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Why going beyond the Standard Model?

» SM provides an excellent description of the experimental data so far

TT IIII|IIII|II
Efﬂers*ﬁ

= QCD and hadronic structure M, 0
s precision EW physics o !
= top quark "F" i
= flavour physics Opud
R .
» yet... it does not provide an answer to:  aomsa9x e 8
= hierarchy / fine tuning problem \ | :E«;EE))

.o . lept
sin“@ (QFB)

boooso00o0NMOOPNMNOOL S0 000
: ~

s matter-antimatter asymmetry e "
= dark matter & dark energy V AA
= neutrino masses A, 0
= unification of EW interactions & QCD 4% 4G E
= gravitation . )' o3 o
= more than one fermion generation o (h;“) nj
@ An extension of the Standard Mode 1 N




=,

SUSY2014 V.A. Mitsou

(some) ideas beyond Standard Model

Big Questions

Big
Ideas

Multiverse
SUSY

Compositeness,
Extra dimensions

Extended
Higgs Sector

Top
Partner

W'z

Minimal
Dark Matter

Hidden
Sector

Snowmass 2013 Summary Paper
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Signatures probing model predictions

» Resonances

= dijets .
_ e Signature-based sear
= dileptons .
. o, cover multitude of
o |[W > fv Christopher Marino’s talk : \
: theoretical scenarios
= dibosons .
: * E is gi
° | top/bottom Jiahang Zhong’s talk mphasis given oniiiiSe

recent results here

o

 Non-resonant final states
s dileptons

[m]

leptons+jets
s generic searches
s | mono-X + E;Miss David Salek’s talk

o

» Long-lived particles
= high ionisation
= unusual energy depositions in calorimeters

o



A,

SUSY2014 V.A. Mitsou

ATLAS at the LHC

» Spectacular LHC performance

* Run 1: 2010 -2012
= ~5 fb1 pp collisions at Vs =7 TeV
o ~20 fb1 pp collisions at Vs = 8 TeV

» Physics run will resume in 2015
with 13-14 TeV collisions

CTT T T T T T T T T

- ATLAS
— Preliminary 2012, s =8 TeV

C |:| LHC Delivered Delivered: 22.8 fo''
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Beyond SM searches strategy

(1) Pursue signature-driven analyses:
= resonances: dileptons, jets, photons, ...
= tails in kinematic distributions
o special particles: slow-moving, long-lived, ...

u]

(2) Search for excess of events over the expected SM background

(3) If no significant excess is observed
= set cross-section upper limits
= interpret in specific models to obtain limits on masses, couplings, ...

@ Background estimate: data-driven techniques for main; MC for smaller
@ Blind analysis: first define and validate analysis, then open signal box
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&@@H@n[mg for resonances

Dijets [arXiv:1407.1376]
* Dileptons [arXiv:1405.4123]
* X - HH > bbbb [ATLAS-CONF-2014-005]
* ZV - ££qq [ATLAS-CONF-2014-039]
* WZ - v’ [arXiv:1406.4456]
* leptonic W/Z +vy
[to be published soon in PLB]
* Top/bottom resonances

new physics
1y

Events, o, ...

mass
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Resonance in dijet distribution =~ W&

ATLAS = J%°*°*°° s e e o o o o
3 3

o Normal stream only

Luminosity [f6"]
>
IIHII TT

e Delayed stream added

» Large statistics, yet high background level (QCD)
* New: data sample enriched by data recorded yet *
reconstructed later (‘delayed stream’) : ’

-
Hll TTT

_.
=)
|

102 =
o increased statistics at 0.75 < m;; < 1.0 TeV
10°E ‘ —
* Event selection [ : s St
. . ) ) ] 20.3 fb! 8 TeV 10 =00 200600800 000 1200 1400
= combination of single-jet triggers @ Feconsirucied m; [GeV]

o
©
T

ATLAS
1s=8 TeV, j L dt=20.3 ft'

= only good-quality jets
= at least 2 jets with p; > 50 GeV & |y|< 2.8
= %|y;7y,| <0.6 & m;>250 GeV

» Looking for bump above phenomenological
fit of the data
f)=pA=x)"x"" x=my /s .
= dijet mass resolution 8% (4%)
at 200 GeV (> 2 TeV)
= No resonance-like features observed up to dijet

masses of 4.5 TeV 03 04 05 1 3
arXiv:1407.1376 Reconstructed m, [TeV]

o
©

o
~

o (=]
> o

—e— Data
— Fit
--o-- g, m=0.6 TeV
o g, m=2.0TeV
g, m=35TeV

Prescale-weighted events | )

—_ —_ Yy —_ iy —_ —_
o
)

o
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Dijets: interpretation

20.3 fb! @ 8 TeV
[ ]

— e S B e T B AN N B o B T e 3
_8- F . T B 3 10 ; T T T T T T T
; 103 § _— 3 & E = w E t B 't W'
N a\ —e— Observed 95% CL upper I'|rrT|t ; i o Observed 95% GL upper limit | gg 1o breilt- : igher )
© 102 = \\ - Expected 95% CL upper limit 3 ° 10 E_ .. Expected 95% CL upper limit _g resonance decayl ng to d IjetS
F \ ™ 68% and 95% bands 3 N 68% and 95% bands 1 3
10; \ ; - \ — B = 10 T T T L T §
g \\ E 10 \\ E = i 15=8 TeV ]
i \ i ; \ ] 102 [Lat=2031" 3
1t \ [Ldt=2031" : N\ P g E
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102k N 107g E e ——0.03 E
F 3 i ] E 0.01 ]
F . r . 10 ——0.005 E
100 T N e 1025—A7|-LAS | \\r —5 F E
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102 ;
107 E
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<% N — Leptoph'o.blc w (.S'nq’x:O) ] 2 F E=—= QBH, BlackMax gen. ] 1 2 3 4
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E = E J © \ e Mgy =17€
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A : \ i
£\ ] AL i 4 H
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: ] 10%E AN E
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E "IN ; 107
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Dilepton resonance

. I T
b Selectlon L . Z —ee ) .T?p quark
10 _[ Ldt=203fb" 83:1;; Si r\1N+Jets
= 2 electrons with E; > 40, 30 GeV 10° 1o =8 TV 07 s (3760
OR 2 muons with p; > 25 GeV N
» Background 10 :
1
= Drell-Yan, diboson, photon-induced, top and 0"
jets (fake rate from data) g T . "#"%4'”'{il | :
= total MC background scaled to data at Z-peak  § %% 0703 005 i R
. . Q Mee [TEV]
» Data consistent with SM processes
o) T AN LI NN R
* Interpretation on various models S L ATLAS NN — Qbserved it Z,
’ — ’ . ’ ’ © \1s=8TevV A ‘\‘\\ — Observed limit Z’:, ]
5 SSM Z'; minimal Z', Eg-motivated 2’ and Z', 07 — onsened Imi 2" _
= chiral excited Z (Z*) - NN ez .
- . v 2y -
= Randall-Sundrum graviton G* I N \\z ]
= Quantum Black Holes in ADD 0oL R .
extra dimension model - \A
= Minimal Walking Technicolor e Lazoon N -
ouLdt 20|5fb | | B |
-1 -1 10%-05 T s 2 25 3 35
arXiv:1405.4123 203 (e) 205 (W @8 Tev | [TeV]
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Diboson resonance: X = HH = bbbb

: = 300 N
« Event selection $ | amasprapminay Bsoos
= four b-tagged jets, each with p; > 40 GeV gp 250 'eTfTeVjLd-1esh 1 b
- . : E : Gidathand @
= 2 nearby (AR<1.5) tagged bb pairs with 200F PR Side’band 5
. . it ben PR . - . 7200
p;(dijet) > 200 GeV & my;,, near Higgs mass g HHE. .
> “t veto” e s
= elliptical signal region (HH) 100} LA 4100
- Multijets background i~ Swreon o 50 | 50
estimated by side band : . + e ez o
. ATLAST T;elir:inary f_'j 0 0 150 200 250 300
» Data compatible s m2d [GeV]
with ‘
SMhypothesis 1= -
° — Sy

4

T I|HI|||
| IIHIIIl

» Limits set on bulk RS graviton G*
(first KK excitation)

_
o

| lIIIIIIl

o(pp — G*) x BR(G* — HH — bbbb) [fb]

- BF(G * 9 H H) =7% ATLAS Preliminary \s=8 TeV:I Ldt=19.5f0"
[ 19.5 fb! @ 8 TeV ] 600 800 1000 1200 7400 _
ATLAS-CONF-2014-005 Me- [GeV]




H

SUSY2014 V.A. Mitsou

Diboson resonance: ZV - £€qq

» Allows full reconstruction of invariant mass X > ZV % 1_}‘:'33%23;'” éizl/szvg1w¥vp E
- Consider both resolved (jj) and “merged” (J) LIRS e
—if highly boosted— dijet system ol _
= jet substructure information optimised for 10, E

longitudinally polarised high-p; boson

» Search for bump in m(£%jj) or m(£#£J) distributions

ATLAS-CONF-2014-039 [ 20.3fb! @ 8 TeV ]
1500 2000 2500

m,, [GeV]
Extended Gauge Model
W - ZW

Data /BG
O a N W

extended bulk RS

spin-2 KK grawton G* 9 7

oy e R LB L L LB BB — —_— T
= 102 | ATLAS  Preliminary Bulk RS graviton k/@PI =1 _.é ) - ATLAS Preliminary EGM W, ¢ = 1 .
] E 1s=8TeV -eemee- Bulk RS graviton k/Mp|=0.5§: = 10° \s-8Tev o E|
N E JLdt=2031" — — Expected 95% CL 7 = E [Ldt=203 1" — — Expected 95% CL 3
T 10 Observed 95% CL _ T - Observed 95% CL N
o I + 16 uncertainty 3 - 10 [ = 10 uncertainty 3
E’ . [ 1] +2 o uncertainty 3 % [ ] £2 o uncertainty 3
X 1 EN E! a 1 E|
i E 3 X b E
0] B ] < - .
po 107 E = 0tk E
a E = T E 3
o - b o C
° 10 ® 102
T N N B SPRS NN SN R S Y P N N B N B I B
400 600 800 1000 1200 1400 1600 1800 2000 10400 600 800 1000 1200 1400 1600 1800 2000

mg. [GeV] my, [GeV]
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Diboson resonance: WZ = fvt’'¢’

» Fully leptonic channel =» ’

W L L B I B B B L

E % ATLAS —+- Data — W’(600 GeV) ;
I § 10E o 1=20.3 b — W(1000 GeV) T
gOOd SenSItIVIty due to E § ‘S_STeV!J-Ld mer E‘C,)Vtierbkg —W';1400GeV; ;
smaller background a1 R
compared to other channels * ) oF E
* Event selection e E
= exactly 3 charged leptons with p; > 25 GeV 0'E ]
o ETmiss S 25 GeV 5.? zg— | | L ! |
203fb1@8TeV | § °3
= |my,, —m,| <20 GeV 8 et
o Ay(W Z) <1 5 200 400 600 800 1000 1200 1400 1600 1800

my,, [GeV]

o Ad(£,E;™'%) < 1.5 (> 1.5) for high (low) W’ mass T
- No excess of events over SM expectation seen g g e o
* Interpretation z “E S
= Extended Gauge Model (EGM) with W boson % [ T e 4
= phenomenological Lagrangian for Heavy Vector ° ; o, T :
Triplet (HVT) =* limits on couplings © - s E
arXiv:-1406.4456 105007400 600 800 ”'1”600 1200 1400 1600 1800 2000

m[GeV]
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Diboson resonance: leptonic Vy

« Wy = 8wy, Zy > 88y

Results to be published soon in PLB

L B e e e LA s M s s S R s B Sy B s S Sy B S s e

% 10° —@— Data 2012
O ATLAS Preliminary ~ [_] W(ev)+y
 Event Selechon 8 10 ILdt=20.3 b Vs =8 TeV =€\523;’:§
. . @ 10° [ v+iets
u] = Il Other Backgrounds
1 (or 2) isolated e/p with p; > 25 GeV S N oo oo
| Background Fit

= 1 isolated photon E; > 40 GeV, AR(£y) > 0.7
s Wy: E;™S > 35 GeV, p;(£v) > 40 GeV
o Zy: 65 <m(£¥f) < 115 GeV

» Background
o Zy, Wy, Z+jets, W+jets, y+jets

200 400 600 800 1000 1200 1400 1600
my'" [GeV]

Significance

[203fb1@8TeV}

Low Scale Technicolor
spin-1 a; > Wy

Composite Scalar Model Low Scale Technicolor

spin-0 ¢ - Zy spin-1 w; - Zy

o) = E §
E B ATLAS Preliminary E 10 ATLAS Preliminary = 10 ATLAS Preliminary
% 1 ;_ f Ldt=203 fb_", \s=8 TeV_; % - J Ldt=203 fb:‘, 1528 TeV § I Ldt=2031b" ys=8 TeV
7 : pp — Iy 10T 7 pp —I'ly T pp — Ivy
= - 7 1=
= - 1P 2 1E X 1k
@ 4 oc E o =
< 10°¢ = as] C m c
& g 3 x - X L
B 10 10 ° T
102 e oot L et - F —— Observed 95% CL upper limit 10" E—— Observed 95% CL upper limit
E ] Expected t 16 E [ o====== Expected 95% CL upper limit Eo-meenee Expected 95% CL upper limit
I [0 Expected 26 B [ 1 Expected +1c - [ Expected £1c
[ = 0 —Z(I') v, parameter set (a) ] 10-2 | [ Expected £2 6 - [ Expected t2 ¢
LT ¢—>Z(I I)y parameterset (b) E o, — Z(') y r a; - W(v)y
10 I R BRI N B SR R ) N R B R B B |
200 400 600 800 1000200 1400 1600 200 400 600 800 1000 1200 1400 1600 10°""400 600 800 1000 1200 1400 1600
m, [GeV] Mg, [GeV] Ma, [GeV]
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Top/bottom resonances

Heavy bosons searches
=t resonances
= W’ - tb resonance

Vector-Like Quarks (VLQs) searches

o Zt+X
o Ht+X

s same-sign dilepton

W

o See Jiahang Zh

Friday’s parallel
Alternative Thec

BR(B — Hb)

~ mg = 350 GeV
L] S XS
\\ Iba
*NE
0s | N
o
=
s 3 =
<
L T
02| »
=
D
b
o . .
0.2 0.4 06 0.8

leptonic fop - x .
candidate .-\,

“hadronic top
“ candidate

ATLAS Preliminary
Status: ICHEP 2014

\/E:aTev._[Lm:m.zaeo.zm'

== =95%CLexp. excl. === 95% CL obs. excl

Same-Sign Il [ATLAS-CONF-2013-051)

|:] ZbiteX [ATLAS-CONF-2014-036)

¥ SU(2) (B,Y) doub. @ SU(2) singlet

~ mg = 650 GeV

0.8 °’6,~
%%
£

0.6

04

02

08
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02
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%
%%
»
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°’6/0
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E@[ﬁ@[b)n[mg BSM plhysics in talls

Non-resonant dileptons [arXiv:1407.2410]
* Leptons & jets [arXiv:1405.4254]
* Generic search for New Physics [ATLAS-CONF-2014-006]
*  Mono-X plus E;™ signatures
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A,
/

Non-resonant dileptons

@10’ T T T T T T T E
S . ATLAS  Data 2012 3
o 10 » Ozn* =
1oF ee: J Ldt=20.3fo" [JPhoton-Induced B
W Top quarks
10° \s=8TeV [JMulti-Jet & WaJets
[Opiboson
10° —Ap =14TeV
- A =14 TeV

Data / Bkg
oo =

[ Yo JIN VN

[ 20.3 fb! @ 8 TeV ]

Event selection and background similar to resonant

dilepton [arXiv:1405.4123]

m(£¥€) search bins optimised differently for contact
interactions, Cl, and for large extra dimension models

Forward-backward asymmetry used as discriminant for

Cl search

No significant deviations from the SM expectation is observed

(1) Contact Interactions due to quark and lepton compositeness

(2) Large flat spatial extra dimensions (ADD)
= continuous dilepton production via virtual KK gravitons

—M, = 4.0 TeV (GRW)

11 AT IIHUHl IIHIIIA IIIIIIII| JIIIIIII| IJIlIIIIl

A— 15
st =

02 0304

B 2 3 4
M [TeV]

Events

Data / Bkg

180

e L I L
- e Data 2012 400 GeV < m,, < 4500 GeV J
160 - ! =
140 Ozvy ATLAS ]
[ [JPhoton-Induced uu:JLdt=20.5 " 3
t_ [l Top quarks =
1201 .
F [piboson \s=8TeV 3
100 — A =14 Tev =
80— -~ Alg=14TeV -
g0t
40
20
148 3
1.2F E
15 + jr + !' | + + bt t -
ostt 11 f | { tt =
0.6'.'_ N § i i i i ; . i -
-1 -08 -06 -04 -02 O 02 04 06 038 1
cos 0~

arXiv:1407.2410

Contact Interactions qg > £*¢-

>
)
E

Mg

T T
95% C.L. lower limits

ATLAS
ee/up: f L dt=20.5fo"
\s=8TeV

‘lI|I|IIII|IHI|IIII|IIII

I
1:

Illlllllllll‘l

T T T

—— Observed
Expected
[ Expected + 16
[ ] Expected £2 ¢
—1fb", \s=7TeV
— 517, (s=7TeV

Prior: 1/A2

IIIIIlllIIllIIIIlIHIIlIIIllII

LL Const LL Dest

LR Const

RR Const RR Dest

Cl Model

LR Dest

—

I\Illlllll\lll

N w1 N
(

T T T
95% C.L. lower limits

ATLAS
ee/pp: f L dt=20.5 fb!
\s=8TeV

- 8
Prior: 1/Mg

T T T T
—— Observed
----- Expected

[ Expected £+ 16
[ | Expected £2 ¢

— 5fb", \s=7TeV

GRW

Hewett HLZn=2 HLZn=3 HLZn=4 HLZn=5 HLZn=6 HLZn=7

ADD Model
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Black holes: leptons + jets

Microscopic BH evaporation or BH-remnant decay leads to high mass, high object multiplicity

Events / 100 GeV

(large BR to leptons)
Event selection

= at least 3 high-p; objects (jets + leptons) of p; > 100 GeV
= scalar p; sum of selected objects, Yp; > 2 TeV

[ 20.3 fb! @ 8 TeV ]

For search in same-sign dimuons:
PRD88 (2013) 072001

Main background: W/Z+jets, tt, multijets (e channel) 4= estimated from data for each component
Slice signal region in order to be sensitive to wide range of signal phenomenologies

No significant excess of events seen

= model independent limits on signal cross section

= |imits on 11 Black Hole / String Ball models

e e L
E ATLAS ILdt:ZO.afb", \s = 8TeV 3
C electron channel ]
103 —e— Data —
= %4445 Total Background E
@ W+iets (Fitted SHERPA) 3
- [ Z/y*+jets (Fitted SHERPA) -
102 3 ti (Fitted POWHEG) |
E —/ Multl |e| (Fmed Matrix Method) 3
E LHSs oo Rot. BH, M, =5 TeV, M =2 TeV/
C Rot. BH M,=5TeV, M -35TeV_]
10 3
E ,I;-m‘","‘.:"‘-\.nﬂz _ﬂE
1 =
10—1;...#&"?..1::' 1
o {2t 7
PR 227 2 7% 57
T 08F wa
o 06 N ; & % Z
1000 1500 2000 2500 3000 3500 4000

Y p [GeV]

[fb]

fid

pp—IX

— T — T
ATLAS 95% CL Upper Limit
Ldt=20.3 fb", \s=8TeV — Observed (n=6) _|
--- Expected (n=6)

[ Exp + 16 (n=6)

Six extra
dimensions

0 L L L L | L L L
2000 2500 3000
Ip, threshold [GeV]

arXiv:1405.4254

Rotatlng Black Holes CHARYBDIS

;‘ C T | T T T T ‘ T T T T [ T T T T ]
o 6.4 —— Observed (n=2)—
=, 6 C ATLAS ; -+ Expected (n=2)
SE 6.2 Ldt£203fb, \s=8TeV —_ Observed (n=4)

Expected -
- Exp+ic ]

M, [TeV]
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General search for new phenomena

@Data2012 [ Triboson W Diboson | |4 top W single wop+z ERY Wsingletop |7
PrOV|deS gene”c |nvest|gatlon for NeW PhyS|CS =Z+lighljels W wsightjers  [lz+oiers Wb jes =mulljjet W Higes (125 Gev) [l Wy WYy
Z+y Z+yy Yy+Hets Yets fake leptons
= not motivated/optimised by specific model
Study topologies with isolated electrons, muons, 8 of  amas pamnay  [Lo-2ami-orey
photons, jets, b-jets, E;MisS
697 search classes with SM expectation > 0.1 events
MC-based background estimation, except for lepton
fakes
Three kinematic BSM-sensitive variables: m g, visible
invariant mass & E,™Miss
_I/I\Tll_l-;slPlrellin';in;lr)l/ T ' ||I/all‘ialblle:‘m;,,l "] L%"’: ATLAS Preliminary Ldt=2031" 1s=8TeV
10° =5 J.L dt=203fb", \s =8 TeV © Data 2012 =
L e rmtoagemens ey I8 [ 90 3
rqs ' e o — @ 8 TeV
10g =
i 1'=>» No significant deviation from SM
L D <35 % expectation is found in data overall

-Iog10 (p-value)

ATLAS-CONF-2014-006
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Mono-X signatures

» Main motivation: dark matter (WIMP) production at
LHC

o search also sensitive to large extra dimension models q X
» Such events are tagged via the presence of an vz W
energetic jet or a photon or a W/Z coming from \
initial state radiation (ISR)
ISR particle necessary to
s provide highly energetic object
= palance two-WIMPs' momentum
— high missing transverse energy E M

* = Mono-jet, mono-photon,
mono-W/Z distinctive signatures

o See David Salek

Thursday’s parallel se
Particle Cosmolog
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EVEen Moere @Xote o
long-livee particles

* Highly-ionising particles
* magnetic monopoles [PRL109 (2012) 261803]
* multi-charged particles [PLB 722 (2013) 305] -

* Neutral long-lived particles (LLPs) in hadronic
calorimeter [ATLAS-CONF-2014-041]

/
~0

Y TR

\g
.



R,

SUSY2014 V.A. Mitsou

Highly-ionising particles

Magnetic monopoles Multi-charged particles

- Exploit distinct signals in Transition Radiation » Predicted in almost-commutative models
Tracker (high-threshold hit) and EM and the walking technicolour model
calorimeter (large localized energy deposit) .

Search based on specific energy loss,

» Upper cross-section limits set for Dirac dE/dx, measurements in the TRT and the
monopoles of mass of 200 — 1200 GeV Muon Spectrometer

e . RS  Limits set assuming a simplified Drell-Yan
roduction model
o 20fb‘1@7TeV] P
. i~ L L L
8 | -8_ 103 E ATLAS Theory Observed 3
ﬁ | 'E' ;J Lead! \s=7 TeV Prediction 95 % CL limit 3
N} 0.6 — > [ = = —DVY|q|=6e ¢ |q|=6e 1
N - 10 - DYialse vlalsSe 3
o I L 10k o —DYjgi=de -alqlzde |
o 0.4-\s=7 TeV i E —DY|ql=3e = |ql=3e g
N - - C JF w
ey - det:g.o fb! . 1 " —DY [q]=2¢ - A
g 0.2 + Data2011 — = ‘ 1 &
o o Monopole MC 7 10_1I§_ E| 8
o ' B D | EoN L N |
| PRI R R R SR IR 1 2 \*\ _
OO 0.01 0.02 0.03 0.04 10 % s % g
OR 10-3_...‘I....I....I....I....\A.._ o
0O 100 200 300 400 500 600 @ Z#
High-threshold TRT hit fraction, f,, m [GeV]

versus EM cluster dispersion, oy [ 44fbl @7 TeV ]
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Neutral LLP: motivation & signature @

 Hidden Sector (HS) weakly coupled to SM via heavy communicator scalar @,

» Benchmark: Hidden Valley model with the
Higgs or a Higgs-like scalar decaying to a pair
of neutral pseudoscalars (rt,) which in turn
decay to pairs of SM fermions: bb, c¢, t*t

s Hidden Valley can alter the branching
fractions for Higgs decay

/LHC |

« Signature: If it  is long-lived, it will give rise
final states with m, decaying in the
hadronic calorimeter (HCal) or the outer
edge of the electromagnetic (EM) calorimeter b

L

M. Strassler, arXiv:hep-ph/0607160

b
"N
& Mixing Y (F

ATLAS-CONF-2014-041
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/

Event selection & results

« Each heavy fermion pair from i, decay

reconstructed as single jet with
@ narrow radius

@ no tracks from charged particle pointing to the jet
(3 little or no energy deposited on the EM calorimeter

» Dedicated CalRatio trigger developed to select

[ 20.3 fb'! @ 8 TeV ]

events with these features [JINST 8 (2013) PO7015]

» Event selection
s E;Mss < 50 GeV, against cosmic rays &
beam-halo events

= Require two jets passing:
log,o(E\/Ecp) > 1.2, In| <2.5
no good tracks within AR = 0.2 of jet
-1< |t] <5ns,
against out-of-time events

= One jet must have fired the trigger &
E; > 60 GeV; the other E; > 40 GeV

ATLAS-CONF-2014-041

@ 016 T L BN BN R
3 - ATLAS Preliminary ]
“g 0141 —— Multijets: Full 2012 Data 1
S 012 e Signal: decay in HCal
§ E Signal: decay in ID
L 01_— i
B i \s=8TeV .
0.08]- -
0.06 3 -
0.04F —
0.02- 'EE: -
03 B I T —
7 log, (E, /Egyy)
Samples Expected yields
MC sample me, my, [GeV] -5
100, 10 297 £ 19
100, 25 379 + 33
126, 10 357 £ 15
126, 25 793 & 37 statistics
126, 40 400 + 34 only
140, 10 343 + 13
140, 20 724 £+ 29
140, 40 645 + 30
SM Multijets 23.2+ 8.0 statistics
Cosmic rays 03+0.2 — P
Total Expected Background 23.5+8.0 systematics
Data 24 .
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LLP: interpretation

No significant excess was observed

=> limits set in Hidden Valley scenario

m,, = 126 GeV

b 5
©
c B \ 4
S C | J Ldt=20.3fb
E L Y \s=8TeV
51
S
g 10 = =
: m®126GeV-mm10GeV :
mrp125 GeV - m. 25 GeV _|
20.3 fb‘1 ---------- m 126 GeV - m 40 GeV
1111 l| 1 1 1 11 111 | Il 1 1 Lol i 1 1
@ 8 TeV 10 ! m_proper deggy length [m] |
MC sample excluded range excluded range
[GeV ] [m] [m]
126, 10 0.10 - 4.38 0.13-2.30
126, 25 0.27 - 10.01 0.37-5.12
126, 40 0.54-12.11 0.86 -5.62

ATLAS-CONF-2014-041
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95% CL Upper Limit on ox BR [pb]

95% CL Upper Limit on ox BR [pb]

100 GeV
2
10 Er o] \\l LI B B N B T T T T T 11T B
B \ \ ox BR (100%) = 29.7 pb i
B ' Ldt=2031 ' / 7
10 \s=8TeVv |
N T S BR (to%) — 297pb |
1= E
N T m 100GeV-m 10GeV 4
" ATLAS Preliminary M, 100GV 25Gey T
10 v|\|\|-1 | Lol . Lol
10 1 10
nv proper decay length [m]
10 ——— 3
—_— m¢140 GeV-m 10 GeV A
v 7
. === m¢140GeV-m 20 GeV L, 4
% w A
PR m¢140 GeV-m 40 GeV , |
- v A
6x BR (100%) = 15.4 pb /
10 . S
- I Ldt=2031b e =
C \s=8Tev P 7
LN N s e ;y->; 'B'é'@b'/")' “154pb |
i “°77 ATLAS Preliminary |
C \ o Ll .

1 10
n proper decay length [m] |




SUSY2014 V.A. Mitsou
All Its i tshell
ATLAS Exotics Searches* - 95% CL Exclusion ATLAS Preliminary
Status: ICHEP 2014 fL dt=(1.0-20.3)fbt +s5=7,8TeV
Model Ly Jets ET™ [Laim”] Mass limit Reference
L T T | T T LR | T T T
ADD Gkk +g/q - 1-2j Yes 4.7 4.37 TeV n=2 1210.4491
ADD non-resonant (£ 2e,pu - - 203 n=3HLZ ATLAS-CONF-2014-030
ADD QBH — (g leu 1j - 20.3 n==6 1311.2006
2  ADDQBH - 2j - 20.3 n=6 to be submitted to PRD
S ADD BH high N 2 u (SS) - - 20.3 n=6, Mp = 1.5 TeV, non-rot BH 1308.4075
S$  ADDBHhigh 3 pr >lepu >2j - 20.3 n=6, Mp = 1.5 TeV, non-rot BH 1405.4254
= RS1 Gy — €€ 2epu - - 20.3 kfMp =0.1 1405.4123
2 RS1 Gk — WW — tviy 2e - Yes 47 | Guk mass 1.23 TeV K/Mip = 0.1 1208.2880
13 Bulk RS Gy — ZZ — {{qq 2epu 2j/1J - 20.3 k/Mp =1.0 ATLAS-CONF-2014-039
W Buk RS Gkx — HH — bbbb - 4b - 19.5 | Gkk mass 590-710 Gev Il kfMp =1.0 ATLAS-CONF-2014-005
Bulk RS gkk — tt Teu =1b,>1J/2) Yes 14.3 BR = 0.925 ATLAS-CONF-2013-052
S'/7, ED 2e,u - - 5.0 Mgk = R! 4.71 TeV 1209.2535
UED 2y - Yes 4.8 Compact. scale R~ 1.41 TeV ATLAS-CONF-2012-072
w SSMZ it 2epu - - 203 1405.4123
§ SssMZ o 27 - - 19.5 ATLAS-CONF-2013-066
3 SSM W’ — (v len - Yes 20.3 ATLAS-CONF-2014-017
.qn) EGM W' —» WZ — tv ('’ 3eu - Yes 203 1406.4456
® EGM W' - WZ - qqlt 2epu 2j/1J - 20.3 ATLAS-CONF-2014-039
‘(g LRSM W}, — tb 1e,u  2b01] Yes 143 ATLAS-CONF-2013-050
LRSM W/? — tb Oepu >1b1J - 20.3 to be submitted to EPJC
Cl gqqq - 2j - 4.8 12101718
G Clgqgee 2ep - - 203 e =-1 ATLAS-CONF-2014-030
Cl uutt 2e,41(SS) 21b,>1j Yes 143 ICl=1 ATLAS-CONF-2013-051
= EFT D5 operator (Dirac) Oe,u 1-2j Yes 105 = at 90% CL for m(x) < 80 GeV ATLAS-CONF-2012-147
Q EFT D9 operator (Dirac) Oe,u 1J,<1j  Yes 20.3 at 90% CL for m(y) < 100 GeV 1309.4017
Scalar LQ 1%t gen 2e >2j - 1.0 LQ mass 660 GeV p=1 1112.4828
9 Scalar LQ 2™ gen 2pu >2j - 1.0 | LQmass 685 GeV B=1 1203.3172
Scalar LQ 3'¢ gen teuts 1b1j - 47 | LQmass 534 GeV B=1 1303.0526
Vector-like quark TT — Ht + X e >2b,>4j Yes 14.3 Tin (T,B) doublet ATLAS-CONF-2013-018
§=§’ Vector-like quark TT - Wb+ X 1eu 21b>3j Yes 14.3 isospin singlet ATLAS-CONF-2013-060
g § Vector-like quark TT — Zt + X 2/>3e,u  >2/>1b - 20.3 T in (T,B) doublet ATLAS-CONF-2014-036
I S vectorlike quark BB » Zb+ X 2/23e,u  22/>1b - 20.3 Bin (B,Y) doublet ATLAS-CONF-2014-036
Vector-like quark BB —» Wt + X 2e,u(SS) >21b,>21j Yes 14.3 Bin (T,B) doublet ATLAS-CONF-2013-051
S ‘3 Excited quark ¢* — gy 1y 1j - 20.3 only u* and d*, A = m(q*) 1309.3230
% g Excited quark ¢* — qg - 2j - 20.3 only u* and d*, A = m(q") to be submitted to PRD
m @ Excited quark b* — Wt lor2epu1b,2jorlj Yes 47 b* mass 870 GeV left-handed coupling 1301.1583
Excited lepton ¢* — £y 2euly - - 13.0 A=22TeV 1308.1364
LSTC a7 —» Wy Teputly - Yes 20.3 1o be submitted to PLB
LRSM Majorana v 2epu 2j - 241 m(Wg) = 2 TeV, no mixing 1203.5420
g  Typelll Seesaw 2epu - - 5.8 |V, |=0.055, |V,[=0.063, | V;|=0 ATLAS-CONF-2013-019
£ Higgs triplet H** — (¢ 2e,u(SS) - - 4.7 H** mass 409 GeV DY production, BR(H=* — (()=1 1210.5070
S Multi-charged particles - - - 4.4 multi-charged particle mass 490 GeV DY production, |g| = 4e 1301.5272
Magnetic monopoles - - - 2.0 monopole mass 862 GeV DY production, |g| = 1gp 1207.6411

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

1071

1

10 Mass scale [TeV]
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Summary

» Standard Model limitations imperatively call for Physics beyond it,
extending and complementing it

» ATLAS has searched for physics BSM at TeV scale in a variety of
signatures inspired by a multitude of theoretical scenarios

* No significant deviation from SM expectations
observed so far

* LHC Run 2 may reveal hints of New Physics
thanks to higher accessible energy

o ATLAS is well-prepared to make
the most of it

Continuously updated public results:
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
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Thank you for
your attention!




