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Neutrino mass theories not experimentally verified
Not enough CP violation to account for matter-antimatter
asymmetry in the universe
Fine tuning in the Higgs and Yukawa sectors
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OOKING for BoM In AITLAS

 Searches for exotic particles

o Different models solve: naturalness problem, dark-matter candidates,
extended symmetries, heavy neutrinos, ...

e Characterised by multiple signatures, multiple interpretations

e Searches for supersymmetry (SUSY)
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e Solves naturalness problem, has dark-matter candidates

e Characterised by high (low) missing transverse energy for R-parity
conserving (violating) models

* Searches for new Higgs bosons (falls in both previous categories)

e Jargeting signatures inspired by models extending the Higgs sector
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= Clear resonant signature, high precision knowledge of the main background
o

W'// searches in leptonic final states

References
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Lepton + missing energy resonance search EXOT-2016-06
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W'/ searches In leptonic nal states
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Clear and spectacular signature, smooth background controlled with unbinned models

DI-1et resonances

References
Di-jet analysis arxiv: 1/703.09127
Di-jet resonance search with b-jets AILAS-CONE-2016-060
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Angular correlations between the jets provide extra handles on signal-to-background
separation

-1t resonances
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DIFET resonances
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Searches for heavy resonances in several

decay channels: WW, ZZ, WZ, WH, ZH Exploits extensively boosted vector

boson and Higgs boson tagging
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Interpretation: decays of heavy
spin-0 spin-1, spin-2 particles with
small widths (up to ~10%)

DI-D0OS0ON resonances
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See talk by Andrey Ryzhov today
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WH and ZH goblb resonance search ATLAS-CONF-201/7-018
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W/ /2 M/ + gg resonance search ATLAS-CONE-2016-082
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I-D0OSOoN resonanceas Tully hadronic

Decays in WW, ZZ and WZ

Decays in WH and ZH

-®
93]
3
X
=
g 3
(03]
S "~
>= oS
~ S~
>~ @
Q C
SV 4
_ LL
o
=
D
©
N
&
S
)
N~ =
=}
o a
N
o
LU
XL
|—
LL
C )
<
N
T
2
©)
o
o
X
X
+
2
O]
T
Fox
©

10*

o ool vl 1o

— Tt —[ T T~ T [ ' ' ' T T r . 1 T
ATLAS Preliminary —e— Data 2015+2016
-1
108 Vs=13TeV, 15.51b —— Fit bkg estimation
ZZ selection ---- G*m=1.5TeV
P e G*m=2.4TeV * 10
10 = Fit exp. stats error
10 -
=y
107"

L S A B B
— ATLAS Preliminary ]
- -1 :
- Vs=13TeV, 15.5fb — Observed 95% CL i
- ---- Expected 95% CL
L ER
02 + 20

— Gp—ZZ, KM, =1

10

1 lllllll

o(pp — Z' — ZH) x BR(H — bb+cT) [pb]

Events / 100 GeV

Data / Pred

—
o
b
]

107
10°

10°

—
ATLAS Preliminary ¢ data

{s=13TeV 36.1 fo' [_] Multijet

1-tag ZH [ other Backgrounds

------- pre-fit

SN\ uncertainty

- --- HVT Model A Z' (2 TeV) x 50

i

. 3
EENNR P SN R ‘-.-}-\-.-.\--.\

4000
m,, [GeV]

L — Observed limit
ATLAS Preliminary
Vs=13 TeV 36.1 b’

— — Expected limit

[ ] Expected +1 0

E Expected +2 o
- -=-- HVT Model B, gv=3

— HVT Model A, g9,=

~§
1 1 1 L1 [ "y 1 1

1 | 1
3500
m,. [GeV]

1 | 1 1 | 1 1 | 1 1
1500 2000 2500 3000




author: Nicola Oriendo | The University of Hong Kong 11
presenter; Alison Eliot | The University of Victoria

I-D0OSON resonances semi-leptonic
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down-type vector-like quark not considered £§333I8488983352833¢
e Searches using simultaneously multiple regions and 259 ¢ 2 ; S23343% e 2- : 35 ;1 :
shape analyses TrziITETUETLEZE%Ys

Searches for vector like guarks
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Searches for vector like quarks
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Searches for vector like quarks
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Ssummary exotics
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ATLAS EXxotics Searches* - 95% CL Exclusion

ATLAS Preliminary
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G LRSM W[, — tb 1epu 2b,0-1] Yes 20.3 1410.4103
_ Cl gqqq - 2j - 15.7 A 19.9TeV nu=-1 ATLAS-CONF-2016-069
(@) Cl ttqq 2e,pu - - 3.2 A 252 TeV nu=-1 1607.03669
Cl uutt 2(S9)/28eu21b21j Yes 203 |INEEEEe TV |Crel = 1 1504.04605
s Axial-vector mediator (Dirac DM) Oe,u >1j Yes 3.2 mp 1.0 TeV 84=0.25, g,=1.0, m(x) < 250 GeV 1604.07773
Q Axial-vector mediator (Dirac DM) 0Oe,u, 1y 1j Yes 3.2 ma 710 GeV £4=0.25, g,=1.0, m(x) < 150 GeV 1604.01306
ZZyyx EFT (Dirac DM) Oeu 1J,<1j  Yes 3.2 M, 550 GeV m(x) < 150 GeV ATLAS-CONF-2015-080
o Scalar LQ 15t gen 2e >2j - 3.2 LQ mass 1.1TeV p=1 1605.06035
=1 ScalarLQ 2" gen 2pu >2j - 3.2 | LQmass 1.05 TeV B=1 1605.06035
Scalar LQ 3 gen lepu 21b2>3] Yes 203 _ B=0 1508.04735
VLQTT - Ht+ X le,u 22b,>23) Yes 20.3 T in (T,B) doublet 1505.04306
» VLQYY - Wb+ X ey 21b23j Yes 203 Y in (B,Y) doublet 1505.04306
%’f VLQ BB - Hb+ X leu =2b>3j Yes 20.3 isospin singlet 1505.04306
© S vIQBB - Zb+X 2/>3e,u  >2/>1b - 20.3 Biin (B,Y) doublet 1409.5500
LS viaQQ- wowg leu >4 Yes  20.3 1509.04261
VLQ Ts/3 Ts3 — WtWt 2(SS)/=3 e 21b, 21  Yes 3.2 | Ts3 mass 990 GeV ATLAS-CONF-2016-032
Excited quark g* — qy 1y 1j - 3.2 q* mass 4.4 TeV only u* and d*, A = m(q*) 1512.05910
o @ Excited quark ¢* — qg - 2j - 15.7 q* mass 5.6 TeV only u* and d*, A = m(q*) ATLAS-CONF-2016-069
2 S Excited quark b* — bg - 1b,1]j - 8.8 | b* mass ATLAS-CONF-2016-060
S € Excited quark b* — Wt lor2eu 1b20j Yes 203 fr=fi=fr=1 1510.02664
W & Excited lepton ¢* 3eu - - 203 A=3.0TeV 1411.2921
Excited lepton v* 3eurt - - 20.3 A=1.6TeV 1411.2921
LSTC a7 —» Wy leu 1y - Yes 20.3 1407.8150
LRSM Majorana v 2e,u 2j - 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020
N Higgs triplet H** — ee 2e(SS) - - 13.9 H*£ mass 570 GeV DY production, BR(H}* — ee)=1 ATLAS-CONF-2016-051
_g Higgs triplet H** — (1 e ut - - 20.3 DY production, BR(H}* — {1)=1 1411.2921
‘O" Monotop (non-res prod) 1epu 1b Yes 20.3 Anon-res = 0.2 1410.5404
Multi-charged particles - - - 20.3 DY production, |g| = 5e 1504.04188
Magnetic monopoles - - - 7.0 DY production, |g| = 1gp, spin 1/2 1509.08059

*Only a selection of the available mass limits on new states or phenomena is shown. Lower bounds are specified only when explicitly not excluded.
+Small-radius (large-radius) jets are denoted by the letter j (J).
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o (Considers several production
modes and decay channels, here
focusing on:

 Production modes: gluon-fusion,
D-associated, top-associated

 Decays: pairs of photons, taus,
top-quarks, tau-leptons

Interpretation in 2HDM or simplified scenarios
MSSM-inspired
Low mass constraints dominated by Standard
Vodel Higgs boson coupling measurement
Weak constraints for mu > 2 Miop

1s=7 TeV, 4.5-4.7fb"
1s=8 TeV, 19.5-20.3 fb '
hMSSM, 95% CL limits |

3
200 300 400 500 600 700 800 900 1000
m, [GeV]
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*

Searches for exotic neutral Higgs bosons

See talk by Damian Alvarez Piqueras

References

Search for scalar diphoton resonances AILAS-CONE-2016-059

Search for MSSM Higgs in tau-tau resonances AILAS-CONE-2016-085
Search for scalar A/H to top quark pair (8 TeV) AILAS-CONE-2016-073
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Other searches for exotic neutral Higgs bosons

Search for H—=Tt in gluon fusion Search for H—tt in tt-associated
and b-associated production production

Excludes a wide region of the Probes low tan3 2HDM benchmarks

parameter space in hMSSM Overcomes the large interference with

the Standard Model background

- ATLAS Preliminary —— Observed

QFTHEP2017 | June 26-July 3, 2017, Yaroskavl Russia

oy .
= 1 observed for gluon fusion H—1t searches
+~ H/A — 1T, 95 % CL limits =~ ~ Eﬁgecmd
10°F (s=13TeV, <133 fb" ey = g 10°F L B L
. hMSSM scenario ] 2015, 3.2 fb! (Obs.) - = F 95% CL observed limit .
; = L w=eaeses 95% CL expected limit _
L 10 & 95% CL expected limit 1o —
% = 95% CL expected limit +2¢ =
(2 - Type-| or Type-Il 2HDM, cos(B-a)=0 -
X _
T 1 — tanf=0.1 tanf=0.3 —tanf=0.5 |
= - g
T o .
i T E .................. .
7 N EE—
- o) 10—1 A =
[ ] ATLAS Run1, SM Higgs - - =
boson couplings (Obs.) } - .
1 10_2 E_ _E
" Thadhad (BXP:) = ATLAS Preliminary =
L -1 -
~ = T Thag (EXP.) [Vs=13TeV, 13.2fb 1
—3 1 1 1 1 l 1 1 1 1 I 1 1 1 1 l 1 1 | 1 l 1 1 1 1 I 1 1 1 1
S S 0400 500 600 700 800 _ 900 _ 1000

m, [GeV]




author: Nicola Oriando | The University of Hong Kong
presenter: Alson Eliot | The University of Victoria

Other searches for exotic neutral Higgs bosons

QFTHEP2017 | June 26-July 3, 2017, Yaroskavl Russia

Strategy based on the clear expect topology

High Erphotons, mass resolution between 2.3 GeV

to 15 GeV in the mass range between 0.2 to 2 TeV
Reanalysed 2015 data lead to a 3.40 local

significance excess at /30 GeV
No significant excess in 2016 data
Maximum global excess in the combined 2015+2016

dataset is below 10

—— Observed CL, limit
...... Expected CL, limit
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’ g : Focus on high mass charged Higgs boson (my>200 GeV)
i Production modes: top-bottom associated
—————— " Decays: 1V leptons (mr based analysis) and top-bottom
g i guarks (MVA analysis) =
= g ) ' The searches target 2HDM type I/l scenarios
g §1O7§ATLASI Preliminalry | | +Data E"_‘l?’OOGQV‘é > 10° ATLAS Praiimi ' '- T
N vl F (s=13TeV,13.2fb" ---H'300 Gev [tt+=1c ] Q. reliminary e Data Z+jets
S Bt E Ciie-taTey, oL B s
S 10° * —— 7 Uncertainty . L1470 0 Weets <=+ H' > tv 500 GeV (x5)
) : <10 _ -_MisID e/p —> T weoveeen H* — tv 1000 GeV (x10)
N 10'F L 210
% 108k 10
& b - N T T e e I
. = —
E (% 1.5 Uncertain'[yl + 3
8 §1.251_ !{ ! '/ ! ' | — _ %O;_ NP UIPWT. Je P ,”"ﬂ””é#n#*li | :-
E o %2 I "/;egbl 5,25 | ééy;gbl 5,35 | 5/;e4b‘ éé‘j;gb‘ 265y ° My [Gev]o
References
Search for charged higgs in t+o channel ATLAS-CONE-2016-089
Search for charged higgs In tag + jets channel ATLAS-CONFE-2016-088
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Searches for charged Higgs DosoNS
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Standard Model hh rate is expected to not to be
observable at LHC with the current dataset due to the
small cross section and negative interference between
the production modes—o(hh)~33 b

21

BSM can be tested for Non- resonant production (via
anomalous trilinear coupling) and Besonant production
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Anomalous di-HIggs searches

References
search for di-higgs to bbb ATLAS-CONF-2016-049

search for di-higgs to boyy AILAS-CONE-2016-004
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ANOMalous di-HIggs searcnes

hh—bbyy
Exploiting the high branching ration of
n—bb (58%) and resolution for the

hh—bbbb
Combining a search with resolved and
boosted-merged topologies

g
=
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Searching for pair production of electroweakinos: pair of charginos,
chargino plus next-to-lightest neutralino, and sleptons pairs
Small cross section due to lack of colour charge of the electroweakinos, cross

sections dictated by the assumed mass spectrum 23
4 v v ¢

QFTHEP2017 | June 26-July 3, 2017, Yaroskavl Russia

Searches using hadronic taus to
target staus and stau-neutrinos
mediated decay chains

SUSY electroweak production

References
SUSY EW with 2 or 3 leptons in final state ATLAS-CONE-2017-039
SUSY EW charginos and neutralinos search with taus in final state ATLAS-CONE-201 7-035
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SUSY electroweak pmduct\@n

multiplicities and large missing
transverse energy

Signatures typically involving low jet

multiplicities

Multiple signal regions based on lepton
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Direct stop and sbottom searches

References

Search for top sguark pairs with two leptons ATLAS-CONE-201 7-034

Search for a top squark with jets + missing energy AILAS-CONF-201 7-020

Search for top squark pairs with lepton + jet + missing energy AILAS-CONE-2017-037

Search for top and bottom squarks with b-jets and missing energy ATLAS-CONF-201 7-038

Search for top squark pairs with H or Z + missing energy arXiv: 1/06.03986
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Jirect stop and soottom searcnes

Structures in the limits dictated by the phase Sbottom

-0
5]
-
T . : C : .
S space for producing on-shell Ws and tops About 20 discriminating variables
S b — , used to define nine signal regions
>C§ v p 4 v ] :
N - JQ &2\ &TNT e\ L Background controlled in more than
o188 P 4188 P g8 8 P 20 control and validat |
o188 P |88 88 . control and validation regions
2 Pa RS Ran =t RARS
= b ¢ b : R S
% g . {AiTI;ATSVPreJlfLanary ;\?Va:j?ats %gm;c;tal -sjije\;s
@ Top squark pair production,’f1 —1t" i? g " S=19TeV. %6 mSingleTop i
N | 5 600 T T T T < 900 Observed it (£1 05 £
L8 - ATLAS Preliminary=== obsered imit (+15,,,) 8 8005 ATLAS Preliminary | = 1 heory 2 —
S |~ _F 1 o Evoected limit (410 ) - SONE Expected limit (+16,,,) =
) %5—500_—13 TeV, 36.1 fo Expected imi (10w ] £ Jop 1513 TeV, 36.1 10" _ =
- * = ATLAS8TeV, 200" - — ] 3
1': C Lot X ""'Qo& ] " Alllimits at 95% CL ATLAS 2005°. fie0 T .
& | oof ggramedy T . 600 |- : R ¢
& : y A g 500 [ SRA+SRB+SRC E 2
5 300 T ] - . 5§ by b 6 6
E : ] 400 :_ . e f>ot.sﬁ,435(7 bozvs,u% DOL.SHASSO 005 bOl_.ch LSHAJOO-QIILSR4600 14,%1750 "-She
o : "y i - | E Bottom squark pair production, 51 —>b32?
200 —_6’&,\""" - 300 :_ _: %1000 F LA N N S B BN B B B B | llllll | | L L |SUS|Y T ]
:\9\}” i 200 - E S, 900 E_ ATLAS Preliminary ™ Observed limit (=1 0y qy) E
100 i é&\ v h - i E%g - , - Expected limit (1 o,y,) ]
K V,J\'\\ 2-body E 100 | — 800 E_ (s=13Tev, 361 b B ALASETS 42 bijets, 20.1 T, V5=8 TeV_E
0 ': |v|6\t"i'l paa v by v v bl | A || 0 I ,/( ' . | ] 700 ;_ Best bOL SR ATLASE?‘ss+2b-je!S,3-2fb'1, V§=13T6V_;
100 200 300 400 500 600 700 800 200 400 600 800 1000 1200 600 £ E
m(t) [GeV] m; [GeV] g E
500 [~ =
Stop 0/2 leptons S -
Several discriminating variables are used to separate different 300 E
. 200 |~ E
decay chains from the background g ]
. . . 100 =
Several signal regions are defined for 2/3/4 body decays , i

200 400 600 800 1000 1200
m; [GeV]




author: Nicola Oriando | The University of Hong Kong 7
presenter: Alson Eliot | The University of Victoria

Jirect stop and soottom searcnes
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o« Key features: high mef
w  missing-Eranalysis
Separate analyseg,
| depending on lepton
| 7/’mult|p||c:|ty 0/1 lepton and
"' 2 same-sign leptons /3
" leptons (2/3 leptons)

W

fl

q q W
Gluino pairs production (final states with high jet multiplicity and low missing
transverse energy) can probe R-parity violating (RPV) decays as well

t 7 q t

SUSY StrOHQ production and RPV

Search in multi-jet + missing energy with large jets and flavour tagging ATLAS-CONE-2017-033
Search in 2 or 3 leptons + jets arXiv 1706.037 31

Search in multi-b-jets and missing energy ATLAS-CONE-2017-021

Search for sguarks and gluinos with jets + missing energy AILAS-CONE-2017-022

RPV search in lepton + many jets arXiv: 1 /704.08493

RPV top squark pair search in jets AILAS-CONE-2017-025

RPV top squark pair search with 2 1 + 2 jets = ATLAS-CONF-2017-036
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Non standard searches for long lived BSM particles (SUSY, dark-sector, ..)—=Very
dedicated strategies (triggers, topologies, reconstruction)
Dark sector particles from Higgs
bosons decay 4]
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SUSY Long lived chargino nearly mass
degenerate with a neutralino LSP
Disappearing track signature
Analysis is optimised for low chargino
ifetimes (~2ns)—Exploits track-segments
reconstructed in the inner-tracker layers

Signature:
collimated
ight leptons
Or hadrons

LJ TypeO

L ong lived particles

References

Search for long-lived charginos through disappearing tracks AILAS-CONE-2017-017

Search for long-lived neutral particles to lepton-jets AILAS-CONF-2016-042

Search for long-lived particles with displaced vertices and missing energy AILAS-CONE-2017-026
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2 Long lived chargino search based on two
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- production modes
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Assuming dark photon
mass of 0.4 GeV

(Dark) Gauge coupling
assumed 1o be
small—No contribution
from dark-radiation is
considered
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SUSY summary

R * o .. -
% ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary
5 May 2017 ' \/§=7, 8,13 TeV
miss -1 - -
- Model &u T,y Jets EP [Ldim™] Mass limit V5=7,8TeV | \5=13TeV Reference
S T T T T T I T T T T T
@O MSUGRA/CMSSM 0-3e,u/127 2-10jets/3b Yes 203 |&@Z 1.85TeV.  m(@-m@) 1507.05525
98] 4d, q—>q)2° 0 2-6jets  Yes 36.1 m(¥)<200 GeV, m(1* gen. §)=m(2" gen. §) ATLAS-CONF-2017-022
Q 0 g, g—q¥| (compressed) mono-jet  1-3jets  Yes 3.2 m(g)-m(¥))<5 GeV 1604.07773
>C§ % 38, 5—qqt" 0 2-6jets  Yes  36.1 m(¥})<200 GeV ATLAS-CONF-2017-022
5 @ & Foqq¥t —>qq~v(l)/i)?? 0 2-6jets  Yes  36.1 m(¥})<200 GeV, m(¥*)=0.5(m(¥})+m(z)) ATLAS-CONF-2017-022
NS & 3 zoagll/vmt 3eu 4 jets - 36.1 m(¥7)<400 GeV ATLAS-GONF-2017-030
— o 88 §—qqWZX| 0 7-11jets  Yes  36.1 m(¥) <400 GeV ATLAS-CONF-2017-033
O = GMSB (¢ NLSP) 1-27+0-1¢ 0-2jets Yes 3.2 1607.05979
Al ﬁ GGM (bino NLSP) 2y - Yes 3.2 ct(NLSP)<0.1mm 1606.09150
g GGM (higgsino-bino NLSP) Y 1b Yes 20.3 g 1.37 TeV m(¥})<950 GeV, cr(NLSP)<0.1 mm, ;<0 1507.05493
oy —  GGM (higgsino-bino NLSP) Y 2 jets Yes 133 m(¥})>680 GeV, c(NLSP)<0.1 mm, ;>0 ATLAS-CONF-2016-066
GGM (higgsino NLSP) 2e,u(2) 2 jets Yes 20.3 4 900 GeV m(NLSP)>430 GeV 1503.03290
%\ Gravitino LSP 0 mono-jet  Yes  20.3 | F'2scale 865 GeV m(G)>1.8 x 107* eV, m(g)=m(3)=1.5TeV 1502.01518
™ & 2 2 g—bbY) 0 3b Yes  36.1 m(¥})<600 GeV ATLAS-CONF-2017-021
@ 5’ g 23 g 0-1e,u 3b Yes  36.1 m(¥})<200 GeV ATLAS-CONF-2017-021
N S0 33, §obil) 0-1e,u 3b Yes 201 |& 1.37 TeV m(¥})<300 GeV 1407.0600
() w c bbb b 0 2b Yes  36.1 m(t))<420 GeV ATLAS-CONF-2017-038
- =< S by, bt 2,1 (SS) 1b Yes  36.1 . 275-700 GeV m(¥})<200 GeV, m(¥7)= m(¥})+100 GeV ATLAS-CONF-2017-030
% § S hn,fobl; 02ey  12h  Yes 47/13.3 117-170GeV [0 200-720 GeV! m(¥5) = 2m(E}), m(¥})=55 GeV 1209.2102, ATLAS-CONF-2016-077
@S fii, =W or i) 0-2¢,u 0-2jets/1-2b Yes 20.3/36.1 90-198GeV | 205-950 GeV| m(E})=1GeV 1506.08616, ATLAS-CONF-2017-020
g é_ A, el 0 mono-jet  Yes 3.2 m(f)-mE")=5 GeV 1604.07773
N~ S 7 (natural GMSB) 2e,u(Z) 1b Yes 203 150-600 GeV m(7%)>150 GeV 1403.5222
5 W hbhoh+Z 8epn?  1b  Yes 361 ~ 290-790 GeV m(¥})=0 GeV ATLAS-CONF-2017-019
N by, h—h +h 1-2e,p 4b Yes  36.1 . 320-880GeV m(¥})=0 GeV ATLAS-CONF-2017-019
o TLrlLR, T—00) 2e,u 0 Yes  36.1 m(?)=0 ATLAS-CONF-2017-039
L JXL, X —Tv(em) 2e.u 0 Yes  36.1 mEP)=0, m(Z, %)=0.5(m (¥} )+m(rY) ATLAS-CONF-2017-039
T )ﬁ{‘ /)2‘3), X1 —tv(rv), B -7t 27 - Yes  36.1 m(¥})=0, m(z. 7)=0.5(m(¥})+m(t})) ATLAS-CONF-2017-035
= > *g X STLYELL), (70.LG) 3e,u 0 Yes  36.1 M )=m(¥s), m(¥})=0, m(Z,#)=0.5(m(¥} )+m(t})) ATLAS-CONF-2017-039
L o= XTX8—>W/?62/\7 2-3en  0-2jets  Yes  36.1 m(¥T)=m(t3), m(¥?)=0, 7 decoupled ATLAS-CONF-2017-039
0 O B WERE hobb/WW/tt/yy ey 0-2b Yes  20.3 )2&,)?2 270 GeV m(ET)=m(¥3), m(¥})=0, 7 decoupled 1501.07110
ks, X3 >lrt 4ep 0 Yes 203 |y, 635 GeV m(2)=m(F3), m(¥1)=0, m(Z, 7)=0.5(m(¥3)+m(t})) 1405.5086
GGM (wino NLSP) weak prod., )?(])—ryé Tepu+y - Yes 20.3 W 115-370 GeV cr<tmm 1507.05493
GGM (bino NLSP) weak prod., ¥1—yG ~ 2¥ - Yes  20.3 |w 590 GeV cr<imm 1507.05493
Direct X1.X| prod., long-lived ¥7 Disapp.trk  1jet  VYes 361 [ Ias0cev] m(¥T)-m(¥])~160 MeV, 7(¥)=0.2 ns ATLAS-GONF-2017-017
Direct ¥1X7 prod., long-lived X7 dE/dx trk - Yes 184 |X} 495 GeV mTE)-m¥)~160 MeV, 7(¥5)<15 ns 1506.05332
Q o Stable, stopped g R-hadron 0 1-5jets  Yes 279 |2 850 GeV m(E)=100 GeV, 10 us<7(2)<1000 s 1310.6584
= % Stable g R-hadron trk - - 3.2 1606.05129
oE Metastable g R-hadron dE/dx trk - - 3.2 m(t})=100 GeV, r>10 ns 1604.04520
S 8 GMSB, stable 7, ¥]—7(, i)+1(e, ) 1-2 4 - - 194 |2 537 GeV 10<tanB<50 1411.6795
~ GMSB, ¥ -G, long-lived ¥} 2y - Yes 203 |& 440 GeV 1<7(¥})<3 ns, SPS8 model 14095542
38, X —eev/euv/upuy displ. ee/ep/pp - - 203 | X} 1.0 TeV 7 <ct(®)< 740 mm, m(z)=1.3 TeV 1504.05162
v env/pp ! /
GGM g3, X1—-2G displ. vix +jets - - 203 | &) 1.0 TeV 6 <cr(¥))< 480 mm, m(z)=1.1TeV 1504.05162
LFV pp—¥: + X, Vr—oep/et/ut eH,eT,UT - - 3.2 A51,=0.11, A132/133/233=0.07 1607.08079
Bilinear RPV CMSSM 2e,u(SS)  03bh  Yes 203 1.45 TeV m(g)=m(g), crsp<1 mm 1404.2500
)?T/?I,)?TQW)?O,XO—weV, euv, Ly dep - Yes 13.3 m(¥})>400GeV, 4,5:#0 (k = 1,2) ATLAS-CONF-2016-075
= XX, X >Wh X >11ve, etvs 3eu+t - Yes  20.3 450 GeV m(¥})>0.2xm(¥7), 1133%0 1405.5086
o 88 &-qqq 0 4-5large-Rjets - 14.8 BR(1)=BR(b)=BR(c)=0% ATLAS-CONF-2016-057
€ 3z 34900, X > qqq 0 4-5large-Rjets - 14.8 m(¥})=800 GeV ATLAS-CONF-2016-057
88, g1, X — qqq 1eu 810jets/0-4b - 36.1 meEY)= 1 TeV, A11#0 ATLAS-CONF-2017-013
88, g—nt, i —>bs e 810jets/0-4b - 36.1 m(f)= 1 TeV, 132320 ATLAS-CONF-2017-013
fyfy, fi—bs 0 2jets+2b - 15.4 [450-510 GeV ATLAS-CONF-2016-022, ATLAS-CONF-2016-084
fif, fi—bt 2e,u 2b - 36.1 | i BR(7, —be/u)>20% ATLAS-CONF-2017-036
Other Scalar charm, E—w)?(l) 0 2c¢ Yes 20.3 & 510 GeV mp??)<200 GeV 1501.01325
*Only a selection of the available mass limits on new states or _
4 - mi 107! 1
phénomena is shown. Many of the limits are based on Mass scale [TeV]
simplified models, c.f. refs. for the assumptions made.
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ATLAS Producﬂon> | Production (colliders)
A P+O = %+
9 o Indirect (cosmology)
3 xty = p+p %
B Direct
. e, ’ (underground experiments)
X+P = x+P
<
INAirect Y = Dark matter particle

p = Standard Model particle

Signatures based on large missing transverse energy
recolling against Standard Model particle
Interpretation of searches based on simplified models
with various kind of mediators (scalar, vectors, ..)

Dark Matter searches

References

\Vono-photon search arXiv: 1/704.03848

Mono-H to bb search ATLAS-CONE-2017-028

b + missing energy search AILAS-CONE-2016-086
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Q) - . . .
2 Interpretation assumes couplings of masses of the BSM particles in the
s , o
3 simplified models
%)
Q ] ] 1 1 1
& Limits quoted on mediators and/or dark matter particle mass assuming
N . . .
= certain values of the couplings in the models
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0, (DM-proton) [cm?]

Dark Matter searcnes

107 EDM SiImpllific-?dIl\lllolcllelII Exclusions ATL/}S Preliminary Marcr|1 2017? ~ Dijet TLA For SpeCIfIC dark ma’[’[er mOdels

1 0—36 ;E g; igTi/:ss-geo\ﬁs:g(;?;-oso

ot 3 =oiets Tov agreed on by a number of ggarqhgs,
- TR e e complementary or competitive limits
. 1 o can be combined with direct detection
10—40 - . = E1n_1iss_'_Y

fs=13TeV,36.4 0"
CERN-EP-2017-044

PICO-60 C,F,

arXiv:1702.07666v1 [astro-ph.CO]

1074

1074

107

1 2DM Simplified Model Exclusions  ATLAS Preliminary March 2017

7 T T ' = Dijet

o I
’ Q g -
/ / @’b‘?".‘ Q //Q:\/ E =13TeV,37.0fb 1

1074

arXiv:1703.09127 [hep-ex]

~— Dijet 8 TeV

Ys=8TeV,20.3fb"
Phys. Rev. D. 91 052007 (2015)

~ Dijet TLA

Vs=13TeV,3.41b"
ATLAS-CONF-2016-030

= Dijet + ISR
Vs=13TeV, 155"
ATLAS-CONF-2016-070
—_— E?’]ISS_'_,Y

Ys=13TeV, 36.4b"
CERN-EP-2017-044

45 Axial-vector mediator, Dirac DM
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Summary

e \Wide search program covering plenty of signatures
and Iinterpretations
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* No evidence of new physics yet

e But we know that something is out there. ..
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