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“Exotic 2

m Many open questions on Physics Beyond the Standard Model

» Hierarchy/naturalness/fine-tuning ?
» number of flavor ?

» dark matter ?

» matter/anti-matter asymmetry

» GUT , quantum gravity ?

> ...
Supersymmetry

«Extra-dimensions
«Compositeness
«GUT/New Gauge Bosons
« [Op partners

«Additional Higgs Bosons

Possible solutions :
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m ATLAS: multi-purpose detector
at the LHC

m recorded 36.0 fb-1 of pp
collisions at Vvs=13TeV in 2016

m Analyses with full dataset not
yet ready

» presenting results with 2 so RTLAS Onine Luminsiy 5127 -
limited luminosity 8 ,of [)rias Recorded E

= - f . -1
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ATLAS EXxotics Searches* - 95% CL Exclusion

ATLAS Preliminary

Sl el 2 [£dt=(32-20.3) o Vs=8,13TeV
Model ty Jetst ET™ [rdif] Limit Reference
T T T T T T T T T T T T T T T T T T T
ADD Gk +&/q - >1j Yes 3.2 6.58 TeV n=2 1604.07773
ADD non-resonant ££ 2epu N = 20.3 n=3HLZ 1407.2410
ADD QBH — (q 1epu 1j = 20.3 n==6 1311.2006
ADD QBH = 2j - 15.7 My 8.7 TeV n=6 ATLAS-CONF-2016-069
ADD BH high ¥, p1 >le,u >2j - 3.2 Mg 8.2 TeV n=6,Mp =3 TeV, rot BH 1606.02265
ADD BH multijet - >3j - 3.6 My, 9.55TeV n=6, Mp=23TeV,rot BH 1512.02586
RS Gy — {€ 2e.p - - 203 | KFip = 0.1 1405.4123
RS1 Gk — vy 2y = - 3.2 Gkk mass 3.2 TeV k/Mp; = 0.1 1606.03833
Bulk RS Gk — WW — qqlv 1eu 1J Yes 13.2 Gkk mass 1.24 TeV k/Mp = 1.0 ATLAS-CONF-2016-062
Bulk RS Gyx — HH — bbbb - 4b - 13.3 | Gkk mass 360-860 GeV k/Mp; = 1.0 ATLAS-CONF-2016-049
Bulk RS gk — tt ey 2102102 Yos 203 | BR - 0.925 1505.07018
2UED / RPP leu =2bz4] Yes 3.2 KK mass 1.46 TeV Tier (1,1), BR(AMD) — tt) =1 ATLAS-CONF-2016-013
SSM Z’ — (¢ 2e,pu i o 13.3 Z’ mass 4.05 TeV ATLAS-CONF-2016-045
SSM Z' — 1t 27 - - 105 (T GORTEN] 1502.07177
Leptophobic Z’ — bb 5 2b = 3.2 Z' mass 1.5 TeV 1603.08791
SSM W’ — ¢y 1epu = Yes 13.3 W’ mass 4.74 TeV ATLAS-CONF-2016-061
HVT W’/ - WZ — gqvvmodel A Oe,u 1 Yes 13.2 W’ mass 2.4 TeV 8y = ATLAS-CONF-2016-082
HVT W’ - WZ — qqqq model B e 2J = 15.5 W’ mass 3.0 TeV 8y = ATLAS-CONF-2016-055
HVT V' - WH/ZH model B multi-channel 3.2 V’ mass 2.31 TeV gv=3 1607.05621
LRSM W}, — tb 1epu 2b,0-1j Yes 20.3 1410.4103
Cl gqqq s 2j - 15.7 A 19.9TeV 7 =-1 ATLAS-CONF-2016-069
Cl ttqq 2epu = = 3.2 A 252TeV nu=-1 1607.03669
Cl uutt 2(8S)28epu21b 21 Yes 203 | ICrrl = 1 1504.04605
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
- Axial-vector mediator (Dirac DM) O e, u, 1y 1j Yes 3.2 ma 710 GeV 84=0.25, g,=1.0, m(x) < 150 GeV 1604.01306
ZZyy EFT (Dirac DM) Oe,p 14,<1] Yes 32 |m, 550 GeV m(y) < 150 GeV ATLAS-CONF-2015-080
Scalar LQ 1%t gen 2e 22j il 3.2 LQ mass 1.1 TeV p=1 1605.06035
Scalar LQ 2" gen 2u 22j - 3.2 LQ mass 1.05 TeV A=1 1605.06035
Scalar LQ 3™ gen Teu 21023 Yes 203 |ICFESNe0GEV p=0 1508.04735
VLQ TT - Ht+ X le,u . =22b,23j . Yes 20.3 T in (T,B) doublet 1505.04306
VLQ YY —» Wb+ X leu =21b23j Yes 20.3 Yin (B,Y) doublet 1505.04306
VLQ BB - Hb+ X 1epu >2b, >3] Yes 20.3 isospin singlet 1505.04306
VLQ BB - Zb+ X 2/>3e,u  22/21b = 20.3 Bin (B,Y) doublet 1409.5500
VLQ QQ —» WqWgqg lepu >4j Yes 20.3 1509.04261
VLQ Ts/3 Tsj3 — WiWe 2(SS)/>3 e 21b, 21 Yes 3.2 | Ts3 mass 990 GeV ATLAS-CONF-2016-032
Excited quark g* — qy 1y 1j W 3.2 q* mass 4.4 TeV only u* and d*, A = m(q*) 1512.05910
Excited quark g* — qg - 2j - 15.7 q* mass 5.6 TeV only u* and d*, A = m(q*) ATLAS-CONF-2016-069
Excited quark b* — bg - 1b,1j . 8.8 b* mass ATLAS-CONF-2016-060
Excited quark b* — Wt tor2e,u 1b,2-0j Yes 20.3 =fh=fRr= 1510.02664
Excited lepton ¢* 3e,u . i 20.3 A=3.0TeV 1411.2921
Excited lepton v* Seut = = 20.3 A=1.6TeV 1411.2921
LSTC a7 —» Wy leu 1y = Yes 203 1407.8150
LRSM Majorana v 2epu 2j - 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020
Higgs triplet H** — ee 2e(SS) - - 13.9 H** mass 570 GeV DY production, BR(H;* — ee)=1 | ATLAS-CONF-2016-051
Higgs triplet H** — (1 Beut - - 20.3 DY production, BR(H:* — ¢r)=1 1411.2921
Monotop (non-res prod) e, 1b Yes 20.3 anon-res = 0.2 1410.5404
Multi-charged particles e = - 20.3 DY production, |q| = 5e 1504.04188
Magnetic monopoles - = = 7.0 DY production, |g| = 1gp, spin 1/2 1509.08059
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*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).

Mass scale [TeV]



All ATLAS exotic results

ATLAS EXxotics Searches* - 95% CL Exclusion ATLAS Preliminary

Sl el 2 [£dt=(32-20.3) o Vs=8,13TeV
Model t,y Jetst ET™ Krdif] Limit Reference
T T T T T T T T T T T — T T T T T T T T

ADD Gkk + g/q 3.2 6.58 TeV n=2 1604.07773
ADD non-resonant £{ 20.3 n=3HLZ 1407.2410
ADD QBH — (q 20.3 n=6 1311.2006
ADD QBH 157 | Mu, 87TeV] n=6 ATLAS-CONF-2016-069 <_
ADD BH high ¥ pr 3.2 Mg 8.2 TeV n=6,Mp =3 TeV, rot BH 1606.02265
ADD BH multijet 3.6 M, 9.55TeV n=6,Mp=3TeV,rot BH 1512.02586
RST Giox — (€ 05 (R e K[ = 0.1 14054123
RS1 Gk — yy 3.2 Gk mass 3.2 TeV k/Mp; = 0.1 1606.03833
Bulk RS Gkx — WW — qqt 13.2 Gk mass 1.24 TeV k/Mp = 1.0 ATLAS-CONF-2016-062
Bulk RS Gyx — HH — bbbb 13.3 | Gkk mass 360-860 GeV k/Mp; = 1.0 ATLAS-CONF-2016-049
Buk RS giox - tt 203 |mamass 227y BR-0925 1505.07018
2UED/RPP 3.2 KK mass 1.46 TeV Tier (1,1), BR(AMD) — tt) =1 ATLAS-CONF-2016-013
SSM Z' — (¢ 13.3 Z’ mass 4.05 TeV ATLAS-CONF-2016-045
SSM Z' — 1t 19.5  |FZdmess e P 210 25 T VA 1502.07177
Leptophobic Z’ — bb 3.2 Z' mass 1.5TeV 1603.08791
SSM W’ — v 13.3 W’ mass 4.74 TeV ATLAS-CONF-2016-061
HVT W’ - WZ — qqvvy mod@l A 13.2 W’ mass 2.4 TeV 8y = ATLAS-CONF-2016-082
HVT W’ — WZ — gqqq mod 15.5 W’ mass 3.0 TeV gv =3 ATLAS-CONF-2016-055
HVT V' - WH/ZH model B 8 multi-channel 3.2 V’ mass 2.31 TeV gv=3 1607.05621
LRSM W}, — tb 1eu 2b,0-1]  Yes 20.3 1410.4103
Cl gqqq s 2j - 15.7 A 19.9TeV 7 =-1 ATLAS-CONF-2016-069
Cl ttqq 2epu = = 3.2 A 252TeV nu=-1 1607.03669
Cl uutt 2(S8)/>3 eu 21b, 1] 202 [T AT (Corl = 1 1504.04605
Axial-vector mediator (Dirac Dfil) O e, u =1j 3.2 ma 1.0 TeV 84=0.25, g,=1.0, m(x) < 250 GeV 1604.07773

m Axial-vector mediator (Dirac Dll) Oe,u, 1y 1j Yes 3.2 ma 710 GeV 84=0.25, g,=1.0, m(x) < 150 GeV 1604.01306
ZZyy EFT (Dirac DM) O 32 |m, 550 GeV m(x) < 150 GeV ATLAS-CONF-2015-080
Scalar LQ 15t gen >2j 3.2 LQ mass 1.1 TeV B=1 1605.06035
Scalar LQ 2" gen 2u >2j - LQ mass 1.05 TeV B=1 1605.06035
Scalar LQ 3" gen >1b, >3] B=0 1508.04735
VLQTT - Ht+ X > Tin (T,B) doublet 1505.04306
VLQ YY - Wb+ X Y in (B,Y) doublet 1505.04306
VLQ BB - Hb+ X 1epu >2b, >3] Yes isospin singlet 1505.04306
VLQ BB - Zb+ X 2/>3e,p 22/z1Db - Bin (B,Y) doublet 1409.5500
VLQ QQ — WgWgq 1e,u >4j Yes 1509.04261
VLQ Ts/3 Ts3 —» WitWt 2(SS)/=8 e 21 b, 21j Ts/3 mass 990 GeV ATLAS-CONF-2016-032
Excited quark g* — qy q* mass 4.4 TeV only u* and d*, A = m(q*) 1512.05910
Excited quark g* — qg q* mass 5.6 TeV only u* and d*, A = m(q*) ATLAS-CONF-2016-069 <_
Excited quark b* — bg b* mass 2.3 TeV ATLAS-CONF-2016-060
Excited quark b* — Wt tor2eu 1b,20j VYes =fh=fRr= 1510.02664
Excited lepton ¢* Seu - - A=3.0TeV 1411.2921
Excited lepton v* Seut A=1.6TeV 1411.2921
LSTC a7t —» Wy lep 1y 1407.8150
LRSM Majorana v 2epu 2j - m(Wg) = 2.4 TeV, no mixing 1506.06020
Higgs triplet H** — ee 2e(SS) - - H** mass 570 GeV DY production, BR(H;* — ee)=1 | ATLAS-CONF-2016-051
Higgs triplet H** — (1 Beut - - DY production, BR(H;™* — ¢r)=1 1411.2921
Monotop (non-res prod) 1epu Anon-res = 0.2 1410.5404
Multi-charged particles DY production, |q| = 5e 1504.04188
Magnetic monopoles DY production, |g| = 1gp, spin 1/2 1509.08059

Many different experimental final states [y
This talk will present a few selected ones

A PP I SATIILI . 1S, 1 IrernnoniIesE

*Only a selection of the available mass limits on new state’s or g

+Small-radius (large-radius) jets are denoted by the letter j (J).



https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults

"Mono- lepton/photonfjet

s Mono-X final states imply high Missing E-

m Mono-X final states involved in Dark Matter models

Several Dark Matter searches in ATLAS
m Covered in Frederik Ruehr's presentation

iiiﬁiiiiii P.A. DelsartI LPSCI Grenoble i



W’ -, v (f=e,n) tested in Sequential Standard Model (SSM)

m Observable : transverse mass

mr = \/QpTE?”SS(l — cos ®y,)

ATLAS-CONF-2016-061

3 10 g T I T T T T I T T T T | T T T T I T T §
m : St SR : i : S ATLAS Preliminary 3
1= : 3 = i --- Expected limit |
& 4o°L- ATLAS Preliminary —W'(2TeV) e Data _g % ) Is=13TeV, 13.3 fb e .
it Is=13TeV,133f" —W (3TeV) E%p o B iy W | Expected + 16 3
: : —W (4 TeV) uark 3 S =
105 - W’ — ev selection OMultiet = % 95% CL Expected + 26 -
Oz~ 3 9, i
10* [JDiboson —o §10‘1 2 — Observed limit —
] 1 —War
3 o
107 — 10 E 3
10| = E
: - 10°F
18 E F TS
10 . -| ~ 1 2 3 4 Fr)n [TeV]6
2 14 § S o
B 128we o Tl lsless
; O 81_ + |' TV
8 06k (e
D — PS 5%
== 1oF i No excess found - M,, > 4.4 TeV
=D e RS
% 8_ 0.8 <>|< ’T RIS
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-061/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-061/

Di-lepton final states

ATLAS

EXPERIMENT

Run Number: 302393, Event Number: 3804660240

Highest di-electron
Invariant mass
selected by di-lepton
searches

m_ = 2.38 TeV

205
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85
45 |
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-4 S N
[ - SRR TR
1 N N -
n =, SoSN
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Events with 2e or 2mu

Backgrounds with
« real leptons (Drell-Yann, top, di-
boson) : MC predictions (with (N)NLO
corrections)
- fake electrons (multijets, W+jets) :
data-driven estimations or corrections

iiiﬁiiiiii P.A. DelsartI LPSCI Grenoble iﬂ

«Reconstruct invariant mass mBB of
the 2 leptons
«Search mm2 distributions for

- Resonance peaks
> deviation from bkg continuum




Several models are constrained by 2e or 2 final states

Events

Data / Bkg

m Z' In SSM, GUT-Inspired E; models, extra-dimensions,
technicolor, ...

107
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10?
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10"

102
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Search for resonances in invariant mass

ATLAS Preliminary
Is=13TeV, 13.3 b
Dilepton Search Selection

¢ Data

- no excess found.

TR H”

l Z
B Top Quarks
[ Diboson
[ Multi-Jet & W+Jets
— 7, (2TeV) ATLAS-CONF-2016-045
S TR
— 7, (4 TeV)
Lower limits on myz [TeV]
Model | Width [%] | 0p, [Rad] ee LU 17
Obs Exp | Obs Exp {| Obs| Exp
ZisM 3.0 - 3.85 3.86 | 349 3.53 | 4.05] 4.06
Z, 1.2 0.50 3.48 349 | 3.18 3.19 | 3.66] 3.67
7z 1.2 0.63 343 344 | 3.14 3.14 | 3.62] 3.61
Z 1.1 071w 337 337 | 3.08 3.08 | 3.55] 3.55
P —— % 3 Z, 0.6 021« 3.25 325 | 2906 294 | 3.43] 3.42
l 77777 3 A% 0.6 -0.08 ™ 3.23  3.23 | 295 294 | 3.41) 3.41
.ll..l 1 5 Z;p 0.5 0w 3.18  3.18 | 2.90 2.88

100

200 300

1000

Dielectron Invariant Mass [GeV]

2000

P

3.36) 3.35

Z’ Mass excluded below 3.36 — 4.0 TeV

.A. Delsart, LPSC, Grenoble



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-045/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-045/

m- epton final states

Several models are constrained by 2e or 2 final states

m Contact Interaction (Cl): use an effective Lagrangian with
4-lepton couplings depending on a scale A

% 1DEE_I ATLA§ - 4 Daa I_j
o ys =13 TeV, 3.2 fb'l CJz/p =
10° Dilepton Search Selection - Top Quarks =
10° [ ] Diboson E;
10° Z, (3 TeV) _;
—— AP =20 TeV 3
10° =
10 - : : . :
) 5 Search for excess in high invariant masses
E . no excess found.
101 =
1072 —=
@ L2e- PR LI A A B _é depending on the scenario
D . I_IIII_I I T .I.. ... %] ..._. II_II_;-

Dimuon Invariant Mass [GeV]

1 2017 P.A. Delsart, LPSC, Grenoble 12



https://arxiv.org/abs/1607.03669
https://arxiv.org/abs/1607.03669

‘Di-lepton final states

Several models are constrained by 2e or 2 final states

m Doubly charged Higgs occur in many BSM models

> Left-Right symmetric models, Higgs Triplet, little Higgs, ...

Q

<”

,/'H++ ot

F}//Z \\!‘I__ f_

; <

Select pairs of same sign electrons
« Lower irreducible bkg
« But charge mis-identification
bkg
> mis-id probabilities estimated
with data-driven methods




Several models are constrained by 2e or 2 final states

m Doubly charged Higgs occur in many BSM models

Search for resonances in invariant mass
of same sign electrons
— no excess found.

%9 10° i Dat I = 3
0 ATLAS Preliminary S kg 3 2107 T
© \S=13TeV, 13.915" g ce 7 s F ATLAS Preliminary
i SR fakes (Fake Factor) | L - /s =13 TeV, 13.9 b
g 102 Fitted bkg events diboson o 102 —+— Data
Q .t 3 - Background
L ttV + single to| = r
[ JDCH e ] B gAeTee
10 ] DCH 800 GeV . 10 deficit
- Statistical analysis F
- B ]
1 — | > TE
3 "bump hunt" -
5 g E
1 0-1 N [
: — . — @ OF e
s 15T i ----- T — //— S
n " i i iy M/////?///Z 5 E
- ; . 7 S =2 2k ) ) ) | e SR I I
g %)’Wﬂf} *’%’J(/T AN //zr/“/%/z%,ﬁ,ﬁ/////ﬁ/////ﬁ, o 200 300 400 1000 2000 3000
== T Ll I 7 m(e’e?)
300 400 500 1000 2000 3000
+ _+ .
iRy Right-handed mass > 420 GeV

Left-handed mass > 570 GeV

% ATLAS-CONF-2016-051 !



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-051/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-051/

e
Di-photon final state

Highest di-photon
Invariant mass

m =2.2TeV
YY

10/03/201 ¢ F.A. velsdri, LFSL, urenuuie ATLAS-CONF-2016-059 [i5


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-059/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-059/

‘Di-photon final state

New scalar decaying in 2 photons predicted by
several models (extra-dim, additional Higgs fields,...)

» Great excitation in 2015 : excess at 750GeV !

|||||||||||||||||||||||

= 4 Al —
g 10" £~ ATLAS Preliminary .« Data = :
= S e Search for resonances in
g Spin-0 Selection = YY Invariant mass

i (s=13TeV, 2015, 32" 3

©  m_ ~ 750 GeV, 3.90 (local)/2.1a (global)

10g! —
g ==
o E
a , , , E

1000 1500 2000 2500

m,, [GeV] LPSC, Grenoble



‘Di-photon final state

New scalar decaying in 2 photons predicted by
several models (extra-dim, additional Higgs fields,...)

» 2016+2015 data (lumi x3) show no significant excess

% 104_'F'ATLA'3 Preliminary [')at'a """" E '
e — Background-only fit Search for resonances in
E 105_ Spin-0 Selection _ Yy invariant mass
= Vs =13TeV, 15.4 fb" =
ok -
| =r —
"~ 'm_ ~ 710 GeV, 2.30 (local)l <1c (global)
107 = =

ATLAS-CONF-2016-059

Data - fitted background
(lJ'l O O, 8
e
A
.._
_._
R
lo—
| I

200 1000 1500 2000 2500
m,, [GeV] LPSC, Grenoble



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-059/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-059/

Di-jet final state

EXPERIMENT

- Qarias

=N Highest di-jet
Se=w=ud INnvariant mass

d m.=6.46 TeV

10/03/2017 P.A. Delsart, LPSC, Grenoble 18



"Di-jet final state

Intrinsic experimental issue : high background & trigger limitation

m Search at high di-jet mass ATLAS-CONF-2016-069

> excited quarks, W', Z', W*
» Quantum black hole, CI

Resonance search in the di-jet
invariant mass Angular distribution of the di-jet
system
Fully data-driven background OR
modelling by fitting Compare MC (+NLO correction)
f(z) = p1(1 = 2)P27P3, shape predictions to
+ data
Statistical bump hunt

iiiﬁiiiiii P.A. DelsartI LPSCI Grenoble ii


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-069/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-069/

Intrinsic experimental issue : high background & trigger limitation

m Search at high di-jet mass
> excited quarks, W', Z', W*
> Quantum black hole ClI

10°

Significance

e L e 2

q*, ox3

p-value = 0.67

Fit Range: 1.1 - 7.1 TeV
ly*| <0.6

ATLAS Prellmlnary

\s=13 TeV, 15.7 fb™
e Data

Background fit

— BumpHunter interval

-o-- q°, m, .=4.0TeV
-g-- q, m ,=5.0TeV

III|III III|IIII||III| III||||I| I||II||I| IIIHITI] |I||||T|] I|I||||I| ||‘||||| IR

IIIIIII I|I|I|1_IIIIIII IIIIIIII| IIIIIIII| IIHII_LIJ IIIIIIJ.IJ |IIIIIIII III|IIII| [

OR

ATLAS-CONF-2016-069

Y = 2lvt
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N dN/dx

+~0.05

0.06..,

0.045 Lo

0.06

0.04
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0.04

0.02}

0.02F

m; > 5.4 TeV

1 —cos6*
1 — cos 6*
ATLAS Preliminary
® Data —SM

------ Gl =1, A=17 TeV
— - Gl =+1, A=12TeV
[ ] Theoretical uncert.

- Total uncertainty

|3 40<m<46TeV -

2 34<m <40TeV 3

0.02F
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No excess found
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-069/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-069/

"Di-jet final state

Intrinsic experimental issue : high background & trigger limitation

m Search at high di-jet mass
> excited quarks, W’, Z', W*
» Quantum black hole, Cli

ATLAS-CONF-2016-069

Model 95% CL exclusion limit
Observed  Expected
Quantum black holes, ADD /8_7 TeV\ 8 7 Tev
(BLackMax generator)
Excited quark 5.6 TeV 5.5 TeV
w’ 2.9 TeV 3.3 TeV
W+ 3.3 TeV 3.3 TeV
Contact interactions (. =+1) |]12.6 TeV 13.7 TeV
Contact interactions (., =-1) |\19.9TeV)] 23.7TeV

J\_

Limits from
resonance search

Limits from
angular search

O L 2L


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-069/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-069/

Intrinsic experimental issue : high background & trigger limitation

m Search at low di-jet mass with ISR jet ory

Events

1

1

1

—

Significance

(&2

0

04

03

02

o

q

X
. . ;
» fermiophobic Z' models
g q
y
ISR y ATLAS-CONF-2016-070 ISR jet
— - ' e =
E e e ehh ATLAS Prehm:nary ! HE X+j (P >430 GeV) | ATLAS I5reliminary E
| Iy, 1<08 \1s=13 TeV, 15.5 fb° B e L o, | 1 i
- iy : 0 1y, < 0.6 \‘s=1[1)3 TeV, 155 fb
Background fit : 10° - . BZligroun i E
= e ST _ EG’""G""G 6. — BumpHunter interval E
E " 10° = o =
3 " E : B o=
E ~-0--Z'(g, =0.30), m,, = 350 GeV, & x 50 \\\; . Z'(g. = 0.30), m_ =350 GeV, © x 50 il
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No excess, limits set on o Xx BR x A
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"Di-jet final state summary

m ATLAS studies summarized on the leptophobic Z' model

> Also showing the Trigger Level Analysis (TLA) result

O ]

© 0_35;ATLAS Preliminary Low-mass dijet (TLA)

ATLAS-CONF-2016-030

) -1 T e
\E =13 TeV, 3.4-15.7 fb High-mass dijet A
03 o ATLAS-CONF-2016-069 /&
) e Dijet+ISR (y) e
....... o ATLAS-CONF-2016-070 / I
* 8 e _____ Dijet+ISR (jet) foa
025 R ATLAS-CONF-2016-070 ;,}ff}l}ffi

0.15

0.1

- - . Expected limit
— Observed limit

300 400 1000 2000 3000

iﬁiﬂiiiﬁii m,,, [GeV] ii
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e
Di-Boson final state

EXPERIMENT

Run: 299584

Event: 563621388
2016-05-20 08:26:49 CEST
M(JJ)=2.40 TeV

10/03/2017 P.A. Delsart, LPSC, Grenoble 24




WW, WZ or ZZ final states are searched

m Benchmark models used

» Spin O : Heavy Higgs with narrow width
» Spin 1 : Heavy weakly coupled Vector Triple (HVT)
» Spin 2 : Randall-Sundrum Graviton (RSG)

m Hadronic decays can be boosted
» due to high mass resonances

> use of substructure techniques to reject QCD
background



ATLAS-CONF-2016-055

m Testing 2 models

» RSG (WW and Z2)
>» HVT W’ - WZ and Z° -~ WW

|dentify large jets containing W/Z

(using mass, "D.",
hadronic decay (WI/Z-tagging)

num tracks )

>

Resonance search in the large jet
invariant mass

Fully data-driven background
modelling
+

Statistical bump hunt

O L e 25
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m Testing 2 models

» RSG (WW and Z2)

10*

E y T T I T .' _‘ T T T T T T T I ?
> = ATLAS Preliminary —e— Data 2015+2016 =
T -1 —
= OB 13 TeV, 15.51b ——— Fit bkg estimation ]
o = WW selection -==== HVT Model Am=1.5TeV 3
= = 3
e R e s HVT Model Am=2.4TeV
c  10° Ei =
o = it exp. stats error =
> [~ o
LLI | i
10 =
1 -—
me T &
107" === -

= B

o -

1

» HVT W’ - WZ and Z° -~ WW

Events /0.1 TeV

10*

10°

102

10

ATLAS-CONF-2016-055

IIII|'|'| IIIIII|T| IIIIIIII| IIIIIIII|
T4

E "ATLAS Preliminary e Data 2015+2016
- Vs=13TeV, 15.5fp" —— Fit bkg estimation
= 77 selection ---- G"'m=1.5TeV
I G*m=2.4TeV * 10
Fit exp. stats error

IJ_LLI_LLI,I IIIIIIII| IIIIIIII| I]IIIIII| IIIIIIIJJ

i

No excess found
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ATLAS-CONF-2016-055
ATLAS-CON F-2016-06;F

Limit on W’ cross-section x BR(WZ) from

Various decay mOdeS m— 10 — t‘ | 1 I I I I I I I I I I I I | | I IAITILIAIS:CIO|I>IIF-IZIO]I-6I-IO§21 I 1 I I I :t
@) — - —
L F': ATLAS Preliminary 95% C.L. exclusion limits 3
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= N — lvqq _
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Fomp ex final states

Searches involving multiple tops, Higgs, vector bosons
are conducted in ATLAS

Example : Vector Like Quark (VLQ) searches
m Predicted in Little Higgs or composite Higgs models

m top-partners searched in
> T - Ht
> T - Zt
>T - WD

R

iiiﬂiiiﬂii P.A. DelsartI LPSCI Grenoble ii
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"Complex final states : VLQ

ttbar+b-jets search sensitive to ATLAS-CONF-2016-055
TT production

Ccomplex analvsis | example final decay :
P 4 " TTT _ HtHt - bblvb bbjjb

20 signal regions depending on
e« Qorl lepton
e NuM jets & b-tagged jets
« kinematic variables based on
mass
15 validation regions

Main observable :
m_.= Sum(jets, lepton, Etmiss)

b,T,1

Combined fit of signal+bkg on

Signal & validation regions Note : analysis also sensitive to

o tttt final states (ex : KK excitations in extra
dim)
« Heavy Higgs +b/t (2HDM models)

iiiﬁiiiiii P.A. DelsartI LPSCI Grenoble iﬂ
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ttbar+b-jets search sensitive to

TT production

No excess found

Limits set in the VLQ BR plan :

ATLAS Preliminary
Vs=13TeV, 13.2 fb™
Ht+X Combination

Observed limit

0 0.1020304050.60.70.80.9
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T-Zt- vv+qgb
T-Wb- vi+b

Also 2 others VLQ analysis

BR(T — H1)

BR(T — H1)
e O e o
> N o ©

© o oo
N W B~ O

I|IIII|IIII|IIII|IIII|IIII|IIII]IIII|IIIIIIII

©
—

o TTT

ATLAS
Preliminary

Vs =13 TeV, 14.7 fo'

TT — Wb+X 1-lepton
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!OI‘IClUSIOﬂS

m LHC delivered excellent data in 2016

m ATLAS performed a broad variety of EXOTIC (nhon-
SUSY BSM) search

m No hint of new physics found...

m 2016 data not yet fully analyzed
m Several new/updated results imminent

More data and analysis to come...
the Quest for exotic physics is continuing !

mﬁﬁﬂii P.A. Delsarti LPSCi Grenoble ii
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