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The Standard Model (SM)
measurements give a nice
agreement with the theory
predictions
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Motivations

[ Visible Galaxies | ,.

o Inconsistent with current understanding
of gravitation & cosmology
o  Bullet cluster

o  Non-luminous, non-interacting particle
o  Universe is 5% ordinary matter and 26%
dark matter

o Black holes, axions, unknown particles,
etc

o  Assume that DM couples weakly to the
Standard Model (SM) - Composite Credit: X-ray: NASA/CXC/CfA/ M.Markevitch et al ;

o  Produced in early universe
o  Thermal relic density

- Lensing Map: NASA/STScl; ESO WFI; Magellan/U.Arizona/ D.Clowe et al.
- Optical: NASA/STScl; Magellan/U.Arizona/D.Clowe et al.



http://arxiv.org/abs/astro-ph/0511345
http://arxiv.org/abs/astro-ph/0608407
http://apod.nasa.gov/apod/ap060824.html
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I"l" Resonances

(JHEP 10 (2017) 182)
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W 't | T+v Resonances

(arXiv:1801.06992)
(arXiv:1709.07242)
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I"'l* Resonances

-

(arXiv:1710.09748)
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A visualization of the highest-mass d Ij et event

the two central high-pT jets each have transverse momenta of 3.79 TeV, they have a |y*| of 0.38 and
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Dijet Resonances

(Phys. Rev. D 96, 052004)
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Motivations

The existence of new heavy resonance will be able to

help to

resolve Hierarchy problem

understand the mechanism of EWSB
understand flavour structure of the SM

3 types of productions

- * Heavy Vector Triplet (HVT) Model

<Spin-0 Resonance >
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X>Z[W,Z] > llgq,vvgq (2)

(arXiv:1708.09638)
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g X->WI[W,Z] > lvqq , X>W > JJ

(Phys. Lett. B 777 (2017) 91)
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(Phys. Lett. B 774 )(2017) 494)
X (arXiv:1712.06518)
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Diphoton Resonances

(PHys. Lett. B 775 (2017) 105)
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Y 1
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— Background-only fit — Background-only fit
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Angular Analysis

6 (Phys. Rev. D 96, 052004)
_ _ Vs=13 TeV, 37.0 fb™ ATLAS
BSM signalis mS54Tev | o Data —SM
expected to be more %0.06; z Cln, =-1,A=22 TeV
6* prominent at low y z Gl =+1, A=15 TeV
0.04 [ ] Theoretical uncert.
i - Total uncertainty
Limits for a 0.06 46<m<4.9TeV -
four-fermion : ]
* EFT (contact
_ 2y 1 +cosé@ interaction)
X =C ~ " model, and A
1 —coséd scale of ~30TeV 0.05[
0.04
e Looking for deviations in angular distributions -
e 7 signal regions with m, above 3.4 TeV
. . . 0.05
Main uncertainties _
e Jet energy scale and factorisation & 0.04
renormalisation scales [
0.03

No significant deviations found in data T2 8456700 20 1 2 8456710 20 %0
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Motivations Vector-Like Quarks (1)

(Phys. Lett. B 774)(2017) 494)

(ATLAS-CONF-2017-055)

Vector-Like quarks (VLQ)
e Color-triplet spin-2 fermions, left-handed and right-handed components transform in a same way

under the SM gauge group

Little Higgs models Warped or universal extra-dimensions

e Masses of the VLQ are not generated by a Yukawa coupling, not excluded by existing Higgs

measurements
e The VLQs couple preferentially to 39-generation quarks, they have both charged-current decays

(T — Wb; B — Wt) and neutral current decays (T — Zt; B — Zb; Hb)
e Contrary to sequential fourth generation
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Events

TT = Z(w)t + X 1 lepton, jets, MET Vector-Like Q uarks (2)

9 (Phys. Lett. B 774 )(2017) 494)
T VA (ATLAS-CONF-2017-055)
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Vector-Like Quarks (3)

(Phys. Lett. B 774 )(2017) 494)

(ATLAS-CONF-2017-055)
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LHC Run-1: “traditional" Effective Field Theory (EFT)
approach (some searches on Run-2)
e Assume mediator too heavy to be produced
e 2 parameters: WIMP mass ( ) & suppression
scale (/)
e Some comparisons to simplified models

For Run-2: benchmark Simplified Models
e Provide basis for re-interpretations (distinct
kinematics)
e Collected by LHC DM forum
e Dirac-fermionic WIMPs
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General Analyses Remarks

Similar strategy in all the mono-X searches:

High MET, compatible with yy production

If X=y, jet — high pT(X) with quality criteria

If X=W, Z, h — reconstruct mass within a windows

Large A¢o(X,MET)

Veto events with other “good” physics objects, like leptons

O O O O O




Mono-Photon+X (1)

(Eur. Phys. J. C 77 (2017) 393)

Main bkgs normalized to data in specific CRs:

¥ X e Z>w+y — 2uCR+2eCR
o W—olv+y — 1uCR
Signature * ytets - 7HIetCR
' + +<2]

High p.y + MET (+ < 2 jets) Sl

: p.-> 150 GeV ,
|Y | ETZ 37 - SR: 1 and e veto g K, 2O
ni <<. - Bkg in SR derived: 2eCR

Tight, isolated

simultaneous single-bin
fit to CRs 1 1uCR
- Statistically limited:
4-10% stat. uncertainty
from CRs (total: 6-14%) O

Jet: # <2 4—
p; > 30 GeV

8 5_ : 2o MET

ple veto MET > 150 GeV
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< 1200r—— R —
[] : ATLAS —— Observed :
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= 1000~ yyyx EFT model Bl Expected 110 ]
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No excess found in data
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S

X

Jet: p.>250 GeV
In| <2.4
Tight cleanin

ule veto

Jets:

#<4p.>30GeV MET > 150 GeV

X Mono-Jet+X (1)

(JHEP 01 (2018) 126)

Signature
High p. Jet + MET (+ < 4 jets)

Main bkgs normalized to data in specific CRs:

o Z—w+jets, W— uv +jets —  1uCR
e Woev(mw)tjets,Z—-rr+jets — 1eCR
o /- uutijets —  2uCR

- SR: 1 and e veto
- Bkg in SR derived: simultaneous single-bin fit to CRs
- SRs and CRs divided into exclusive/inclusive MET bins
- exclusive regions (e.g. bins) for limits on DM model
- inclusive regions for model independent limits
Theory corrections are used to reweight V+jets
backgrounds
- Largest uncertainties:
- Data statistics in CRs: up to 5%
- Theory uncertainties: < 6%
- Others in others of 0.5% to 2%
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No excess found in data
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K=
g

X

Signature
High p; large-R Jet + MET

Large R Jet: p_> 200 GeV
Boson tagged
=

o

N

1/2‘

MET > 250 GeV
nearest narrow jet meiss > 30 GeV

, Mono-W/Z +X (1)

(Phys. Lett. B 763 (2016) 251)

Main bkgs normalized to data in specific CRs:
o Z+jets — 2uCR
e W+ijets — 1uCR, not b-jets
o (ttbar —  1uCR + < 2 b-jets

- SR: ¢ and e veto
- Bkg in SR derived: simultaneous single-bin fit to CRs
-W / Z /] ttbar CRs: leptons selected, relaxed mass cuts,
(anti-)b-tagging, MET > 200 GeV
- Largest uncertainties:

- Large-R jet parameter modelling: ~10%
- Simultaneous fit with the three normalization factors coming
from the CRs.
- Boson Tagging algorithms are used to identify the W/Z
independently. Based in the internal structure of the large-R jet
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Mono-Z (') +

(PLB 776 (2017) 318)

Backgrounds
e ZZ: MC estimated; WZ: data-driven
Signature o //y*+jets: fake MET from instrumental effects extrapolate from 2D
, sideband regions using MET and MET/HT (50-90% systematic)
a Z(#++) boson with alarge MET ¢ Top/\WW/Z 5 r+1-: estimated from e/mu events in data
(systematic uncertainties: 14%)
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Multiple mono-H final states

c/ &7\\
N

7
/

H—- ypy
Phys. Rev. D 96 (2017) 112004

H — bb
Phys. Rev. Lett. 119 (2017) 181804

H—-ZZ — 4]
JHEP 10 (2017) 132

Mono-Higgs + X (1)

(Phys. Lett. B 763 (2016) 251)

Models in which the higgs couples to dark sector particles, e.g.

higgs couplings to the mediator

- Not ISR (small coupling)
- Mainly Simplified Models:
- s-channel vector mediator radiating Higgs
- Other models considered:
- s-channel scalar mediator radiating Higgs
- Z’-2HD simplified model
- scalar 2HD simplified model

- Additional parameters as: g,,,,., mixing angles...
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Mono-Higgs(yy) + X

(Phys. Rev. D 96 (2017) 112004)

LI L L
I | I I T I

LA e B T
—e— Observed ATLAS

10*

5 R R 5 [ 7
:-% 10° & —e— Observed ATLAS — 5 E 3
& — Expected \s=13TeV, 36.1 fo' J 8 Foommeees Expected \s=13TeV,36.1fb" ]
T - [ Expected + 1o a > | [ Expected * 1o i
= | [ Expected *+ 26 7 T 10° L [ Expected *+ 2¢ _
@ 10°F s o, xB = T . o, < B(H - yyxx) E
X E 3 o c ]
5] L pp - h(yy)+ x 7, Z', model ] = r pp —H = h(yy)+ xx, Heavy scalar model 2
? 1oL sine=03,g.=1/3,g =1,m =1GeV i T 102 m,=60GeV, B(H - hxy) = 100% -
E q 1 % 3 T E 3
. a E 3 Q o ]
Signature g | 1] & f ]
Twoy+MET g i ER 10;\_5
E E 3 E C ]
(_), 71:I L I T S S T TR i T & & |: 8 1|_|IIII\III\AIIIIIIIIIIIIIIIIIIIIIIIII||||||||||||_|‘
MET > 100 GeV > 92 ith 21007 500 1000 1500 2000 3 260 270 280 290 300 310 320 330 340 350
=Y Wi > m,, [GeV] 3 m,, [GeV]
vy Simplified Model: Vector mediator EFT model: h
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95% CL exclusion limiton m__, was applied X
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Mono-Higgs(bb)

DM

(Phys. Rev. Lett. 119 (2017) 181804)
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December 2017

[r— T T T | T T T | T T T | T T T p=

% 50 n 20 compressed, SUSY-2016-25, m({9) = m(0) + 2Am(5, {9) |

(D = Disappearing track, PUB-SUSY-2017-01, m(x3) = m(x?) B

= o0L LEP2 X7 excluded _
6‘:_ | Theoretical prediction for pure Higgsino

l S =

S 10 1

4‘-1 — C T ]

< 5 i .-~ ATLAS Preliminary 1

B TS ETTT v/s=13TeV, 36.1 fb~! |

= PP — X3X7, X9X3, X{X1 » Xi x5 (Higgsino) —

C All limits at 95% CL 7

05F — Observed limits n

L === Expected limits 4

0-2 1 I L I ! I I 1 I L ! I ! T

1 | 1
180 200
==
m(x7) [GeV]
Exclusion limits at 95% CL for higgsino pair production x, X", x1ix1°,
X%, and x,%x,° with off-shell SM-boson-mediated decays to the lightest

neutralino, x,°, as a function of the x,* and x,’masses.
The production cross-section is for pure higgsinos.

| L | |
80 100 120 140 160

(arXiv:1712.08119)
(ATL-PHYS-PUB-2017-019)

~t ~0 ~t 0 T " ~t ~0 ~t ~0 ~+~F ¢
Xy X X, X X, 1producnon X, Xy Xy Xy XX, production
w04311‘II||1\I|IVI|VWI ;360_"|"‘|"'|'ww|--w---_
h=3 ATLAS Preliminary g F ATLAS Preliminary B
J¥ 02 Vs=13TeV, 36.1 fo! = as0f Vs=13TeV, 36.1 b 3
= - 4
== Observed 95% CL limit (+1 ¢, ) e C
i: excluded bl 3201~
------- Expected 95% CL limit (+1 o, ) i 300 Z_
0.1 -.-:=:- Theoretical line for pure higgsino | £ =
L LEP2 7, excluded 280
007p 260
0.05F 240 4
F = Observed 95% CL limit (+1 o, )
0.041 200 %, excluded 7
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E LEP2 ¥, excluded
ane— e 80, T e T
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! 1

Expected (black dashed) and observed (red solid) 95% CL
exclusion limit in the plane of (left) the chargino mass and its lifetime,
and (right) the chargino mass and the mass-splitting between the
chargino and the LSP. The pink-coloured region is excluded The black
dot-dashed curve crossing over the exclusion line shows a theoretical
prediction in the pure-higgsino scenario.

No significant excess is observed over the estimated SM
backgrounds. Exclusion limits at 95% CL are derived for
direct production of higgsinos. Chargino masses up to 152
GeV are excluded in the pure-higgsino LSP model.
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Key References

ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

December 2017 Vs=7,813TeV
Model emT,y Jets EX [raqm) Mass limit V5=7,8TeV | \5=13TeV Reference

4% 34T ] 2-6jets  Yes 361 m(¥})<200 GeV, m(1* gen. §)=m(2:4 gen. g) 1712.02332
o 77 G—g¥) (compressed) mono-jet  1-3jets  Yes  36.1 m(3)-m(E)<5 GeV 1711.03301
D 7z, g8 0 2-6jets  Yes 361 m(¥))<200Gev 1712.02332
gi 28, §—qg¥; —qqWiE] o 2-6jets  Yes 361 m(¥)<200 GeV, m(F*)=0.5(m(¥})+m(z)) 1712.02332
e, 2jets  Yes 147 m(E})<300GeV, 1611.05791
o 28, G—qq(ceimT) Bep 4 jets - 36.1 m(P)=0 GeV 1706.08731
,% 22, graqngi? [} 7-11jets  Yes  36.1 m(¥}) <400 Gev 1708.02794
=] GMSB (£ NLSP) 1-27+0-1¢ 0-2jets  Yes 32 1607.05979

E GGM (bino NLSP) 2y - Yes 361 r(NLSP)<0.1 mm ATLAS-CONF-2017-080

GGM (higgsino-bino NLSP) o4 2jets  Yes  36.1 m(P)=1700 GeV, cr(NLSP)<0.1 mm, u>0) ATLAS-CONF-2017-080
Gravitino LSP [} mono-jet  Yes 20.3 m(G)>1.8 x 10~ eV, m(g)=m(§)=1.5 TeV 1502.01518
22, §-0bF) 0 3b Yes  36.1 m(P})<600GeV 1711.01901
38, 1K) 0-1eu 3b Yes 361 m(E})<200Gev 1711.01901
Buby; BBt 0 2b Yes  36.1 m(E)<420GeV 1708.09266
biby, byt 26u(S88) b Yes  86.1 m()<200GeV, m(E; )= m(F})+100 GeV 1706.03731

fify, b 0-2e,pu 1-2b Yes 4.7/13.3 m(E}) = 2m(F}), m(¥})=55 GeV 1209.2102, ATLAS-CONF-2016-077

//atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2017-019/

https

iy, > WhE or F] 02e,u 0-2jets/1-2h Yes 20.3/36.1 mE)=1 GeV 1506.08616, 1709.04183, 1711.11520
iy, ook 0 mono-jet  Yes 36,1 m(i)-m(¥})=5Gev 171103301
#17(natural GMSB) 2e,u(2) 1b Yes 203 m(El)>150 GeV 1403.5222
by, i +Z 3eu(z) 1b Yes 361 m(E)=0GeV 1706.03986
b, h—h +h 1-2eu 4b Yes  36.1 m{E})=0 GeV 1706.03986
4 —LR‘ z_’d? 2 ep 0 Yes 36.1 ATLAS-CONF-2017-039
T~ TN 2ep 0 Yes 361 )=0.5(m(E; )+m(¥})) ATLAS-CONF-2017-039
TR IR0, X o v(aw), BaoFr(v) 27 = Yes 361 m(E)=0, m(z,7)=0.5(m(¥})+m(¥})) 1708.07875
= g TR TLVELEG), BELEY) 3en 0 Yes  36.1 meET)=m(B3), mE})=0, m(Z, #)=0.5(m(¥; )+m(¥})) ATLAS-CONF-2017-039
oL rin-wizi) 23ep  02jets  Yes 361 m(F;)=m(E2), m(¥})=0,  decoupled ATLAS-CONF-2017-039
B R WRIRRY, hosbbWW/vy emy 02h  Yes 203 270 GeV' m(E)=m(E3), mi#!)=0, Z decoupled 1501.07110
T, 5 ol dep 0 Yes 203 635 GeV' mEE)=mid), mE2)=0, m(Z, 5)=0.5(m(rl)+m(E2)) 14055086
GGM (wino NLSP) weak prod., ¥ —yG 1es+y - Yes 203 115-370 GeV. cr<tmm 1507.05493
GGM (bino NLSP) weak prod., £;—yG 27 = Yes  36.1 er<tmm ATLAS-CONF-2017-080
Direct ¥1%; prod., long-lived &7 Disapp. trk 1 jet Yes  36.1 M )-m(¥))~160 MeV, 7(¥5)=0.2 ns 1712.02118
Direct.¥{ %] prod., long-lived X7 dE/dx trk - Yes 184 m(E;)-m(E))~160 MeV, (¥} )<15 ns 1506.05332
_ Stable, stopped g R-hadron 0 1-5jets  Yes 27.9 m(E?)=100 GeV, 10 us<r(z)<1000 s 13106584
§,§ Stable g R-hadron trk - - 3.2 1606.05129
E’E Metastable g R-hadron dE/dx trk - 3.2 m(¥))=100 GeV, r>10 ns 1604.04520
S 8 Metastable g R-hadron, goq4%) displ. vix - Yes 328 T()=0.17 ns, m(¥}) = 100 GeV. 1710.04901
~ T GMSB, stable 7, ¥} 7@, i) +1le. 1) 12p - - 191 537 GeV 10<tanB<50 14116795
GMSB, )96, long-lived ¥ 2y - Yes  20.3 1<r(¥)<3 ns, SPS8 model 1409.5542
28 X eevfeuviuuy displ. eefep/pp - - 20.3 7 <cr(¥)< 740 mm, m(z)=1.3TeV 1504.05162
LFV pp—¥; + X, Vo —eu/etfur e, eT,UT - 32 A3,=0.11, A132/1337235=0.07 1607.08079
Bilinear RPV CMSSM 2¢,u(SS)  08b  Yes 203 1.45 TeV m(g)=m(g), ersp<1 mm 1404.2500
T WX ey, euv, puy e - Yes 133 M(E2)>400GeV, 1240 (k = 1,2) ATLAS-CONF-2016-075
S B WAL e et Beprt n Yes 203 MEE)>0.2xm(3), 13320 1405 5086
& 5850001 X1 - a0g 0 45large-Rjets - 36.1 m@E)=1075 GeV sUSY-2016-22
72, 5100, 1) - qaq 1e,p 810jets/0-4 b 36.1 M= 1TeV, A112#0 1704.08493
28, g0t [i—bs Teqe 8-10jets/0-45 36.1 m(i)=1 TeV, 230 1704.08483
i1, h—bs 0 2jets +2b 36.7 [1480-610 GeV 1710.07171
i, bt 2 2b 361 |n T 04145TeV. BR(7, —»be/u)>20% 1710.05544
Other Scalar charm, ¢—sc¥| 0 2c Yes 203 |& 510 GeV. | m(¥)<200GeV 1501.01325
. .
*Only a selection of the available mass limits on new states or 10-! 1
phénomena is shown. Many of the limits are based on 0 Mass scale [TeV]

simplified models, c.f. refs. for the assumptions made.
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ATLAS Exotics Searches™ - 95% CL Upper Exclusion Limits

ATLAS Preliminary

Status: July 2017 [£dt=(32-37.0)fb" Vs5=8,13TeV
Model ty Jetst ET™ [rdiib] Limit Reference
ADD Gk +g/q Oepu 1-4j Yes 36.1 Mp 7.75 TeV n=2 ATLAS-CONF-2017-060

ADD non-resonant yy 2y = = 367 | Ms 86TeV  n=3HLZNLO CERN-EP-2017-132
ADD QBH = 2j = 370 | Mu 89TeV n=6 1708.09217
ADD BH high )’ p1 zlep 22]j - 32 [My 8.2TeV n=16, Mp =3 TeV, rot BH 1606.02265
ADD BH multijet - 23j = 36 My 9.55TeV. n=6, Mp =3TeV,rot BH 1512.02586
RS1 G = yy 2y = -~ 36.7 | Gk mass 41 TeV k/Mp = 0.1 CERN-EP-2017-132
Bulk RS Gy — WW — qqly 1epu 1J Yes 36.1 Ggk mass 1.75 TeV k/Mp = 1.0 ATLAS-CONF-2017-051
2UED / RPP lepu =22b>3j Ves 13.2 KK mass 1.6 TeV Tier (1,1), B(AUD — ) = 1 ATLAS-CONF-2016-104
SSM Z" — (¢ 2ep = = 36.1 Z' mass 4.5 TeV ATLAS-CONF-2017-027
SSM Z" — rr 27 - - 36.1 Z’ mass 2.4 TeV ATLAS-CONF-2017-050
Leptophobic Z’ — bb - 2b - 32 |z mass 1.5 TeV 1603.08791
Leptophobic Z” — tt leu =1b 212 Yes 32 |2z mass 2.0 TeV r/m=3% ATLAS-CONF-2016-014
SSM W' — (v leu - Yes 36.1 W’ mass 5.1 TeV 1706.04786
HVT V' = WV — ggqg model B O e, 2J - 36.7 V' mass 3.5TeV 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 1epu 2b,0-1] Yes 20.3 1410.4103
Clqqq9q - 2j - 370 |A 21.8TeV 7, 1703,09217
. Clélqq 2ep = — 36.1 A 40.1 TeV i ATLAS-CONF-2017-027
Gl uutt 2(SS)z8ep=1b21] vYes 203 (IR eV Crr| = 1 1504.04605
Axial-vector mediator (Dirac DM) Oepu 1-4j Yes 36.1 Mmed 1.5 TeV 8,=0.25, g,=1.0, m(x) < 400 GeV | ATLAS-CONF-2017-060
. Vector mediator (Dirac DM) Oe 1y <1j Yes 36.1 Mined 1.2 TeV 84=0.25, g,=1.0, m(x) < 480 GeV 1704.03848
VVyy EFT (Dirac DM) Oe,u 1J,€1]  Yes 32 | M. 700 GeV m(y) < 150 GeV 1608.02372
Scalar LQ 1%t gen 2e >2j = 32 LQ mass 1.1 TeV B=1 1605.06035
. Scalar LQ 2" gen 2pu >2j - 32 LQ mass 1.05 TeV p=1 1605.06035
Scalar LQ 3" gen e  21b,23] Yes 203 |ECHESE0GEE p=0 1508.04735
VLQ TT — Ht + X OQortepu 22b,23] Yes 132 |Tmass 1.2 TeV B(T = Ht) =1 ATLAS-CONF-2016-104
VIQTT — Zt + X leu =1b23] Yes  36.1 T mass 1.16 TeV B(T - Z)=1 1705.10751
VLQTT -» Wb+ X lepu 21b21J/2) Yes 36.1 T mass 1.35 TeV B(T - Whb) =1 CERN-EP-2017-094
VLQ BB — Hb+ X lep 22b2>23] Yes 203 B(B - Hb) =1 1505.04306
VLA BB — Zb+ X 2/>3e,p  22/21b = 20.3 B(B— Zb) =1 1409.5500
VLQ BB — Wi+ X Tep 21b>1J2 Yes 361 B mass 1.25 TeV BB - Wt) =1 CERN-EP-2017-094
VLQ QQ — WqWgq 1epu >4j Yes 20.3 1509.04261
Excited quark g* — qg - 2j - 37.0 q* mass 6.0 TeV only u* and d*, A = m(q") 1703.09127
Excited quark g* — gy 1y 1j - 36.7 | q° mass 53TeV only u” and d*, A = m(q") CERN-EP-2017-148
Excited quark b* — bg - 1b,1j - 133 | b* mass 2.3 TeV ATLAS-CONF-2016-060
Excited quark b* — Wt 1or2e,u 1b,2-0] Yes 203 fe=fi=fr=1 1510.02664
Excited lepton ¢* Bepu - - 20.3 A =3.0TeV 1411.2921
Excited lepton v* 3eput - - 20.3 A=16TeV 1411.2921
LRSM Majorana v 2ep 2j - 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020
Higgs triplet H** — £ 234eu(SS) - — 36.1 DY production ATLAS-CONF-2017-053
Higgs triplet H*= — fr BepuT - - 20.3 DY production, B(H;* — fr) =1 1411.2921
Monotop (non-res prod) Ten 1b Yes 203 non-res = 0.2 14105404
Multi-charged particles - - - 20.3 DY production, |g| = Se 1504.04188
Magnetic monopoles - o = 7.0 DY production, |g| = 1gp, spin 1/2 1509.08059
E= e =
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).

sany
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Arturo Sanchez, KEK-PH 2018, Tokyo, Japan 43



We presented here the latest exotic searches, particularly: Di-lepton, Di-jet,
Di-photon, VV, VH, yy VLQs and Dark Matter

Multiple models and analysis explore in direct way at the TeV scale

Boosted object tagging, trigger-level analysis, combinations of searches

regions,...

Increasing the discovery and exclusion power of the current and future

searches! Thank You! 44
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Trigger selection ISR D|Jet T”gger Level AnalyS|S

objects to reach low m (ATLAS-CONF-2016-070)

region O - T T T T T T T I T T
o JJ+ Y- single—photon < 0.35F ATLAS Preliminary March 2017 Dijet+ISR (), 15.5 o™

. - 3 ATLAS-CONF-2016-070
trigger (ET > 140 GeV) Vs =13 TeV;3.4-37.0 fb Dijet+ISR (jet), 15.5 fb”

o JJ +J:single-jet trigger [ Upper limits for a 0.3 DT
(pT > 380 GeV) leptophobic 2’ ATLAS-CONF-2016-030

0.25

Dijet, 37.0 fb™

simplified model. The arXiv: 1703.09127

limits are obtained
from the m,

distribution on the

coupling to quarks,

0.2

95% CL upper limits
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Observed
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et ekl 4 To expand the dijet search analysis at low m; region:
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Lepton-plus-jets topology:
t—bW(lv) , t—bW(qq)

~30% of ttbar events decay
this way & the non-ttbar bkg
is far smaller than in the
all-hadronic topology.

Bkgs: SM ttbar (MC
estimated), W+jets,
Multi-jets (data-driven)
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ttbar Resonances

(ATLAS-CONF-2016-014)
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