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* However, it is not a complete theory and many
models were are developed by theorists to
overcome these lacking ingredients, such as
dark matter candidates . ——m————
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SUPERsymmetry

Particles

* Heavier superpartners with
spin-%2 compared to the SM

 MSSM: 105 parameters to be
determined!

Supersymmetric “shadow” particles

» Introducing R-parity (aka matter parity)
- SM particles (+1), SUSY particles (-1)

- Phenomenology centered around the Lightest
Supersymmetric Particle (LSP)

- Can be violated
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r supersymmetry in ATLAS

for various scenarios of Supersymmetry

. e
trong production o upd?
- Weak production
- Long-lived particles S\N\“\%X

- R-parity violating models (with LSP decays)

o Setting constraints on various flavours of MSSM

- cMSSM/mSUGRA
- pPMSSM

- GMSB

- AMSB
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Wévents /100 GeV

DATA/MC

for coloured sparticles ™
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_ « Searching for g—qx;,3—qqx,
MW+ jet .

Wl Z+jets

8 bicosor : - Events without leptons and > 2-6 jets + E_

10%E

10F

| 1+ Backgrounds: W(lv)+jets, Z(v)+jets, tt+jets,

s | multijets
]i'.'i:-'LLUJ el
_ '"|3333-33333??11?17?131??7E « 12 signal regions covering 5 different jet multiplicities

MSUGRA/CMSSM: tanB = 10, A = 0, >0

Ogé Il"'1 : — ) T E ;800:||||r‘+44_ |||\|||||||||\||||~||||
R CN: ATLAS Pistiminary——|.Let=5818) (520 7oV
= o \ 4! \“’—'*'—x —-L
. o . o c . \ gpton comblr\led i
 Setting further limits on mSUGRA £ 700 BN oo\ S ot 1055
650 ;— S k \‘%% —\ 7 - - —— Expected limit (+1c ) -
V = \g [ Observed imit (4.7 fo", 7 TeV)
— . 600 [ NS ‘
mq s g > 1 500 G e = ‘\:\ 20990 G v)—l\ - Non-convergent RGE
L] L] L] [ ] 0 550 E_‘ -‘ | \ - No EW SB N
» Simplified model with »,=0 o0E Qegimeany G |
450 |
N
- m; > 1100 GeV 400 e T
350 ;_‘ \‘%5 7 .-" sy
_ SRR it o SIS S UL PR P
> e 300
m é 500 1000 1500 2000 2500 3000 3500
[GeV]

A. R-Véronneau Kruger LHC Workshop 2012




Se

e Search fo

for coloured sparticles

dronic events with high jets multiplicities
dels with m;>m, 'ATLAS-CONF-2012-103

8 TeV

ents with E7"/\VH, > 4 GeV in 6 signal regions based on
ultiplicity (from >=6 to >= 9 jets) and jet p_

. Background QCD multljets leptonic tt and W/Z+jets
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- See V. Consorti talk on squarks/gluinos Searches
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| TeV 4

500 GeV_|

Lt ——

L. Hall (LBL Workshop, 21 Oct 2011)

A Natural Spectrunt

d generation squarks
easures of naturalness in SUSY

f low fine-tuning, expect m;~m,

= o .
General “bottom-up” viewpoint

=
The “Nuclear Family™ l J
of the Higgs
ty
b i*
S T Gl

(—+) 5

--+--- q1,2 br [

“Distant

- Cousins”
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'ATLAS-CONF-2012-106

Direct Sbottom

b

p P p
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« Backgrounds: tt, W+HF, Z+HF % I‘ﬁ, b
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ATLAS-CON
ATLAS-CON

¢ Direct Stop

mary of 5 stop searches in 7 TeV data (5 fb™')

tf, production: T, b+, 7 — W"+%] (BR=1,m. <200 GeV); T, t+%, (BR=1, m. >200 GeV)

\\\‘IIII‘\III|II\\|IIII‘\III|\I\\|I1II\‘\\II|\\
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‘mediated Stop Production

g-g production, g— ﬁ')'(’f 8 TeV

<

CLg 95% C.L. limits. oYY not included. 12
Odepton, = 3biets  [L_=12.81b", 8 Tey] ~~~ Expected 1 | ATLAS-CONF-2012-103/105/145/151
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[GeV]

m_o

dg production, g — bE+%?, m(q) >> m(g)

L™ - 12.81b", {s=8 TeV
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ediated Sbottom Production

8 TeV

ATLAS-CONF-2012-145

Improved reach
compared to 7 TeV data

Exclusions:
« m, <1240 GeV for
m, < 200 GeV

*m, < 570 GeV for
g = 1100 GeV




ct Sleptons production

arXiv:1208.2884
;‘ _l T | T | T | T T'TT T | T I I'TT | T I T'TT | T |_
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t Gauginos Production

Jgh intermediate particles (W/Z or sleptons)

ATLAS-CONF-2012-154
arXiv:1208.2884

Ignatures (2/3 leptons) and missing E_
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- See M. Hodgkinson talk on Natural SUSY Searches
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Nnth R-parity violating terms

- Large lepton multiplicities from
LSP decay

- Full hadronic 3-jet resonance
from gluino decay

e Stable Massive Particles
- Long-lived (B < 1)
- Muon-like particle

- Requires different trigger and
timing paradigm for detection
10*

- See H. Hayward talk on RPV/LLP in this workshop
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and LLP searches

ATLAS-CONF-2012-153
arXiv:1210.7451
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- SUSY in ATLAS in 2012

ATLAS SUSY Searches* - 95% CL Lower Limits (Status: HCP 2012)

I [ T T T TTT I I T L] _ I T T T | I 1T
L=5.81b", 8 TeV [ATLAS-CONF-2012-108] 1.60TeV| g =g mass
1=5.81b", 8 TeV [ATLAS-CONF-2012-104] 1.24 TeV ﬁ gmass

JERE MSUGRAICMSSM 0 16p 4 5 ¥ E, .
MSUGRA/CMSSM : 1 lep +js + E

T.rmiss
. Pheno model : Olep +j's + E; ... |L=5816" 8 TeV [ATLAS-CONF-2012-108] 118TeV 3 mass {mi) = 2 Ta¥, Irghtx 1 ATLAS
z Pheno model : Olep +J's + E; .. |L=881"8TeV [ATLAS-CONF2012-108] 138TeV 4 mass m( <2 Tev, Irghtx ) Preliminary
¥ Gluino mt‘-zq:l_.ji (ﬁ—)qﬁx_t) 1lep+js+ Er nss g mass {m{x j < 200 GaV, miy ) = —[m{_;( J+mia))
@ GMSB (I NLSP} : 2 Iej %03} +S+E; L. g mass' {tang < 15}
o GMSB (TNLSP):1-21+ lep +'s +E gmass jtang > 20)
E GGM (bino NLSP) - yy + E 0 g mass (mii,)>50 Gev) J.f_df =(2.1-13.0) "
S GGM {(wina NLSP) .y + lep +ET mise g mass
- GGM (hlggslno—blnﬂ NLSP) T b+ E g mass {mt( )= 220 GaV) E = TI 8 TeV
GGM (higgsino NLSP) : Z + jets + E,- eae | L=5.8107, 8 TeV [ATLAS-CONF-2012-152] 590 GaV g&nass {miH) = 200 Gav)
.................................  Gravitino LSP : 'monojet’ + E, .., | L0515 & el [ATLASGGNF 2tia4471 BsGav| F ° scale_ (m(G)> 10 sv)
53 g—)bb (virtualb) : O lep + 3 l}J S +E} e [L5128107 8 TV [ATLAS-CONF-2012-145) 124TeV g mass {m{;( ) < 200 GaV)
< B Q-’“X [:\l'"'_lbjalt) 2lep (SS) + s +E, ., |L=581" 8TV [ATLAS-CONF-2012-103] 850 GaV g mass (miy )< 300 Gav) EE T m—
g9 g_mx (wrtualt) Blep +]s+E, .. |[L=150M0" 8 TeV [ATLAS.CONF 20124951) #60Gav § mass Imiz) < 300 GaV)
B3 g-tiy wrlualt) 0 lep + multif's + £, . |EsS8fh"8 eV [ATLASCONF-2012-403) 100TeV g mass (e J) < 300 Gev) _
5 Gy, (virtvalD): Olep + 3bis +E, ., [ISIEEIS T (ATLAS CONE 2612145 STV §mass (i) <200 Gev)
o - bb b —)bx1 0 Iep +2-bjets +E, .. b mass {m{x ) 150 GaV]
=3 bb,b _)u_‘ 3lep +]'s +Ey L=13.0 0", 8 TeV/ [ATLAS-CONF-2012151] _ 405 GeV b mass imiz, :- 2m{_‘,{ "
N atu ra | g g (\rery I|ght} t—)bx 2 lep+E, .. t mass {m[;( )< 0 GeV)
&g (Ilght] t—)bx _Q‘IFZ Iep +bhjet+E, o |t=a7m’7Tevi12002102) 123 16788 [ mass {E[x )= 55 GeV)
j-ﬁ" § ﬂLI:ﬂEdIIJI‘I"I) t—){x 2 lep + b-jet + ET,rr-as L=4.7 b7, 7 TeV [1209.4186) 298-305 Gev | t mass {m{;(‘J = ]
S U SY - & 1t (heavy), Istg, : 1lep + bjet + B . |47 "7 Tev [1200.2500) 2Siea t mass (i, =0
5B it (heavy), l—)tx Olep + b-jet + E, .. |L=47 1577 Tev [1208.1447) aro-a6s GBI t mass imi” J=0
_______________________ F (natural GHISE) - 21 +biel + £ SRR Ga {mass (115 <) 2% Gov)
TS5 g
N . L Lol c2lep v By |t=a70” TTevizos 2ees)  INESHSSGEVI | mass {m{_‘,( 1=0)
> B _1i1 11_,“. )DIVE t2lep + Ey ., |L=47 1.7 Tev [1208.2864) | 110-340 GeV x mass {m{;( )< 10 GeV, m{lv: —{m{x :<mu m
Wz —) vl v I\.'I A \.rv :3lep+E mise L=13.01b", B TeV [ATLAS-COMF-2012-154] msw x mass {m{;{ = m{;{ ;m{;{ J-D m{lvjas abowe)
___________________________________________________ X .Z...x ....3..1!?9..?'..5.:' |t=13.010", & TeV [ATLAS-CONF-2012-154] 140-295 GeV x mass  (m(g,)= m{;{ ) rn[;( )=, Slaplans decouplad)
. - Dlrec:tx p:élr prod. { AMSQ} long-lived i x mass (1 =tly 3< 10 rs]
LO ng_ L|V€d 28 Stable g R-hadrons : low B, B (full detector) gmass
o Stable t R-hadrons : low 5, Py (full detector) tmass
H | 58 GMSB : stable T TMAass (5 < lanfi < 20}
Pa rtl c eS _J .......... X, .T.?..Fl".:l.L.L..{BEW...}L.f‘..h.ﬁﬁ!e’!e‘..Q.'.ﬁﬂjﬂ.ﬁf.’.!j...!'.'Ef‘.t.@.’?... G mMass (03107 <k, < 15107, 1 mm < &7 < 1 m, decoupled)
LFV PPV +X, vV —et| resonance V. Mmass (i, =0.10,4,=0.05)
H LFV : pp—v, +X, v —)e{J.L)+t resonance ‘\-' mass {4, =0.10,4,,..=0.05)
R'Pa rlty = Blllnear RF’V CMé Tlep+Tjs+E; .. q ngSS{m o< 1mm)
. . % X ¥ :..K —>WH A, —)eev el.w tdlep + B, [L=150107 8 TeV [ATLAS-CONF-2012-153) 700 GaV f1 mass {m{;( )> 300 Gal, d; or .y, = 0)
Vl O I atl ng |L|L,| —3|X x _)eg\.r ELW cdlep + E, .. |L=13.01b" 8 TeV [ATLAS-CONF-2012-153] aGey | mass_ {m{',( )= 100 GaV, m{u-m{u-m{u gy 8, = 0)
_____________________________________________ '35 qqq - 3-ef resonance pair gmass
d I . _ Scalar Bluon 2-jet resonance pair |L=461b".7 Tev [1210.4526) RGN  sgluon MAass (incl. limit from 1110.2693)
M O e S WIMP interaction (D5, Dirac x) 'monojet’ "'E nss |L=10.5 107, 8 Tev [arus.cwmz.rm 704 Gav  M* Fcale {m, < B0 GaV, I|rn|lnf<EBT Ge for Ta:.
................................................................................................... . | [ | oo | | T | L
10" 1 10
*Only a selection of the available mass limits on new states or phenomena shown. MESS 508'8 [TBV]
All limits quoted are observed minus 1o theoretical signal cross section uncertainty.
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BSM outside SUSY: Exotics

* Many other BSM models studied in ATLAS

- Heavy Gauge Bosons (Z', W') 6\\\\“\\
- Excited fermions (f*->fy)
- Extra-Dimensions (ADD, UED, RS)
- Exotic Higgs models (H*) >
- New quarks (4th generation, vector-like) T—
- and much more!
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Events

Heavy resonances: dilepton e

' ATLAS-CONF-2012-159

ATLAS Prellmlnary + Data 2012
Z’' — ee Search Oz

e Dlowoson » Heavy gauge bosons search (Z')
e [T
's=8TeV (] Dijet & W-Jets .
X Gzimen ¢ Search in ee, pp channels

No significant excess over
background observed

Il 1 1 1 L L 1 1 L |
100 200 300 1000 2000

Mee [GeV] g IAI'I'LIAISIP;eIIirr;inIarIyI | Elxle(;eld I.im.“._
. . . . . cg 1 E_ Is=28TeV .Exgectedi 1o _E
Exclusion limits in various E6 Z' ; Z = Expected 20 -
models o' S
: _z ;
Z' with m < 2 TeV excluded in all 102 o
cases :
107 g_ee:j Ldt=5.9fb"
m < 2.49 TeV excluded in SSM Z' s |
models 10 05 1 15 > 2.?V|z= [TeV]3

A. R-Véronneau Kruger LHC Workshop 2012 18



MM event In ATLAS
LAS -

P , B

P A\ AN

Q J/‘—:Hﬂ g\t R ' ATLAS-CONF-2012-159
0 PERIMENTS

ighest m

p.*' =289 GeV ()
— pTHZ = 274 GEV (bottom)
m = 1258 GeV
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Search for excited quarks: g* - gg

Low mass limit for g* = 3.84 TeV

Events

Significance

Heavy resonances: dijets

Test for quark compositeness

T T T | T T T T I T T T =
ATLAS Preliminary -
10° -e-Data E
— Background 7
10t \s =8 TeV =
[ Ldt=13.0 0" ]
103i
102?
1
—+ | “' | ]
2 -]
o .
ok —:

2000
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Il 1 | | l 1 Il I l |
3000 4000
Reconstructed m, [GeV]

8 TeV

ATLAS-CONF-2012-148

PLB 708 (2012) 37-54
arXiv:1108.6311

B' 1 03 E T T T T T T | T T T T T T T T E:t
Z — — — g*MC12 :
< 102E —e— Observed 95% CL upper limit
X E Expected 95% CL upper limit 3
© B memmm 68% and 95% bands 7
10k E

SN 3

— \ =

- \ -

1F AN ATLAS Preliminary =

N det: 13.0fb" 1

N
| | | | 1 | | | \\ | | | l
3000 4000 5000

| 1 | | |
2000
Mass [GeV]
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Highest m_dijet eventin ATLAS e

nv

~

ATLAS-CONF-2012-148

N J

TLAS

JEXPERIMENT [ERl
\ Run Number: 209580, Event Number: 179229707 P J2 — 2.1 9 TeV

Date: 2012-08-31 20:24:29 CEST T
m = 4.69 TeV
YE_=4.85TeV

ET =47 GeV




Heavy resonances: tt

EATLAS-CON F-2012-136

Ns=7TeV ——— Obs. 95% CL upper limit
Exp. 95% CL upper limit

[ Exp. 10 uncertainty
Exp. 2 ¢ uncertainty

Il Leptophobic Z' (LO x 1.3)
ATLAS Preliminary

arXiv:1211.2202

j Ldt = 4.66 b

6, x BR(Z'— ti) [pb]

e Lepton+jets: tt » W(Iv)bW(qq)b
shown here, also searched in fully
hadronic top decays

« Combining resolved and boosted B R e Fa
jet reconstruction techniques Z mass [Tev
. . . g ;GI=.7-|:9V. L l— Olbs E')S"% ICL u'pp.erlllir;].it.
e Setting Limits on Z' and Kaluza- I LRI LS o v
Klein gluons S B K- Kiein glaon (LO
0)3 ATLAS Preliminary
- Z'mass > 1.7 TeV

- 8, Mmass>1.9TeV

P IS T BT S NI TR T N T TN TN N TN N T N T
0.8 1 1.2 1.4 1.6 1.8 2

- See S. Viel talk on Heavy Resonance Searches

g, Mass [TeV]
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> | T T T I T T T I T T T I T T T I I:
® imi e Data 2012 -
(g 10 ATLAS Preliminary D700 4
S Ldt=13fb" o i 3
- - Z + jets, diboson, tt ]
o 100 . _ Ry Bkg. uncertainty =
c Vs =8TeV ()M .A)=(0.2,10) TeV 3
7] . 3
o 102 (m_,A)=(05,10)TeV ]
[Jm .A)=(0810)TeV 3
10 -
I_I_I 1
1 ® —
e E
1 m\\\\ N
10 L .\}“W E
200 400 600 800 1000 1200 1400
Mg, [GeV]
°
* Searchin ee, uu channels
°
°

Excited lep

events / 100 GeV

8 TeV

tons

T T T
I;_ ATLAS Preliminary

10%E
= | Ldt=131b™

hé
107 (s =g Tev

10? sae

10 o 3

200 400 600

Probing lepton compositeness with scale A: [*->ly

Look for excess in mIIy - sensitive to all I* width

For A=m.,m.<2.2 TeV are excluded

- See /. AlImond talk on New Particle Searches
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® Data 2012
Iz +v
[ Z + jets, diboson, tt

Bkg. uncertainty
[J(m.A)=(02,10) TeV

(m .A) = (0.5, 10) TeV
[J(m .A) = (0.8, 10) TeV

AS-CONF-2012-146

IIIIII.I.I.| 111

1 IIIIII.|.|
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Events / 50 GeV

- ATLAS Preliminary

- Z—ee +Z—uu

= Resolved Selection

500 1000

Setting Limits on a spin-2 Bulk RS G*

Lower mass limit of 850 GeV for
coupling parameter x/m,

A. R-Véronneau

—— Data
1 O Z+jets

EVs=8TeV,|Ldt=721 mmwwwzzz 3

B
I W+jets

— M. = 800 GeV

Og. X 100

ik

1500

200

m(lljj) [GeV]

// resonance

8 TeV

'ATLAS-CONF-2012-150

ZZ - llqq (better rejection of QCD
multijets background than qqqq)

High mass, 2 jets = 1 massive jet

(Boosted 7)

No resonant feature observed

5(pp — G*) x BR( G* = ZZ ) [pb]

=1.0

I U T T ‘ T ! T | T U ! ‘ ! T U I U ! T I
RS Graviton, x/mg = 1.0 |

—e— Observed 95% Upper Limit
----- Expected 95% Upper Limit

T 1o
[ J+2o

ATLAS Preliminary
ls=8TeV ,JLdt =7.21"
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1 I L 1 L I 1 1
400 600

1 ‘ 1 Il Il I 1 1 Il Il Il 1 | 1 1 Il ‘ Il 1 1 I 1 Il 1 I
800 1000 1200 1400 1600 1800 2000
mg- [GeV]
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I\/IonOJet +E

6 XA X € [pb]

ATLAS Preliminary::X
107 \

T T I TT | T I
_— 95 %CL Observed I|m|t
=== 95%CL Expected limit (£

“etee ADDn =2
Y ADDn=6

is =8TeV,_[L= 105

+ 206,

=

95% CL SR3, m_g=m_g

theory
—— — Expected limit

I R N
I— -

Heavy superparticle limit

imi - 2
mt ILdt=10.5fb'1 10

8 TeV

' ATLAS-CONF-2012-147
‘arXiv:1210.4491

* Probing for ADD extra-dimension
graviton and WIMPs (also GMSB SUSY)

- M_> 2.5 TeV for various n values (ADD)

1 1 IIIIIIF

ATLAS Preliminary ]

\s =8TeV

10° =

TR R
500

o

L 1 | 1 L
1000

L L I L 1
1500

[T T T I T T T I T | T I T T T T I
- / ATLAS Prehmmary 95% CL SR3, m_g-m_§

.
LI v .
LA . ~
N -~ ~
L

.....

=, ~.
-/ ~N s . *

P . LN
._’ o N ~ kN A v = = = Mx=3.0e-04 [eV]
. . “ N

|
i"\.

......

- = = Expected limit

J-Ldt 10.5fb"

= Observed limit

\s =8TeV =1

—_— M 72 0e-05 [eV]
mx=4.0e-05 [eV]
mx=6.0e-05 [eV]
mx=8.0e-05 [eV]

1.0e-04 [eV]
m.=2.0e-04 [eV]

my
my
G
- l'ﬂG
G
&

. . W L

\._\' \\ L R mg=4.0e-04 [eV]

\'\ o N, —— mg=5.0e-04 [eV]
SN .

. . N
\ \ ~ N . N — mG—S 0e-04 [eV]
ol b NS N Mot | ]

L L I 1 L
2500 0
m; [GeV]

L L I L 1
2000

- See R. Pottgen talk on MonO/et/Monophoton
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Events/bin

Significance

Events

Extra dimensions in vy, Il

ATLAS

10° <’ Ldt=4.9fb L

- WA arXiv:1211.1150
ole-_Contol region 5, arXiv:1210.8389
|
" oo 2 isolated photons and non-

0 syst @ stat (reducible .
o ety resonant dilepton search

, combined results

0

T 2 oo ......... 300 460 — 7000 20;00 3000 - ADD lImItS: 28_42 TeV < MS

m,, [GeV]

- jms T o « M_(RS)>1.03(2.23) TeV for

5 ce:| Ldt—49’ =] Diboson _
T Sl xima=0010)
10° = ‘_ _ <” ) —53;2223%@ (GRW)
10° ___"— ‘

10F S

ik :
10, -

1 1 1 1 1 1 1 1 1 1 ‘ L E
80 100 200 300 400 1000 2000 3000

Mg [GeV]
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Events / 175 GeV

(data-SM)/SM

Top + jet resonance in tt + jets

* 1 hadronic, 1 leptonic W decay
» Tevatron measured 3.40 deviation in tt A_
* No deviation observed by ATLAS

m < 430 GeV excluded for both ¢, W' (for g.=1)

: T : : : ; | . . . . T . : . . = S TT | T 1T | T 1T | T 1T | 1T | T 1T | TTT | 1T OEE 5
Dat JLm=47m‘: = -
ATLAS -4 Daa = ATLAS — meor 8" - 245
Ol - o G2 5
..... _ 1 9 ‘ —— Observed limit 3
W +jets 1 9 Ns=7TeV . 'S) 4
w O \ 77T . Expected limit
Other = @ \ I Ldt=47%" gl +1c
-------- W’ 300 GeV 3 5 \ 120
¢ 400GV . \ = CDF excluded, g_ =1 3
| 3

ey
: S5 Uncertainty
A AN, CODEL JOTET UL SUTEY 000
10°
560 10b0 15IOO 20IOO 2580 o b b NI N b b )
200 400 600 800 1000 1200 1400 1600 1800 2000 0
my [GeV]

‘arXiv:1209.6593

" ATLAS |
J.Ldt: 471" _E

\'s=7TeV

— — Expected exclusion

- 95% C.L. exclusion B

------- CDF exclusion

avored by Tevatron AFB ]

and o, (M. Gresham et al.) J

W' mass [GeV]
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Doubly charge

10?

10

I IIIIIMIIIIIII

o(pp — H™ H )x BR(H™ — ete?) [fb]

—— Observed 95% CL upper limit
---- Expected 95% CL upper limit
I Expected limit + 1o

- Expected limit + 26

—— o(pp — H™ H), BR(H"— e*e*)=1
== olpp — H" Hy), BR(H ' ee?)=1

15
- ATLAS -
B J.Ldt = 4.7 b’ o _
- Ns=7TeV N ]
10-1 1 l I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 r\L 1 1 1
100 200 300 400 500

m(H™) [GeV]

409 GeV

398 GeV 375 GeV

- See A. Ferrari talk on BSM Higgs Searches
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d nggs arXiv:1210.5070

Model with Higgs
triplet

H* - [*"** (ee,ep, 1)

Prompt (tt+W/Z, W/Z)
and non-prompt (HF,
conversions)
backgrounds

m,,,, limits depend
on decay channel
28



' ATLAS-CONF-2012-130

Heavy quark searches

o [pb] x BR(btW)

—  —— Expected limit at 95% CL
B —¥— Observed limit

I~ [ Expected limit+ 1c

1 0_3 — ] Expected limit+ 20

E S Theory approx. NNLO

T ATLAS Protinery ] Same-sign dilepton, 2 jets (1 b-jet)

J Ldt= 4.7fb", {s=7TeV

 Probing for pair production of b', T
(I"lI'vwbbgqqq)

| + 4events observed, 5.6 events

E expected

5/3

0.3 0.4 0.5

arXiv:1210.5468 % F ATLAS m\mﬂslTh:,,zifl."{f:.:.:ﬁfb1
» Search for t' in channel t't' > WbWhb g L B e
* Lepton+ jets final state
. m, > 656 GeV for BR(t' » Wb)=1 ;

0.6 0.7 0.8
my_[TeV] e M

>(0.67 TeV

b', T5/3

350 400 450 500 550 600 650 700 750 800
t mass [GeV]
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Exotics in ATLAS in 2012

Extra
Dimensions

Contact
Interactions

Heavy Gauge <
Bosons

Leptoqua rks{

New quarks 2
=

Excit.
ferm

Excited Fermions

Other

“Only a selection of the available mass limits on new states or phenomena shown

A. R-Véronneau

H™ (DY prod., BR(H"=l)=1) : S5 ee (uu), m

Large ED (ADD) : monojet + £,
Large ED (ADD) : monophoton + E; ..
Large ED (ADDY} : diphoton & dilepton, m.
UED : diphoton + E; .
8'Z, ED : dilepton, m,
RS1 : diphoton & dilepton, m.,
RS1: ZZ resonance, my, .,
RS1 . WW resonance, my .,
RS g —tt (BR=0.925): tt — l+jets.m
KK B 1t boosted
ADD BH (M, /M ,=3) : SS dimuon, i\?m part.
ADD BH (M., /M _=3) : leptons + jets, £p
Quantum black hole : dijet, F_(m

Scalar LQ pair {5=1) : kin. vars. in eejj, Evjj'
Scalar LQ pair (#=1) : kin. vars. in ppjj, pvij
Scalar LQ pair {B=1) : kin. vars. in 7jj, wvjj

. 4" generation : tt— WbWb
4" generation : b'B(T_ T, .)— WHWt
New quark b' : b’ Zb+X, m,
Top partner : TT = tt + A A (dilepton, Mm?

Vector-like quark : CC, m,

Ex

ited lepton : |-y resonance, m

Techni-hadrons (LSTC) : dilepton, m,,,,;

Techni-hadrons (LSTC) : WZ resonance (vll).m _

Major. neutr. (LRSM, no mixing) : 2-lep + jets
W, (LRSM, no mixing) : 2-lep + jets

H™ (DY prod., BR(H  —sep)=1): 8S ei.m
Color octet scall'ar : dijet resonance, my

Kruger LHC Workshop 2012

L=47 1b”, 7 TaV [1209.4445]

ATLAS Exotics Searches™ - 95% CL Lower Limits (Status: HCP 2012)

Mg (8=2)
Mg (8=2)
M (HLZ §=3, NLO)
Compact. scale R
Mg ~ R
Graviton mass (k/Mg, = 0.1)
Graviton mass (k/Mg = 0.1)
Graviton mass (k/Mg, = 0.1)

ATLAS

Preliminary

Ldf = (1.0 - 13.0) o™

pray fs=7,8TeV
My, (5=6)
Mg (5=86)
A
A {constructive int.)
A

1=5.9-6.116", 8 TeV [ATLAS-COMF-2012-129] 249 TeV 7' mass

L=4.7 b7, 7 TeV [1210.6604) 14Te¥ £ mass
L=4.7 107, 7 Tel [1209.4445) 255 Tevw W' mass
1=4.7 b7, 7 TeV [1209.6503) 430 GeV W' mass

£=1.016", 7 TeV [1205.1015] 1437TeV W' mass

2427eV W* mass
s Gev T gen. LQ mass
e85 Gev 2" gen. LQ mass

538GeV 3 gen. LQ mass

L=1.01b", 7 TeV [1112.4628]
L=1.01b", 7 TeV [1203.3172)
L=4.7 1", 7 TeV [Preliminary]

L=4.7 1b7, 7 TaV [1210.5468) 656 GeV ' mass

L=4.7 fb7, 7 TeV [ATLAS-CONF-2012-130] gr0Gav D' (T 5.3} mass

L=2.0167, 7 TeV [1204.1265) 400 Ge¥  b' mass

L=4.7 b7, 7 TeV [1209.4186) 483 Ge¥V T mass (m(Au} <100 GeV)

L=4.61b", 7 TeV [ATLAS-CONF-2012-137]
L=4.61b7, 7 TeV [ATLAS-CONF-2012-137]

142Tev. V0LQ mass (charge -1/3, coupling ko = v/m)

108Tev VLQ mass (charge 2/3, coupling ko = v/m_)
" mass

q" mass

I* mass (A = m{l*))

p for mass (mip fo) - ming = M)

p_ mass (m{p_) =mix;) +m,,. m(a )= 1.1m(p,))

N mass (m(W ) = 2 TeV)

W mass (m{N) < 1.4 TeV)

H.* mass (limit at 398 GeV for uu)

H:* mass

Scalar resonance mas

10" 1

10

30

10°

Mass scale [TeV]



Summary
» ATLAS is actively searching for BSM signatures

o Supersymmetry searches

- 23 (10) Public CONF notes with 7 (8) TeV
- 49 Papers with 2010-2011 7 TeV data

- http://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults

e Exotic searches

- 48 (6) Public CONF notes with 7 (8) TeV
- 52 Papers with 2010-2011 7 TeV data

~  http://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
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Conclusion
 Huge progress achieved in 7+8 TeV ATLAS data

- 1st and 2nd generation squarks and gluino masses
above 1 TeV

- Natural SUSY more and more appealing (searches
for light sbottom, stop and gauginos)

« Great variety of exotic models probed in ATLAS

- Pushing limits further on exotic particle masses,
cross-sections, and couplings

* No deviation from the SM found until now, but searching
in many places

* Justimagine what 14 TeV will bring... Stay tuned!
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Direct Stop

M.-H. Genest

Several decay modes are possible, depending on the couplings and

the SUSY particle mass hierachy

High cross sections,

very similar to SM
background

;7 (pb)

4= bx=— bW=Jx,

L — E%n

&

Low cross section (2 pb
or less), high mass:
Mostly stop = top +LSP

150 200 250

m; (GeV)
{

300

N t
t{’
/L

0

b +%* and, where kinematically allowed, t + %
Need powerful discriminating variables to reject top BG

Mass ranges , AM (stop — neutralino), AM (stop-chargino), AM(chargino-neutralino)

all play a crucial role in the search optimization
M-H (renect - Searches for Supersvmimeaty
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Dlrect Stop M.-H. Genest

* Five searches with 5 fb* (+ 1 in natural GMSB with 2 fb!) @ 7 TeV

t4-y0
1 O leptons + bjets + MET
:é 1%[_ l:|1|
i : . %Eil\::!ﬁw 5:} S : I =:r:;|:
i i = G ¥ | -
By .E,q-qnnndhm'ﬁ'ﬂn-_ﬂ.i- : ‘-E_. E E :: - _
- Dz,ﬁ:-::liv s Gy | e o E:'_
ol ey S 1D ATLAS ]
;J . {-'_ J‘Lm-d'-'h'.u-?ﬁ'-'_'
Ei 2 .
o F L .
= : 100 200 300 -ﬂ-ﬂD 00 600
g ET™ [GeV]
i
1 Iepmns + b,fefs + MET

l- Daui‘l:l 1{is= TTn'-'I
An"ds ity Slandard Moded [SMI
CImutapeis: (dala oshmaks)

ILd. AT va=TTow

IL dt= 4,7 16"
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[ )
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I. Rizzo
BNL
13 Sep. 2012

Dirac
gauginos

PMSSM

SUSY

REMINDER:
SUSY is not a single
model but a very large
theoretical framework

CMSSM




P MSSM arXiv:1206.5800]

enological MSSM

- 19 parameters (less constrained than cMSSM)
- Neutralino or Gravitino LSP
» Motivated by recent Higgs mass measurement

- Assuming m_ =125+ 2 GeV

* Low fine-tuning

» Parameter space not excluded by current LHC results
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