10.21] Yes 203 [N 1Crrl = 1 1504.04605
Axial-vector mediator (Dirac DM) Oepn 1-4j Yes 36.1 Mimed 1.5 TeV &,=0.25, g,=1.0, m(y) < 400 GeV | ATLAS-CONF-2017-060
. Wector mediator (Dirac DM) Oep 1y =1j Yes 36.1 Mped 1.2 TeV 29=0.25, g,=1.0, m(y) < 480 GeV 1704.03845
WV yy EFT (Dirac DM) Oe.p 1d,=1]  Yes 3.2 M. 700 GeV miy) < 150 GeV 1608.02372
Secalar LQ 1* gen 2e = 2j - 3.2 LQ mass 1.1 TeV B=1 1605.06035
. Scalar LG 2 gen 2p = 2j - 3.2 | LQmass 1.05 TeV B=1 1605.06035
Scalar LQ 3™ gen len 21b23] Yes 203 [IOREEEI0GEN A=0 1508.04735
VLQTT — He+ X Oorteu =22b,23j Yes 13.2 T mass 1.2 TeV B(T — Ht) = 1 ATLAS-CONF-2016-104
VLQTT = Zt+ X leuy =1b 23] Yes 361 T mass 1.16 TeV BT — 2t) = 1 1705.10751
VLQTT = Wb+ X leu =21b =142 Yes 36.1 T mass 1.35 TeV H(T— Wh) =1 GERN-EP-2017-024
VLQ BE — Hb+ X ey =22b23] Yes 20.3 BB - Hb) =1 1505.04306
VLQ BB — Zb+ X 2z3ep  z221b 20.3 B(B -+ Zb) =1 1409.5500
VLQ BB — Wt + X Teu =1b, =12 Yes 36.1 B mass 1.25 TeV B(B— W) =1 CERN-EP-2017-094
VLA QR — WaWg Teu z4j Yes 20.3 1509.04261
Exeited quark g* — qg - 2j - 37.0 q* mass 6.0 TeV only u* and d*, A — m(q") 1703.09127
Excited quark g* — qy 1y 1j = 36.7 q" mass 5.3 TeV only u” and d*, A = m({q") CERN-EP-2017-148
Excited quark &" — bg - Thij - 13.3 b* mass 2.3 TeV ATLAS-CONF-2015-060
Excited quark b* — Wt lorZepn 1b,20] Yes 203 fo=fi=fr=1 1510.02664
Excited lepton £* 3eu - - 20.3 A=30TeV 1411.2921
Exeited lepton +* Bepr - - 20.3 A= 1.6TeV 1411.2321
LRSM Majorana v 2eu 2j - 20.3 m(Wg) = 2.4 TeV. no mixing 1506.06020
Higgs triplet H= — {f 234e,p(S5) - - 36.1 DY producticn ATLAS-CONF-2017-053
Higgs triplet H* — {7 Bep, T - - 20.3 D production, B{H™ — () =1 1411.2821
IMonolop (non-res prod) leu 1b Yes 203 Fnoneres = 0.2 1410.5404
Multi-charged particles - - - 20.3 ¥ production, |q] = Ge 1504.04188
Magnelic monopoles - - - 7.0 DY production, |g| = lgo, spin 1/2 1509.08059
" PSS | " " P S | " " P

2o sl

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

8mall-radius (large-radius) jets are denoted by the letter j (J).
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Searches for Dark Matter

Mono-object (jet(s)/y/Z(l1)/H(yy/bb)) +
E,miss for DM searches

Complementary to direct dark matter
searches

Using simplified models to guide analyses
and interpret results

No significant excesses over SM expectation

9
q

9q 9x

ATLAS-CONF-2017-060 g

= 107 T T T 1 T T
3 ATLAS Preliminary * Dotazors.20is
% 10° 4 “iiss Standard Model
2 V5=13TeV, 36.1fb W o V) + jets
L%’ 10° |z Signal Region B Wi ) + jets
= p,(1)=250 GeV, E]*>250 GeV B Zi-s ) + jets
o 10° I 17+ single top
= B Diboscns
% 10° multijets + neb
. 0,

""" min, 7)) = (500, 435) GeV'

Data / SM

[
-
-

300 400 500 800 VOO BOD 900 1000 1100 1200
ET™ [GeV]
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o, (DM-neutron) [cm?]

o, (DM-nucleon) [cm?]

37 DM Simplified Model Exclusions AT{.AS Preliminary Jul\lr 2017
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Axial-vector mediator, Dirac DM
g =0.25, 9= 0, 9o = 1
ATLAS limits at 95% CL, direct detection limits at 90% CL

107
1

10
107
107
107
107
107*
107
0%
107
107
107"

107
1

10 102 10°
DM Mass [GeV]

DM Simplified Model Exclusions ATLAS Preliminary July 2017
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1

Dijet

I

Vector mediator, Dirac DM
g =0.1, g =0.01,gDM=1
ATLAS limits at 95% CL, direct detection limits at 90% CL

LALLLL BRI B Rl el el SRl B L L

vovd vvved vvod Nl e s
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= Dijet
Dijet 8 TeV ¥6 = 8 TeV, 20.3 o™
Phys. Rev. D. 81 052007 (2015)
Dijet f§ - 13 TeV, 37.0 1o
arXiv:1703.09127 [hep-ex]
Dijet TLA 5 = 13 TeV, 3.4 o7
ATLAS-CONF-2016-030
Dijet + ISR Y5 = 13 TeV, 15,5 f’!
ATLAS-CONF-2016-070

= ErTniss+X
E7T B =13 TeV, 36.1 1"
Eur. Phys. J. C 77 (2017) 393
E7"+jet V5 = 13 TeV, 36.1 10"
ATLAS-CONF-2017-060
ET*+ZV¥E = 13TeV, 36.1 b
ATLAS-CONF-2017-040

“LUX

arXiv:1608.07648; arXiv:1602.03489

Dilepton

fs-13Tev,36.1 o'
CERN-EP-2017-119

& Dijet
Dijet 8 TeV s = 8 TeV, 20.3 fb'
Phys. Rev. D. 91 052007 (2015)
Dijet ¥5 = 13 TeV. 37.0 fo "
arkiv:1703.09127 [hep-ex]
Dijet TLAVE = 13 TeV, 3.4 fo™!
ATLAS-CONF-2016-030
Dijet + ISR ¥E = 13 TeV, 155 fb!
ATLAS-CONF-2016-070

— rMmiss
ET™+X
EF 4+ fE=13Tev, 361 "
Eur. Phys. J. C 77 (2017) 393

ET4jet 5= 13 TeV, 36.1 b

ATLAS-CONF-2017-060

~—CRESSTII

arXiv:1509.01515v1

—XENON1T

arXiv:1705.06685v2

—PandaX

arXiv:1607.07400

~—LUX

‘arXiv:1608.07648; arXiv:1602.03489
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Resonance searches Z’
> I'l, W = [* + EMiss
No significant excess
over SM expectation
95% CL exclusion limits
in various new physics
scenarios

09/18/2017
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Events
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(post-fit)

Searches with Dilepton, Lepton+E ™miss
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Searches with yy, t™1-

* Heavy scalar searches
with yy, Tt

* vy search also for
spin-2 graviton

* t't" search sensitive
to SUSY Higgs (H/A)
models

* No significant
excesses over SM
expectation

a 09/18/2017
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Searches with Di-bosons: VV

* Resonance searches for X - VV (V=W/2)
— VV - qqqq/qqlv/qqll/qqvv
* Merged jets at high p; using substructure
techniques (boson-tagging)
* No significant excesses over SM expectation
* Limit setting in the framework of Heavy Vector
Triplet model (HVT)

arXiv:1708.04445

% 10° L L
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Searches with Di-bosons: VH

Resonance searches for X - VH (V=W/Z)

— VH = qqbb/lvbb/lIbb/vvbb
Merged jets at high p; using substructure
techniques (boson-tagging)
Limit setting in the framework of Heavy Vector
Triplet model (HVT)
Excess in qgbb channel around 3 TeV (ZH with
3.30 local, 2.10 global significance), but not
seen in lepton channels

107

Events / 100 GeV

ATLAS t Data

Vs=13TeV 36.1 fo! [ HVT Model B Z' (2 TeV) x 50
1-tag ZH [ Muttijet

- Other Backgrounds
Pre-fit

77/, Uncertainty

b b1t ;

— -—r e + +.'...‘+«..41( YT

Data / Pred.
o
(6]

arXiv:1707.06958

—_
o

T
—— Observed limit

ATLAS

Vs=13TeV 36.1fb"

— — Expected limit
[ Expected +1 ¢

D Expected 2 ¢
—— HVT Model B, 9v=3

-===- HVT Model A, gv=1

o(pp - W' - WH) x B(H — bb+cT) [pb]
=
! —

—_
<
N

O g0 5500 So0 4500
my, [GeV]
09/18/2017 Jinlong Zhang

10

c(pp = Z' - ZH) x B(H — bb+cT) [pb]
)

2000 3000 4000

:|T|T| T ||||||I|

D Expected +2 o
—— HVT Model B, g,=

-=== HVT Model A, g,=

my, [GeV]
ET T T T T T
= —— Observed limit
- ATLAS i
B s =13 TeV 36.1 o — = Expected limit
E ' - Expected 1 ¢

IIIIII| 1 IIIIIIII 1 IIIII|_|_| Ly

S o
Ly

PRI B
3500
m,. [GeV]

I N IR s TN
1500 2000 2500 3000

26



09/18/2017

T ¥ %¢> )LJ§Z5 +lh ¢
+ R V(@)

Jinlong Zhang

27



Standard Model Cross Sections

—
0 1 A O total (x2) ..
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W Mass Measurement

arXiv:1701.07240

3
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Top Pair Production Cross Section

-
o
w

Inclusive tt cross section [pb]
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[ [ [ | [ [ [
e ey, \Vs=7TeV, 46"
O I+jets, Vs=7 TeV, 4.7 fb™
m ey, Vs=8TeV, 20.2 fb™
O l+jets*, Vs=8 TeV, 20.2 fb™
s ey, Vs=13TeV, 3.2 fb"
v ee/up*, Vs=13 TeV, 85 pb”
v l+jets*, Vs=13 TeV, 85 pb”

* Preliminary

E—— NNLO+NNLL (pp)

| | | I | | |

Czakon, Fiedler, Mitov, PRL 110 (2013) 252004
NNPDF3.0, mtop =172.5 GeV, ocS(MZ) =0.118 £ 0.001

ATLAS Preliminary

June 2017
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Single Top Production: Zt

. . . Zt production diagrams
* Previously evidences for single P &

top quark production at LHC ‘
in s-channel, t-channel and
W1t associated production

¥ o

d

* Now evidence for Zt associated ATLAS CONF-2017-052
. . T r|Imm'| T |'.‘|'D"t'|""|'
P rOd uction %T: ?:f TZ\?,I 36.1a?|;’>’1 @?Ja
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Summary

ATLAS performing well at luminosities way beyond the LHC
design
Wide range of physics results
— Entering precision measurement era for Higgs boson
— No significant excesses so far from extensive searches for BSM
physics
Stay tuned
— Ongoing 2017 another record year
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Searches with Di-jets

* Searches for excess in dijet mass and angular

distributions

* No significant excesses over SM expectation

* New limits

Y

Events / Bin

09/18/2017

m(g*) > 6.0 TeV (5.8 TeV exp.)
m(W’) > 3.6 TeV (3.7 TeV exp.)
m(BH) > 8.9 TeV (8.9 TeV exp.)

Contact Interactions: A > 13.1/21.8 TeV (n,, =

+1/-1)
Also on generic Gaussian resonances

T HARN RAARAARAAL MAARAMRM Wi T
: ATLAS
10 \s=13 TeV, 37.0 fo”
5 e Data
10 Background fit
5 —— BumpHunter interval
10 -g-- g5, m _=4.0TeV

g-- g°, m:‘ =5.0TeV

q*, o= 10
p-value = 0.63

Fit Range: 1.1 - 8.2 TeV
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m,- [TeV] . 1+ cos@
X=e VA g
*
1 —cosf
Vs=13 TeV, 37.0 fb" ATLAS
=) m,>54Tev | ®Data —SM
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Spin-2 with yy

10—
« Data

— Background-only fit

* vy search for spin-2 graviton
* No significant excesses over SM

Events / 20 GeV

Spin-2 Selection
Vs =13 TeV, 36.7 fb”'

expectation
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arXiv:1707.04147 500 1000 1500 2000 2500

E 103 L ‘ LI ‘ LI ‘ L ‘ LI ‘ LI ‘ LI ‘ T T TT ‘ L m‘/‘( [GeV]
= = —— Observed CL limit ATLAS 3
m [ ---- Expected CL_limit  {5- 13 TeV, 36.7 fb"! ]
X 2l Expected + 1o - - _
o 10°E Spin-2 Selection E
c S Expected + 2¢ G WV =010 3
S - = ppoGoyy =V Kl =T ]

-'E —— Observed CL, limit
5 10 from pseudo-exp. 3
— H - - - Expected CL_limit 3
8_ - from pseudo-exp. -
o 1 _
) S 3
| = 3
o C : ]
§ 107 3 =
(9] - \:
_II 11 | I 11 1 | I 11 1 | I 1 1 1 1 I 11 1 | I 1 1 1 1 I 11 1 | I 1 1 1 1 I 11 1 | 1
500 1000 1500 2000 2500 3000 3500 4000 4500 5000
mg. [GeV]
09/18/2017 Jinlong Zhang

Y



Heavy lon Physics

Nature Physics 13, 852-858 (2017)

* Evidence for light-by-light scattering

Ln B T T T 7T I T T T 7T I T T T 7T I T T T T I T T T 7T I LI ] (
S 14 -e-Data,480pub’' ATLAS - =
S b [Cn-vwMc i
‘GE) " | [@CEPyyMC .
o 10F -
- Signal selection ]
8:_ no Aco requirement
6 .
4 -
I - i
111 1 | L1 1l I IS T ST T T s S S Y Y s s s 1 -
O0 0.01 0.02 0.03 0.04 0 05 0.06
vy acoplanarity
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— In 5 TeV Ultra-Peripheral Pb-Pb collisions
e Jet suppression up to ~1 TeV
— The production of strongly interacting particles

is increasingly suppressed when the density of

nuclear medium increases.

AA 7 Npbey
[ T T T T | T T T T | T T T T T T T I T T T T ‘ T T T T ‘ T T T T | T T T T ]
1.4 lZp >0GeV +h—p > 60 GeV _
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