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Motivation

Standard Model provides excellent
description of HEP data

Open Question remain

— Dark Matter

Matter-Antimatter Asymmetry
Gauge coupling unification

Hierachy Problem

Possible Solutions

— Supersymmetry

— Extra Dimensions

— Additional gauge bosons
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Content

* Supersymmetry
— 0 lepton + 2-6 jets + E;™s (squarks and gluinos)
— 0 leptons + 4-6 jets + E;™'sS (stops)
— 2 same sign leptons/3 leptons, jets and E;™S (gluinos)
— 2 leptons and E;™ss (charginos, sleptons)

* Exotica
— leptons and jets (black holes)

— dilepton resonances (Z°)
— W and E;™ss (Dark matter)

e Summary



Supersymmetry:

Phenomenology

Particle Supersymmetric Partners

Spin1/2  quarks: u, ug, d;, dx,.. squarks: GL, DR, aL,HR,.. Spin 0
charged leptons: e, eg, ...| charged sleptons: €, e, ...
Neutrinos: v, ... sneutrinos: v, ...

Spin 1 B y B (Bino) Spin 1/2
WO Z0 WO (Wino)
W+ W+
W- W-
g g (gluino)

Spin 0 H*, HY, Spin 1/2

HOu H-d

Extended Higgs sector (two komplex doublets):

Degrees of freedom: 8 — 3 (Goldstone Bosons)
= 5 Higgs Bosons (h°, A% ,HO ,H* H)

ﬁ-l-u I:,lod
HOu H-d



Supersymmetry: Phenomenology

Spin1/2 % (Bino)
\[S/O (Wino) —
W+
W-
g (gluino)

4 neutralinos: 5’(10, )'220,)'230,%40

2(x2) charginos: %, %, X, X

* Very rich phenomenology
— Large number of free parameters (masses, mixing angles, phases)

— Mixing in EW sector
* Neutral gaugino and higgsino -> 4 neutralinos
* Winos and higgsinos -> 4 charginos

 Huge parameter space to be tested
— Inclusive searches (generic model assumption)
— Exclusive searches (specific model assumption)



Supersymmetry: Production
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Supersymmetry: Decay Scenarios
(Examples)

RPV* simplified models RPC* simplified models = GGM models

Strong production

EW production

R-parity: +1 SM particles, Simplified models: consider certain decay chains,
-1 SUSY particles put other particles to high masses 7



Search Strategy

Background Estimation (main backgrounds)

* Semi data driven
— Use CRs close to SRs

Control Regions(CR
Estimate Bagckgrofmd) _ . F:JIIyT(r:iE;rchfedrr];?/Cet:rs
— Jet smearing method
1 — Matrix method
— templates
Validation Regions(VR) Typical Backgrounds
Check Background e tt,t, W/Z+jets, multi-jets, diboson

Interpretation
Set model (in)dependent
limits




O Lepton, 2-6 jets + E.™ss

Motivation:

e Squark and gluino production
* Various RPC models

Main selections

e JetP;>(160,130,60,..) GeV

*  E;Ms$/VH; > (8,10,15,...)vGeV
* M_> (800 -1200) GeV

15 SRs (jet multiplicity)

* Incl. SR targeting for hadronic W's.

Backgrounds (4x15 CRs)
e Z(->vv)+jets
— Usey + jets events
— Data driven normalisation
* QCD multijets
— Data driven technique using
normalisation in CR
 W(->lv) +jets and tt
— Data driven technique using
normalisation in CR
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Number of events

Data/Bkg

O Lepton, 2-6 jets + E.™ss
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O Lepton, 2-6 jets + E ™S

g9 production; g— g q i?

Interpretation (Examples) ol ATLAS | o

SUsY.
)
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O Leptons, 4-6 Jets, E.™ss

(top squark production)

— —
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Motivation:
* Direct top squark pair production
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2 SS leptons/3leptons, jets and E ™S
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2 SS leptons/3leptons, jets and E ™S

Results (Examples)
e data well described
by backgrounds

Interpretation

(Examples)

e Gluino mediated top
squark production

2 different decay
modes

3

m_. [GeV]

N
N

n
o

\\||||‘\|||\\||||\‘I\\llll‘\lll\\\llll‘l

©

Events / 300 GeV

o

14

L T LA IR L B

ATLAS
Ldt=2031",1s =8 TeV

SROb Region
® Data

7] sM Total

[] Fake leptons

[ Charge fiip

[ Top + X

[l Diboson + Triboson

-= 39> qaAIWW L%,

m@;) =2 mG;)

(@ %) = (705, 225) GeV

1600

1400

1200

1000

800

600

400

200

g

roduction, g— %, m(t) >> m(g)
||\\|||||||\|||1||\\||

TLAS

Ldt=203f" vs=8 TeV

EN(ek]
1O

>

p

[ —

me-charge leptons/3 le
Observed limit (16} oor
---- Expected limit (+1 Gexp)‘ p
—— 0O lepton, 7-10 jets, ys=¢
—— Olepton, >= 3 bjets, \s=/ Iev,4./ 10" .
All limits at 95% CL ’

_II L1 | | | L1l I L | L1y | 1 II 1 | \:Il 1l | | I ‘ 1111 | L1l
600 700 800 900 1000 1100 1200 1300 1400 1500
m; [GeV]

3 18-~ ]

o SR3Llow Region ]

N o ATLAS ® Data ]

—~ e B 2 sM Total ]

2 [ IL dt=2031", Vs =8 TeV ] Fake leptons .

Ry [ Charge fiip .

Yor [ Top+ X ]

-~ [l Diboson -+ Triboson 1
12— --- 3-g decays via sleptons .
C 33 - aaq'q (] %] + neutrinos |
10 — @, %) = (905, 505) GeV -]
81— =
61— : -
a0 //‘I -
U .
2P
300 400 500 600 700 800 900 1000 1100 1200
m, [GeV]
g tt, T, > bY", m(t) < m(@), mE") = 60 GeV, ¥* = 118 GeV
;‘ B LI | L ‘ L | T I1\ T | T T :
& 1600~ ATLAS
e L I Ldt=2031b", \s=8 TeV
1400 [~ .
- 2 same-charge leptons/3 leptons + jets
B bserved limit (+1cp-o')
1200 — Expected limit (£1 6,,,)
[ —— Olepton, >= 3 bjets, \s=7 TeV, 4.7 fo”'

1000 :_ All limits at 95% CL __
800 |- .
600 |- -
400 |- -
200 ; ;

I I | | | ‘ L1 1 I:'.T "’,T 1 | 111 | | I e
700 800 900 1000 1100 1200 1300
my; [GeV]



p) | + ETmiss

Motivation:
* Targeting EW production of charginos,
neutralinos and sleptons

Main selections (7SRs)

e Lepton pT > (35 - 20) GeV

* m;>(90-150) GeV

* |m,-m,|>10 GeV (Z-veto)
Backgrounds

« WW and top pair production
* CR defined by cut reversal

 MC predictions normalised to CRs
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Interpretation

(Examples)

e Limit on right
handed selectron
ans smuon masses

e First limit on direct

chargino production
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ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: Moriond 2014 det - (4.6-229)fb"! +s5=7,8TeV
Model & T,y Jets ET™ [r dt[tb"] Mass limit Reference
MSUGRA/CMSSM 0 2-6jets  Yes 3 1.7TeV.  m(g)=m(2) ATLAS-CONF-2013-047
MSUGRA/CMSSM 1ep 3-6jets  Yes 0.3 Te any m(g) ATLAS-CONF-2013-062
» MSUGRA/CMSSM 0 7-10jets  Yes u l I l m0a r any m(q) 1308.1841
L q—)q,\/l 0 2-6jets  Yes 3 m(¥))=0 GeV ATLAS-CONF-2013-047
S g—)qu] 0 2-6jets  Yes  20.3 TeV m(¥?)=0 GeV ATLAS-CONF-2013-047
& 38 8—-qa¥ >qqWEY )%] 1eu 3-6jets  Yes  20.3 1.18 TeV m(/\j))<200 GeV, m(t*)=0.5(m(¥})+m(g)) ATLAS-CONF-2013-062
9] 88, 8—qq(LL/tv[vv)X| 2e,u 0-3 jets - 20.3 1.12 TeV m(¥})=0GeV ATLAS-CONF-2013-089
g GMSB ( NLSP) 2e,pu 2-4 jets Yes 4.7 tanB<15 1208.4688
‘G GMSB (7 NLSP) 1271 0-2jets  Yes 207 tang >18 ATLAS-CONF-2013-026
S  GGM (bino NLSP) 2y - Yes  20.3 m(9)>50 GeV ATLAS-CONF-2014-001
£ GGM (wino NLSP) Teu+y - Yes 4.8 m(¥})>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) Y 1b Yes 4.8 m(¥})>220 GeV 1211.1167
GGM (higgsino NLSP) 2e,u(Z) 0-3jets  Yes 5.8 m(H)>200GeV ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet Yes  10.5 m(z)>107* eV ATLAS-CONF-2012-147
S5 gobbth 0 3b Yes 201 |z 1.2 TeV m(E%)<600 GeV ATLAS-CONF-2013-061
S g g—m‘)?g 0 7-10jets  Yes 203 |2 1.1 TeV m(¥)) <350 GeV 1308.1841
2 e §o 0-1e,pu 3b Yes  20.1 b4 1.34 TeV m(¥})<400 GeV ATLAS-CONF-2013-061
oo g—obit| 0-1e,pu 3b Yes 20.1 g 1.3 TeV m(¥})<300 GeV ATLAS-CONF-2013-061
bibi, by —>le 0 2b Yes  20.1 by 100-620 GeV m(¥})<90 GeV 1308.2631
oo biby, bt 2e,u(SS)  03b Yes 207 |& 275-430 GeV m(/\":]t)=2 m(E)) ATLAS-CONF-2013-007
<.8 7 /(light), ;i —blT 1-2e,p 1-2b  Yes 47 |4 110-167 GeV m(x,) —55GeV 1208.4305, 1209.2102
S S #(ight), H Wb 2e,pu 0-2jets  Yes 20.3 2 130-210 GeV m(X,) m(7,)-m(W)-50 GeV, m(7;)<<m(¥}) 1403.4853
@8 ifi(medium), ;¥ 2e.p 2jets  Yes 203 |7 215-530 GeV mif})=1 Gev 1403.4853
< g ffi(medium), 7 —>0bX] 0 2b Yes  20.1 h 150-580 GeV m()(,)<200 GeV, m(¥})-m(¥})=5 GeV 1308.2631
O =  7fi(heavy), i >1X Tepu 1b Yes 20.7 3 200-610 GeV m()(,) -0 GeV ATLAS-CONF-2013-037
‘cn  iii(heawy) i S 0 2b Yes 205 |7 320-660 GeV m(¥})=0 GeV ATLAS-CONF-2013-024
"o tltls f1—ck)| 0 mono-jet/c-tag Yes 20.3 # 90-200 GeV m(f)-m(¥))<85 GeV ATLAS-CONF-2013-068
f,7; (natural GMSB) 2e,1(Z) 1b Yes 20.3 2 150-580 GeV m(¥})>150 GeV 1403.5222
hi, h—i +Z Be,u(2) 1b Yes 203 |& 290-600 GeV m(¥})<200 GeV 1403.5222
ZL iR R, Z—»t’)?. 2e,p 0 Yes 203 |7 90-325 GeV m(t})=0 GeV 1403.5294
5 X, %0 ,x, —Tv(lv) 2ep 0 Yes 203 | X} 140-465 GeV m(¥})=0 GeV, m(Z, 7)=0.5(m(¥; )+m(/?,)) 1403.5294
= o X1IXL, X —>v(rv) 27 - Yes 207 |i; 180-330 GeV m(¥})=0 GeV, m(#, #)=0.5(m (¥t )+m(X,)) ATLAS-CONF-2013-028
WS }f)zoﬁchng(vy) CFOLLGY) Be,u 0 Yes 203 ):(*,:; 700 GeV m(¥T)=m(3), m(x.) -0, m(Z,7)=0.5(m (¥ )+m(E?)) 1402.7029
X1X8—>WX Z/\/b 2-3e,u 0 Yes 20.3 ;i, i 420 GeV m(¥)= m(Xz) m(X.) 0, sleptons decoupled 1403.5294, 1402.7029
X Xa— WX hi) 1eu 2b Yes 20.3 194, 285 GeV m(¥T)=m(¥3), m(¥})=0, sleptons decoupled | ATLAS-CONF-2013-093
"8 @ Direct ¥1¥] prod., long-lived ¥{  Disapp. trk 1 jet Yes 203 |& 270 GeV m(F})-m(¥})=160 MeV, 7(¥1)=0.2 ns ATLAS-CONF-2013-069
g % Stable, stopped g R-hadron 0 1-5 jets Yes 22.9 g 832 GeV m(¥})=100 GeV, 10 us<7(3)<1000 s ATLAS-CONF-2013-057
O GMSB, stable 7, V1 —#@, fi)+1(e, ) 1-2 1 - - 15.9 10<tans<50 ATLAS-CONF-2013-058
58 GMS(?,)Z?—WG, long-lived £ 2y - Yes 47 0.4<1(¥)<2 ns 1304.6310
- 43, X1—qqu (RPV) 1p,displ. vtx - - 203 |4 1.0 TeV 1.5 <ct<156 mm, BR(u)=1, m(¥})=108 GeV | ATLAS-CONF-2013-092
LFV pp—vy: + X, Vr—e +pu 2eu - - 4.6 A;,,=0.10, 4;3,=0.05 1212.1272
LFV pp—¥, + X, V. —e(u) + T Tepu+t - - 4.6 A3,,=0.10, 4;(33=0.05 1212.1272
>  Bilinear RPV CMSSM lepu 7 jets Yes 47 m(g)=m(g), ctrsp<1 mm ATLAS-CONF-2012-140
%: )?I,Vf,xl WX X°—>eev,,, euv, 4epu - Yes  20.7 )?z 760 GeV m(¥})>300 GeV, 4,2,>0 ATLAS-CONF-2013-036
X1X1 ,)(1 —WX |, X| =117, e17; Beu+t - Yes 20.7 i 350 GeV m(/\"?)>80 GeV, 1;33>0 ATLAS-CONF-2013-036
8—999 0 6-7 jets - 20.3 3 916 GeV BR(r)=BR(b)=BR(c)=0% ATLAS-CONF-2013-091
g—iit, ii—bs 2e,u(SS) 0-3b Yes 207 |& 880 GeV ATLAS-CONF-2013-007
o Scalar gluon pair, sgluon—gg 0 4 jets - 4.6 incl. limit from 1110.2693 1210.4826
g Scalar gluon pair, sgluon—tf 2e,1 (SS) 2b Yes 14.3 ATLAS-CONF-2013-051
"O" WIMP interaction (D5, Dirac y) 0 mono-jet  Yes 10.5 m(y)<80 GeV, limit of<687 GeV for D8 ATLAS-CONF-2012-147

Vs =8TeV _
- - full data 107! 1 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.
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Exotica
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Lepton(s) + jets final states

(microscopic black

Motivation:

e Large difference between
electroweak and gravitational scale

* Motivate models with extra
dimensions (ADD,RS)

* Gravity gets large at small distances

* Predict micro. Black hole and string
ball production

Main selections

* lepton p; > 100 GeV

* Jetp;>100 GeV

* At least three objects

Backgrounds

* W+ jets

« Multijets

e MCrescaledin CR

Observable

e ZP;

noles and string balls)

> 1 04 _I T T T | T T T T T T T T | T T T T | T T T T I T T T ]

() E Py E

0] £ ATLAS J. Ldt=203fb, s =8TeV 3

o - .

o L electron channel n

Z 103 —=e— Data ]

f2] = 4445545 Total Background E

S —— ) W-ets (Fitted SHERPA) 3

3 L [ Z/y*+jets (Fitted SHERPA) 4

102 [ i (Fitted POWHEG) _

E [ Multi-jet (Fitted Matrix Method) 3

FE "1 Ele i Rot. BH, M, =5TeV,M _=2TeV 3

N B Y Rot. BH, M, =5TeV, M_= 3.5 TeV |

10 =

E L8 4 LTl -'E

= OE

E 2L mnp dmmE 3

— = St .

10" =

QL S r 7/ ;

@ qpf-- ok 7 =

w 0.8 A7 7 E

0O 0.6 ; ; 7 Gt 0 £
1000 1500 2000 2500 3000 3500 4000

2 p [GeV]
T
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Lepton(s) + |

ets final states

(microscopic black holes and string balls)

Interpretation (Examples) E; 6.4

* ADD model = 6.
e Limitin the M, - M, plane ="

6

5.8

5.6

5.4

Rotating Black Holes, BLACKMAX, n=4

—— Observed (L violated)
Expected (L violated)
—— (@Qbserved (L conserved)
Expected (L conserved)
Exp £ 16 (L conserved)

j Ldt=203fb", \s=8TeV

Excluded My, value [TeV] for: |
Angular Mom. Description Mzczu 16'5 Tot\l; v ;;D[ :e 4]T2£7 T
Non-rotating | Black holes: High multiplicity remnant 6.2 5.7 _
Rotating Black holes: High multiplicity remnant 6.0 5.4 —
Rotating Black holes: Low multiplicity remnant 6.0 5.2 ]
Rotating Production loss model (gravitons) 55 4.8 —
Mg = 1.2 TeV | Mg = 2.5 TeV ]
Non-rotating 5.7 5.1 —
String balls T N R S ST ST TN Y N S SO A
\ Rotating e batls 5.5 4.7 / 2 5 3 3 5 4
M, [TeV]
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High Mass Di-Lepton

Motivation:

e Various BSM models come with
additional gauge bosons Z

* E,motivated Z‘, minimal Z’, Z*,
Kaluza-Klein excitations G* in Randall-

| ‘ A EXPERIMENT
Sundrum models | vt s e

Main selections

* electron p; > (40, 30) GeV g WET — T o
[) 6 7/
® muon pT > 25 GeV Lﬁ 10 Z —ee gTJpquark
10° .[ Ldt=20.31" DDijet & W-Jets
Backgrounds 10 ls=8Tov 007 sowt1.5Tew
X 3 g 10° [0z SSM (2.5 TeV)
e Z/y*irreducible (MC)
102
* top(MC) 0 .
» Jets faking electrons using data 1
driven template methods E . :
3 4C | L =
Observable i SO N :
° m”distribuﬁon U\é 0080 02 03 0405 g 2 34

m,

(0]
(V]
=
(0]
=



¢ B [pDb]

High Mass Di-Lepton

T T T I T T T T ) l\l ‘l‘ ‘ I T T T T T T T T I T T T T I T T T T
ATLAS KU — Observed limit Z',,
sC8TeV NN — Observed limit Z’,

= ' \\ \\\‘ — Observed limit Z',,
102 R \X — Observed limit Z*  _|
— LR R A -
— A SN AT SSM —
B ‘\ \\ ‘\‘\ = Z,X i
B \\ \\ ‘\\\ i Z, I
| A WEEERN s v N
10° =
B eedet=203fb
m J dt=20.5" — .
1 0—4 L1 L1 | PR T T T T N T N M NN SO AN N M| b 1 \ ) [0 P 1
0.5 1.5 2 2.5 3 3.5
M, [TeV]

Model dependent lower limits: M,. > 2.5 -3 TeV
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Hadronic W/Z + E;™s final states
(dark matter search)

Motivation:

» Search for WIMP  pair production

* Described in framework of effective
field theories

* W, Z balances y in transverse plane

* Positive interference in W production
might lead to larger cross section
than monojet signatures

Main selections (2SRs)

* Large area jets R=1.2 (cont. W/Z->qq)

* E,Ms$> (250, 350) GeV

Backgrounds

 Z/W + jets BR extrapolated from CR

* Di-boson, top estimated using MC

Observable

. Jet (jet mass from constituents)

éc

<5

Events / 10 GeV

180
160
140
120
100
80
60
40
20

2

x

x

x

2

T | T T T
ATLAS 20.3fb" \s=8TeV

top CR: EI"** > 250 GeV

+)

Data
Top

W(e/u/t)+jet
/77y, uncertainty

W%M//%

-§

80

|80I :

T00

20

140

760

1 80 200
jet [GeV]



Hadronic W/Z + E;™* final states
(dark matter search)

* Spin (in)-dependent analysis 150

= D5(u=d) x100
 Complementary and competetive with i WM %_%;7_“ g
dedicated experiments 100 / Q% ///;//

Results § acol ATIAS 203" s oty e bae T
. - miss + ]

» data well described by backgrounds o | SRE >35°rG_eV_| WIZ(elu/iriet
. @ 200 op —
Interpretation 2k | | B Diboson ]
Lﬁ - _|_ ///// uncertainty .

i

50
(\’E‘ _I T T TTTTT T |||||||| T |||||||| __I T T TTTTTT 1 T ||||||] T FTrTTrrT i : ——-1—'
& a6l - D5(u=-d):obs 90% CL | = D9:obs 1 O_;_-‘——'
?10 " —a— D5(u=d):0bs D9: ATLAS 7TeV j(7) 1 % g T L Dstd) 20 3
_% L DS5IATLAS 7TeV (1) + //_ O 305_ SR: ET** > 500 GeV D302
3 + 13 é
N Tt 251 — — —
S i T spin-dependent ] L%’ - 3
S 4040 2057 | E

10=

; //////// /

—_
:.

A

[\

et
ATLAS 203 15" Vo= 5oV Elz—ﬂ_i

A4 COUPP 2812 %

10 - CoGeNT 20 T — SIMPLE 2011 0 60 70 80 90 110 120
— XENON100 207 _| — COUPP 2012 IceCube W'W'_| M, [GeV]
FCDMS low-energy T —PICASSO 2012 ~IceCube bb

10-46| Lo | Lol Lol L |

1 10 10° 10%1 10 10° 10° 24

m, [GeV] m, [GeV]



ATLAS EXxotics Searches™ - 95% CL Exclusion

ATLAS Preliminary

Status: April 2014 [Ldt=(1.0-203)fo! 5=7,8TeV
Model ty Jets ET™ [Lat™] Mass limit Reference
ADD Gkk +g/9 - 1-2] Yes 4.7 : I ' n=2 1210.4491
ADD non-resonant £¢/yy 2yor2e,pu - - 4.7 n=3HLZNLO 1211.1150
ADD QBH — ¢q 1eu 1j - 20.3 n==6 1311.2006
ADD BH high Ny 2 1 (SS) - - 20.3 n=6, Mp = 1.5 TeV, non-rot BH 1308.4075
ADD BH high ), pt >leu >2] - 20.3 n=26, Mp =1.5TeV, non-rot BH | ATLAS-CONF-2014-016
RS1 Gyk — € 2e,u - - 20.3 k/Mp; =0.1 ATLAS-CONF-2013-017
RS1 Gy — ZZ — tlqq/ellt 2or4eu 2jor-— - 1.0 k/Mp = 0.1 1203.0718
RS1 Gk —» WW — {vly 2epu - Yes 4.7 k/Mp; = 0.1 1208.2880
Bulk RS Gk — HH — bbbb - 4Db - 19.5 | Gyk mass 590-710 GeV [l k/Mp =1.0 ATLAS-CONF-2014-005
Bulk RS gxk — tt le,p 21b,21J/2) Yes  14.3 | 8kk mass . 05-20TevV BR = 0.925 ATLAS-CONF-2013-052
S1/7, ED 2e,u - - 5.0 1209.2535
UED 2y - Yes 4.8 ATLAS-CONF-2012-072
SSM Z' — ¢t 2e,pu - - 20.3 ATLAS-CONF-2013-017
g L SSMZ - 27 - - 19.5 ATLAS-CONF-2013-066
= § SSM W’ — ¢v 1eu - Yes  20.3 ATLAS-CONF-2014-017
S8 MW »WZooer 3epu - Yes 203 ATLAS-CONF-2014-015
LRSM W, — th Tepu 2b,0-1j  Yes 14.3 ATLAS-CONF-2013-050
Cl qqqq - 2j - 4.8 n=+1 1210.1718
Cl qqtt 2eu N - 5.0 e =-1 1211.1150
Cl uutt 2e,u(SS) >1b,>1j Yes 14.3 ICl=1 ATLAS-CONF-2013-051
s EFT D5 operator - 1-2]j Yes 10.5 at 90% CL for m(y) < 80 GeV ATLAS-CONF-2012-147
Q EFT D9 operator - 14,<1j Yes 20.3 at 90% CL for m(y) < 100 GeV 1309.4017
Scalar LQ 15 gen 2e >2j - 1.0 p=1 1112.4828
Scalar LQ 2™ gen 2pu >2] - 1.0 p=1 1203.3172
Scalar LQ 3" gen leu it 1b1] - 4.7 B=1 1303.0526
@ Vector-like quark TT — Ht + X 1epu 22b,>24j Yes 14.3 T in (T,B) doublet ATLAS-CONF-2013-018
%E Vector-like quark TT - Wb+ X 1eu >=1b,>23j Yes 14.3 isospin singlet ATLAS-CONF-2013-060
i" 8— Vector-like quark BB — Zb + X 2epu >2Db - 14.3 Bin (B,Y) doublet ATLAS-CONF-2013-056
Vector-like quark BB —» Wt + X 2e,u(SS) >1b,>1j Yes 14.3 Bin (T,B) doublet ATLAS-CONF-2013-051
Excited quark g* — gy 1y 1j - 20.3 only u* and d*, A = m(q*) 1309.3230
Excited quark g* — qg - 2j - 13.0 only u* and d*, A = m(q*) ATLAS-CONF-2012-148
Excited quark b* — Wt 1or2e,u1b,2jor1j Yes 4.7 left-handed coupling 1301.1583
Excited lepton ¢* — ¢y 2e,u,1y - - 13.0 A=22TeV 1308.1364
LRSM Majorana v 2e,pu 2j - 2.1 m(Wg) = 2 TeV, no mixing 1203.5420
- Type Ill Seesaw 2epu - - 5.8 |Ve|=0.055, | V,|=0.063, | V;|=0 ATLAS-CONF-2013-019
E Higgs triplet H** — ¢¢ 2e,u(SS) - - 4.7 DY production, BR(H** — ££)=1 1210.5070
(@) Multi-charged particles - - - 4.4 DY production, |q| = 4e 1301.5272
Magnetic monopoles - — - 2.0 DY production, |g| = 1gp 1207.6411

107! 1

*Only a selection of the available mass limits on new states or phenomena is shown.
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Mass scale [TeV]



Summary

 SUSY
— Large amount of inclusive and exclusive searches
— Variety of experimental techniques
— Various production modes and models

— Mass limits set up to O(1 TeV) (strong production) and up to
0O(0.1 TeV) (electroweak production)

* Exotics

— Various very specific searches

— Mass limits from O(0.1 TeV) — O(10 TeV) (model dependent)
* Next Step

— 2015: 13 TeV data

* Increase in energy
* Increase in luminosity



Results discussed in this presentation

SUSY

— Squarks, Stops and Gluinos
 http://arxiv.org/pdf/1405.7875v1.pdf (submitted to JHEP)
* http://arxiv.org/pdf/1406.1122v1.pdf (submitted to JHEP)
* http://arxiv.org/pdf/1404.2500v1.pdf (accepted by JHEP)
— Charginos, Neutralinos and Sleptons
* http://arxiv.org/pdf/1403.5294v1.pdf (JHEP 05 (2014) 071)
— More results:
*  https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults

Exotica
— Microscopic black holes and string balls
* http://arxiv.org/pdf/1405.4254v].pdf (submitted to JHEP)
— New gauge bosons
* http://arxiv.org/pdf/1405.4123v1.pdf (submitted to PRD)
— Dark matter
*  http://arxiv.org/pdf/1406.4456v1.pdf (submitted to PLB)
— More results
* https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
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Kinematics

= |P] sin©
N =-Intan 6/2

mlss_ | 5y ﬁl_
HT =2 p;
= ETmiss + X pTi
My = sqrt(py,Pp,(1 - cosAg))

(jets)
(jets and leptons)
(lepton and E;Miss)
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4 or more leptons

Motivation:
 Various RPC and RPV models
* Low SM background

W/
Main selections (9 SRs)
* Lepton pT > (10 - 25) GeV
* E;™ss> (50— 100) GeV
* mg > (0-600) GeV
e Upt to two hadronic taus

e SRs With and without Z requirement

Backgrounds

* MC based estimation

* Diboson production dominant
* CR defined by cut reversal

Events /5 GeV

Data/y SM

Events / 50 GeV

Data/x SM

60~ ATLAS T paazorz
C 4 VROZ  <s5Total SM ]
50 \s=8TeV J.L dt =20.3 tb Reducible _T]
C mzz ]
- e ]
40 -Higgs =
c VWV J
30— —
20F- =
10 =
0 ||||||||||||||||
2 o l I I n
N S D %
00— 5 10 15 20 25 30 35 40 45 50
EMsS [(GeV]
18 ATLAS T Daasorz —=
E p VROZ  4TotalSM 3
C \s=8TeV jL dt=20.3fb Reducible ]
102 e =
= -ttZ E
= mtwz 3
- Higgs —
10 & VWV _E
1
10
2 > | + - + | g
1 W % %, ; : Z%
0™960 200 300 400 500 600 700 800 900 30

m, [GeV]



4 or more leptons

> AL U L = — T
Results (Exam Ies) & 10°EATLAS  smonoza * peta 2012 ;;;‘a' Mo & 10°EATLAS  smonoza * peta 2012 ’z;;ta' Mo 3
o F A . P s educible 3
P 2 [ 1s=8TeV I'— dt=2031" .::_ng .t\‘/’:’f’ 1 Q [ 1s=8Tev JL dt=2031" MTZ Wz ]
° i 2 10g liggs - - Higgs VW
data well described = e T, via . m(E), %0)=(450,300) GeV 3 g 10 <720 via'l, m(E), %%)=(450,300) GeV
0 R e N 3 = E
by backgrounds & | * S ]
D A S S e ]
1e 5
107 E
A S SR R S S RS S RS L
50 100 150 200 250 300 0 200 400 600 800 1000 1200 1400
E_rI[]iSS [GeV] meﬁ [GeV]
PP = XX, > W T, Wi %, v IT PP — 6~ QT aTGx,; %, > vIT
= L I I I I I T S8 T T T T ]
| . % 000 ATLAS Prg = 180 T AS —
nterpretatlon (‘20‘ or ILdt=20.3 ", f5=8 Tev e . %1_600:_ _[Ldt=2o.3 6", {5=8 Tev v E
= I~ < - = - -
€ [ — %0 &= Observed (= 16™") ~ q € 1400 —— Ay #0 = Observed (1 "y o £ 5 —
(ExamPIES) 800__ — X:Z;io - - Expected o ] E —— 4,20 --BEwected  _~ gy .
. . pe b m— kg # 0 s A . 1200:_ —— Ay 20 AN =
* RPV simplified L 0N . 1000E. —— Fmso E
600 N — U .
. Alllimits at 95% CL N | = Alllimits at 95% CL .
model - ] 800 - 3
. 400[— — 7 ]
600 . 3
* Promptly decaying T : > ]
LSP 200 — 400E E
B ; ; ] 200 -
- : o ) i It'l i, I_ C | s 4 . ! - ;‘i ,__,‘ L T
20 300 400 500 600 700 800 900 1000 1100 0=500 800 1000 1200 1400 1600 1800
m.. [GeV] m. [GeV]
7 g
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High Mass Di-Lepton

c% i I I 1 I I I I I I I I I I I 1 I I I I I I I I I 1 I 1 I i
6 10k ATLAS —
< = s
bé AR | N
TE -
10" = E
10% E
- —— ATLAS \s = 8 TeV (ee 20.3 fo": upu 20.5 fo")
107k —— ATLAS Is =7 TeV (ee 4.9 o, pu 5.0fb) =
= ATLAS \s =7 TeV (ee 1.08 fo';up 1.21 fo'') 3
104 & —%— ATLAS \s =7 TeV (ee 39 pb;pu 42 pb™)  _|
= 1 1 1 I 1 1 1 | | 1 1 1 1 | 1 | 1 1 | 1 1 1 1 | 1 | 1 | | | 1 1 1 H

0.5 1 1.5 2 2.5 3 3.5
M, [TeV]

Limits profit from luminosity and collission energy
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Events

Data / Bkg

250

200

150

100

High Mass Di-Lepton

e Data 2012

T Dz

— [CJPhoton-Induced

— [l Top quarks

C  [JMulti-Jet & W+Jets
— [JDiboson

— Ajg=14TeV

T

LI N L L L L L L

400 GeV < m,, < 4500 GeV

A

ee

:j Ldt=2031b"

TLAS Preliminary

Vs=8TeV

— |% 1
t

=TT

-
—o
_k||||||||||||h| | |

08 -06 -04 02

0

0.2

04 06 08
cos 0*

Expected and observed lower limits on A [TeV]

Channel | Prior Left-Left Left-Right Right-Right
Const. | Destr. | Const. | Destr. | Const. | Destr.
Exp: ee 1/A2 19.1 14.0 220 174 19.0 14.2
Obs: ee 20.7 164 252 19.2 20.2 16.6
Exp: ee 1/A* 174 13.0 20.1 16.3 17.2 13.1
Obs: ee 18.6 14.7 222 17.7 18.3 149
Exp: pu 1/A2 18.0 12.7 21.6 16.3 17.7 13.0
Obs: uu 16.7 12.5 20.5 149 16.5 12.7
Exp: pu 1A 16.2 12.0 19.8 15.3 16.2 12.1
Obs: uu 15.6 11.8 19.0 14.3 154 11.9
Exp: €¢ 1/A2 214 14.7 24.8 18.5 21.0 15.0
Obs: € 21.6 17.2 26.3 19.0 21.1 17.5
Exp: €¢ 1A 19.1 13.8 23.1 17.6 19.1 14.2
Obs: €€ 19.6 154 23.8 17.8 19.3 15.6

Extend the analysis to non resonant phenomena
Use decay angular distribution as further discriminent
Interpret data in terms of contact interactions
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