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Introduction

® A very exciting and productive year — long list of results

m | will focus on some of the most recent searches Beyond the
Standard Model results:
- Supersymmetry
- EXxotic searches

®m Apologies for not being able to show everything...

m Complete information about all results:
https://twiki.cern.ch/twiki/bin/view/AtlasPublic
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The Large Hadron Collider (LHC)
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The ATLAS Detector

Muon Detectors Electromagnetic Calorimeters

Solenoid

Forward Calorimeters
End Cap Toroid

i Inner Detector ieldi
Barrel Toroid Hadronic Calorimeters Shislding
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The ATLAS Detector

Already close to nominal performance!

Toroids B.dl ~1-7 T.m
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Outline

&go \g@\é@Supersymmetry (with MET) 4" generation and
T S Jets + MET heavy “quarks”
- Lepton(s) + MET - Leptoquarks
- 3" generation + MET - Vector-like quarks
- Photon(s) + MET - Top-partner

@ il =IHeavy Resonances Very Exotic Signals
=7 - Heavy gauge bosons - Black holes
- Diphoton, Dijet, Photon-Jet - Displaced vertices
- Doubly-charged Higgs - Slow particles
- Ttbar resonance - Qut-of-time decays
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Why look “beyond” the Standard Model?

= The Standard Model is a (very) effective O—

theory that breaks down at a certain scale :

~ Hierarchy: quadratic divergence of the Higgs "
mass, extremely fine-tuned 4.6%
Dark

- What is the underlying nature of EWSB? Mater
= Dark Matter

- cannot be explained by SM TooAY
® Neutrinos have mass

- where are the right-handed neutrinos?

® BSM models attempt to solve the SM i
limitations ~

Dark
Energy
72%

Dark
Matter

Neutrinos __omm .
D 63%

10%

13.7 BILLION YEARS AGO
(Universe 380,000 years old)
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A very long list of models x signatures

m Many extensions of the SM have been
developed over the past decades

m Supersymmetry s —

m Extra-Dimensions §

m Technicolor(s) W
\

m Little Higgs

-

N
= No Higgs Q\:

= GUT \\
m Hidden Valley \

m 4" generation (t', b")
m LRSM, heavy neutrino
m efc...

(for illustration only)

1jet+ MET

jets + MET

1 lepton + MET
Same-sign di-lepton
Dilepton resonance
Diphoton resonance
Diphoton + MET
Multileptons

Lepton-jet resonance
Lepton-photon resonance
Gamma-jet resonance
Diboson resonance
Z+MET

W/Z+Gamma resonance
Top-antitop resonance
Slow-moving particles
Long-lived particles
Top-antitop production
Lepton-Jets
Microscopic blackholes
Dijet resonance

etc...
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A very long list of models x signatures

Many extensions of the SM have bee
developed over the past S:
Supersymmetry” t N

Extra-Dimensions
Technicolor(s
Little Higgs .«
No Higgs “&
GUT
Hidden Valleyg,
Leptoquarks
Compositeness
4™ generation (t', b')
LRSM, heavy neutrino '/
etc...

(for illustration only)

1jet+ MET

jets + MET

1 lepton + MET
Same-sign di-lepton
Dilepton resonance
Diphoton resonance
Diphoton + MET
Multileptons

Lepton-jet resonance
Lepton-photon resonance
Gamma-jet resonance
Diboson resonance
Z+MET

W/Z+Gamma resonance
Top-antitop resonance
Slow-moving particles
Long-lived particles
Top-antitop production
Lepton-Jets
Microscopic blackholes
Dijet resonance

etc...

A complex 2D
problem

Experimentally,
a signature
standpoint
makes a lot of
sense:

- Practical

- Less model-
dependent

- |mportant to
cover every
possible
signature
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Outline

‘Standard particl tos SUSY particles

8829 . geSupersymmetry (with MET) 4" generation and

Do)

ST o Jets + MET heavy “quarks”
- Lepton(s) + MET - Leptoquarks
- 3" generation + MET - Vector-like quarks
- Photon(s) + MET - Top-partner

sit=i-Heavy Resonances Very Exotic Signals
| - Heavy gauge bosons - Black holes
- Diphoton, Dijet, Photon-Jet - Displaced vertices
- Doubly-charged Higgs - Slow particles
- Ttbar resonance - Qut-of-time decays
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Supersymmetry

® Extension of the Poincaré
algebra

® Fermion < Boson symmetry

= Solves many problems of the /

SM, esp. stabilizes Higgs sector

m |f R-parity (R =(-1)""""%) s
conserved, Lightest SUSY

Particle (LSP) is an excellent
Dark Matter candidate
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Supersymmetry (with Missing Transverse Energy)

. . q
Cascade ending with LSP 4 . | l
— large MET > a & T
1 Jets+MET: Gluino and Squark /./ /@D
prod. dominate F LSP
. escapes
2 Leptons(+jets)+MET: lower detection
branching ratio/cross-section but
complementary 0 ¢
"o, [pb]: pp — SUSY VS8 =7 TeV
3 3" generation (b or t)+MET: | \ _
- |n cascade ) _ "
- direct production requires > 1 fb! ——— - \
coming soon a2 * o
4 Photon(s)+MET: GMSB models
100 200 300 400 500 600 7.700 m“ii?[Ge\??D
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® “Workhorse™ analysis

> 105 =_| LI | L L L L | LI L | LI L | 1T T T I Lz

. . @ = e Data 2011 ('s=7 TeV) 3

- m = H. + Missing E =S 4 —SMTom ;

eff T 9 Ey g 10° L L dt ~1.04 b [C1QCD multijet |

. -~ = . [ W+jets 3

- Optimize cut on m and ¢ [ FourJetHighMass gy ]

. . ] ..E 10° Channel [t and single top =

Missing ET for each jet o oF SM+ SU(860,2400,10) 3

mu|t|p||C|ty 100 ATLAS Preliminary =

-~ Combine 5 channels (2-4 jets) 10k -

Signal Region |[>2jets >3jets >4 jets |High mass 1= *‘ E

Emiss >130 >130 > 130 > 130 i j ‘ i

10 E 1 | ) s | | =

Leadingjet pr | > 130 >130 > 130 > 130 Q 25F S ) B s =

Second jet p >40 >40 > 40 > 80 E 185 ] O SO G I :

Third jet pr - >40  >40 >80 | oseo o

Fourth jet pr - - > 40 > 80 0% 500 1000 1500 2000 2500 3000

AdGet, E)p | >04  >04  >04 > 0.4 M.y = Hy + Missing Eq[GeV]
E%‘i“/meff >03 >025 > 0.25 >0.2
meg [GeEV] > 1000 > 1000 > 500/1000) > 1100

Submitted to PLB
arxiv:1109.6572
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®m Exclude up to ~ 1 TeV for m(squark) =

Limit on simplified model:

Squark-gluino-neutralino model (m

— 0 GeV)
P

750

500

250

— 2000 3 g . —
> =R T TYATLAS Preliminary
8 C : — : ‘I {0 lepton 2011 combined
— r ‘ ‘ i |} e CL oObserved 95% C.L. limit
1750 = e Vo
g C i | : 3 E CL, median expected limit
© L ol E FE A P
= I i A
£ - ! AN 5 e exp. limit 68%, 99% CL
x 1500 = } : I ) o
S C i i ] l‘ 2010 data PCL 95% C.L. I|m|1
| i - ) ]
8— C ! k o L™=1.041b", ys=7 TeV
» 1250 ‘

.............................

DO, Run IF

:I°'|II

7_,,GSUY=10pb_

applles io

0 < m, < 200 GeV _

m,, [GeV]

500

400

300

200

m(gluino)

Limit on MSUGRA/CMSSM model:

MSUGRA/CMSSM: tanf} = 10, A0= 0, u>0

ATLAS Preliminary 0 lepton 2011 combined

L™ =1.04o "' ,18=7 TeV CL, observed 95% C.L. limit

[ LEP2 x = === CL, median expected limit

[ 1 D0gq tanB 3,pu<0, 211" exp. limit 68%, 99% CL

I CDF §,g, tanp=5, u<0, 2 fo™! % Reference point

I Theoretically excluded —— 2010 data PCL 95% C.L. limit
[~ ==\ \ \ ) P
[ IRt -\ ‘\‘ \ \ ]
'T‘\ g\;\ I‘\‘ Y [ e P | | | N
-,.\ ’E “, \ 7{“’ —_—t——— “.’ l -

\§ % \ \ ‘[ L‘ g (1200] .

0 250 500 750 1000? 1250 1500 1750 2000 500 1000 1500 2000 2500 3000 3500
1075 gluino mass [GeV] m, [GeV]
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m | arge Jet Multiplicity (6 jets and more)

- Increase reach in some region of parameter space

I\ ET T T I N S B N B B S B B B L N L SUGRA/CMSSM: tanB =10, A0= 0, LL>O Lim =1.34 fb>1
'_>. - 5 - ° Data 2011 (\=s=7TeV) - — I\T T T T T [T T T T [T T T T[T 1711 NI ISLIL I
210° f‘— dt~1.341 " TotaSM Prediction g §550 2 TLAS obs. O 95 CLimit 3
o F ] QCD+i- qq (Template) ] = F M\(tijets plus E™ Combined SRR
ATLAS « T imi
AN 104 [_1 Alpgen ti— ql,ll _ =500 F- T \\ R exp. limit +1c 7
2 = [ Alpgen W— (eu,t)v 5 £ n Yo L e 201122,3,4 jets plus ET*
L. a0 B Alpgen Z— vv . 450 = \ CL, 95% C.L. limit E
§10 T SUSY Point (1220,180) B [ tep oy .
L 5 % Signal Region . 400 :— C— ‘\\ D D0g, G, tanp=3, u<0, 2.1 fb#—:
10 = E - g (1000) I cOF §3G, tanp=5, u<0, 2" ]
= >7 jets p_> 55 GeV 1 350 |- S - Theoﬁetically ex#luded \ -
10 T = F \ x :. ; =
= ; 300 N E
1 no 5 b A 8 (800) <
B an =1 3 \ ]
= B H = 250 [+% O R e -
—E FE-E T R HEFUPRE :k‘\i . \ \l.‘ \
1 0-1 I EE » \‘l " L 71:' _".'.’?'a i i i \
., ] |:| J 1= ! = |-| s I% 200 __: \ \\\ “ 7&6):;1’-’_—-'-:77 T
51'55 | e E 150 SO | VTN i |
50.5 e + + 0 —; N T T T T T T T O O T Y
. y x x . . : 3 500 1000 1500 2000 2500 3000 3500
0 2 4 6 8 10 1 1416 m. [GeV]
E?'ss/ H; (GeV ™) 0

arxiv:1110.2299
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. SUSY: Lepton(s) + Jets + Missing ET

m | eptons arise from slepton
or charginos or W/Z decays

. Ly = Due to smaller Branching
q \M” Ratio, less stringent limits
g A1 than fully hadronic but
complementary

B | ook for 1-1+Jets+MET
B | ook for 2-1+Jets+MET

- (same-sign or opposite sign)

- Flavor subtraction selects
flavor-correlated decays

(I=e orpu)
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2. SUSY: Lepton(s) + Jets + Missing ET

———— T
ATLAS Preliminal ¢ Data 2011 (Vs=7 TeV)
— Standard Model
-1 [ multijets (data estimate)
IL dt=1.04fb B Woets

1l -II E! I IIIIIL|,|,| IIIII|,|,|| IIIIL|,|,|| IIII|,|,|,|,| IIIII,I-j

10*

m | eptons arise from slepton
or charginos or W/Z decays

® Due to smaller Branching
Ratio, less stringent limits
than fully hadronic but
complementary

Look for 1-I+Jets+MET

ver flow = 0/0

Hl Z+jets
it
Muon Channel B Single top
Il Dibosons
-=+ MSUGRA m =500 m, ,=330

L
3
102;5

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

10%

Events / 100 GeV
nder/o

Datau

Data / SM

;

|~y 500 T T T T T T T T T T T T T T T T
3 EA'II'LAS I|_‘”‘=1.o4f:>",\fs,=7TevI Obslerved CLSQEi%CL ‘
E 450 E—\Pr?||m|nary 1 lepton, combination - —. Expected CL _E H LOOk for 2_|+JetS+MET
400 - \‘\\q\(‘g\o‘o GeV) ey Expected CL  +1o _: . . .
S e E - (same-sign or opposite sign)
350 E = _\'\l::"f:._‘sl(ﬂfl? GeV) E DO §, §, tanp=3, <0, 2.1 fb"az .
o0 B N o ns e s ~ Flavor subtraction selects
2so b NG flavor-correlated decays
E\F.;(SOOGeV) \‘\_”"7'\ N i L Mo ... 1
200 = }-\7 - \& \‘\ 5 ~ § (500 Gev) = .
= §(§ogfsfv;\\~\ _— 7"-\-‘7 A"\‘ o AY\"'*""""'* *i':"'*—u:,% Smeltted tO PRD
i S T e e arxivi1109.6606
200 400 600 800 1000 1200 1400 —
- (Gou (I=e orp)
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2. SUSY: Lepton(s) + Jets + Missing ET

Dilepton (+jets) + MET, ATLAS 1 fb”

@ Background Obs. | 95% C.L. m Leptons arise from Slepton
S OSSR1|155t12+t44] 13 9.5 b n . W/Z d
S C OSSR | 13.0 £ 1.8 41 | 17 | 152 or charginos or ecays
Q.=0S-SR3 | 5.7+ 1.1+ 35 ), 5.0 fb :
o wn
6 SR T eriiza = 1o Due_ to Sma”e_r Branc_hlng
% ED SS-SR2 | 249 +4.1+6.6 | 28 20.3 fb Ratio, less strmgent limits
v o .
RO e than fully hadronic but
) = ATLASPreliminary  _o _ pata2011{s=7TeV)SF T
e sy or complementary
Do Gl = ook for 1-I+Jets+MET
140 f_ Z+jets (SF) _i
a0 S m\L ook for 2-1+Jets+MET
= Diboson (SF) —
3 B snaeeier E = (same-sign or opposite sign)
40 Jrato - - > Flavor subtraction selects
. ee+ Uu-eu  flavor-correlated decays
22 jets m(ll) [Ge\/>] I=eor
MET>80 GeV ( H)
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3. SUSY: b-Jets + Missing E

> 10° L L B B T T T T T T
8 ATLAS  Preliminary 0-lepton,3 jets
o >= 2 bjets
. . s 10t JLdt:o.ssm",\sﬂTev ® Data 2011
- al IT giuinos aecay 2 e
- top production
g 10° Z 3 J etS pr?oduchon
w @ Z production

preferentially to 3" generation? w22 b-jets =L .

m Consider several pheno. 1 v
scenarii, such as:

@) 3 T
T T ~ 0L~ 0 = 25F ‘
=~ 2F
b1 b1 —> bX1 bX»] 8 15 *T
(] E J 4 : = —
~ S 1E R R S
~= *) ~ 0 05E +
gg — 2X (b1 b) —> 2X (be1 ) 0 200 400 600 800 1000 1200 1400
Megt [GeV]
~ o~ ~o~ . ~ ~0 -1
55 production, §» 26+, (@) >> m@) IL it = 0.83 f6"/8m7 TeV 1000 ¥ b b, production, b, b+, JLdt= 0.83 ' \'s=7 TeV
= T T T T —, S e e L I LI I L N0 N A I
© 800 Observed 95% CL, limit = ) & - ATLAS Preliminary ... CL; expected limit 3
= ok R =0 e oMok
- - Lo -1 0 y - i s -
L] o Expected CL_limit - a g” = 8:2?::;;; Jets ATLAS (35 pb') ]
- 1 3 800 ™ 3
600 — P - i g F %) _ 60 GeV B n ]
= ATLAS Preliminary - = E m(,) =60 GeV, m@, ,)>>m(g) 3
= .06_8.(},-‘ J 3 10 8 700 - P =
500 - Olepton, 3 jets o O =4 ° E | |coFbp 265t ]
£ bijetanalyses ,L‘ngw' 1 @ 600 = . et =
400 [ % =, & = ook 52 .
- 9 500 - s L Epash! 7 T =
300 - . = 5 - DCDF §5, > bp25ib o ]
= 3 172 400 |— —
200 - —e 0 3 - . ]
- 3 = - int 3
100 \ 3 300 &= E
- \ = 107 = .
_I | I i 1 i 5 I H h n i I i . i i | i A n 5 | i I\. T i N 0 I_ 200 L1 1 | I 11 1 1 | L1 1 1 | 11 1 1 I L1 1 1 | L1 1 1 I 1 1 1 1 I 11 11 I 11 1 1
200 300 400 500 600 700 800 100 200 300 400 500 600 700 800 900 1000

m; [GeITL-CONF-2011-098 m; [GeV]
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3. SUSY: b-Jets + lepton + Missing E

% IIIIIIIIIIIIIIIIIII 1.Ielptclanlb;slellhelslelelcn‘or; ?
® \What if gluinos decay 3
preferentially to 3” generation? @
m Consider several pheno. i
scenarii, such as: E
Assume m(g) > m(t;) > m(%,*) > m(¥,°) =
(and everythlng else heavier) E
Consider only the following decays: m 4 = Hy + Missing Ejp. oV

- . L N [ L)

g —>T1t ; ﬂ —> bX1 S 550§_ATLASPreIiminary _Etpoi"dég':”gﬁ » f

and %11 N W* 3&10 E j:z§:>=~10b-t;g,me">soieev NO EptdATLAS (35pb)_§

= Complex final states with L E

lepton(s) and b-jets 3 Sl :

= Limit on gluino mass: wh g d A

m(gluino) > 500 GeV at 95% C.L. ol s

my [GeV]

ATL-CONF-2011-098
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4. SUSY: diphoton + jet + Missing E

Diphoton events
........ R e et e et
—¢— Data 2011 (s =7 TeV)

e Qcb

BN W—ev+jets, W—ev+y, tisev+X
Z—vv+yy, Wolv+yy

GGM mélmi = 800/ 400 GeV
SPS8 A =140 TeV

----------- UED 1/R = 1200 GeV

ATLAS Preliminary JLdt =1.07fo”
1

® Gauge-Mediated SUSY Breaking:
- LSP = Gravitino
- NLSP = Neutralino
- NLSP — LSP + Photon 10

m Also interpreted as Universal
Extra-Dimension (UED)

UED:N =6,M =5TeV,AR =20

10%}

103

Events / 5 GeV

102

| IIIIIII| 1 III|L|.I] 1 IIIIL|.|.| | IIIIIII' | IIIIIII'

2 |
0 50 100 150 200 250 300 350 400 450 500

E T LA L L L [ L I L O AL H H miss
= 40%k e Expected Clg limit MISSIng ET B [GeV]
% ; ATLAS — 9?§er\;ed ClLs limit ; 1200 GGM: bino-like neutralino, tanf = 2, cty gp < 0.1 mm
x [ + 26 ] > L
(o} » —— UED LO cross section o, 1100 ATLAS Expected CL g Ll-ml.t =
10 = E Elm F = ATLAS Observed CL s Limit B
- _[Ldt=1.0?fb" Vs=7TeV ] 1000F t1o 3
= B F ATLAS Observed CL s Limit (36 pb™) ]
1 900 =
102_ IIIII _g SOO;MMM _f
F ] 700; [Ldt=1.07 6" ]
L ool v b s b by I BT o \Vs=7TeV J
1200 1300 1400 1500 16001700 600 E 3
1E my [BeY] % E
C | TN A A A A AR | ' h J - = ]
r ] 500 . NLSP —
1300 1400 1500 1600 17r'T?O [(;28]0 b - ATLAS Prellmlnary 9 E
a N c. oy ey T
T T T 4077300 200 600 800 1000 1200
1000 1100 1200 1300 1400 1500 m; [GeV]

UED 1/R [GeV] GMSB SUSY
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Supersymmetry: Summary

B SUSY in its most hoped for incarnation is starting to be in
trouble

- Of course we will continue looking and increasing our reach
s What if SUSY were hiding? (e.g. no Missing E;)

- “Split”, “low-MET", “squashed”, “mashed?”

- Even if very soft cascade at tree level, Initial State Radiation still
creates MET, but this needs to be studied further

m With >1 fb”, other SUSY prod. mechanisms open up —
exclusive chargino/neutralino and 3" generation production

m SUSY without MET: e.g. R-Parity Violation, Long-Lived
Particles, etc... (see next slide and later in the talk)
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Supersymmetry without MET: an example

= Scalar gluon (not gluino!) has JL’:T::;. RIS
same R-parity as gluon — decay to "

pair of gluons

10000

® | ook for 2 back-to-back pairs of C

jets in 4-jet events ¢ PRt
R b = " ol
g 1 T_’_:'?'_L'Q' —— . T_-_+ ]
Y ¢ & =
0.5”“1‘.”1.5H”2HH25HISIIH3.5 ‘‘‘‘‘‘‘ 45”I
> K S e L L A
3 " faras o rs - Angular Distance between palredA Jets
© 304jets p > 104 GeV - ) LA B B I
I~ - T _ ABCD results ] o ATLAS —-— Observed
E 25 }J- Ldt=34 pb1 = ABCD results Fit E % B == Expected
5 o sgluon; Region A % 10 — f ;(; =
o 20 gngTJc?r?; az\éion B A ..E E — écalar-.gluon E
1sF m=190 GeV i N - Hyperpion i
: o Submltted to EPJC
10 2 10° —
. & - ;
5F : E
O:A IR | o URNTLE LY SSPON SIS i M S, 0 - T T : :
100 150 200 250 300 350 .
10, . L L L T
(M1 + M2) /2 (M+M,)/2 [GeV] 100120 140 160 180 200
Average mass of the two dijet pairs Mass [GeV]
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Outline

‘Standard particl tos SUSY particles

8829 __geSupersymmetry (with MET) 4" generation and

Do)

7 - Jets + MET heavy “quarks”
- Lepton(s) + MET - Leptoquarks
- 3" generation + MET - Vector-like quarks
- Photon(s) + MET - Top-partner

Sit=i-cavy Resonances Very Exotic Signals
| - Heavy gauge bosons - Black holes
- Diphoton, Dijet, Photon-Jet - Displaced vertices
- Doubly-charged Higgs - Slow particles
- Ttbar resonance - Qut-of-time decays
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Search for Heavy Resonance

® Predicted by numerous extensions of the Standard Model:
- GUT-inspired theories, Little Higgs — heavy gauge boson(s) Z' (W')
- Technicolor — narrow technihadrons
- Randall-Sundrum ED — Kaluza-Klein graviton

m Experimental challenge: understand detector performance
(resolution, efficiency) for a signal with (almost) no control
sample at very high momentum — Confldence In allgnment
simulation, eftc... '

(2]
5 . ATLAS D\?Vtsozo(m
i ““ﬂ. W= pv EIWEmOO)
" ° =7 TeV :
m FElectrons and muons: _ Nee7Tev Owews

_ -1 w
[Ldt=1.041b =

W ttbar

[[] Diboson
QCD

Rapidly approaching 1 TeV!
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Search for Heavy Resonance: dilepton channel

O % o ,I4TLA5‘;  epmszon I
Neutral heavy gauge boson & 10°k [Lacrorn: @éﬁlm =
: af t=1.21 il B
® Randall-Sundrum KK graviton 12 N ggé%jzev)z
excitation ol e e
® Technihadron ‘:’
® Muon channel: Require 3 10"
station tracks for good 0 |
. 80100 200 500 1000 2000
reSOllJthn _> |OSS Of . arXiv:1108.1582 m(“+“-) [GGVJ
acceptance in intermediate _s%.EE-chambers missing s
region between barrel and & = J / S
end-cap (missing chambers) = [ t-7ev A
N

= w-ll
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Search for Heavy Resonance: dilepton channel

m Neutral heavy gauge boson Sequential SM:

m Randall-Sundrum KK graviton mM(£) > 1.8 TeV at 95% C.L.
excitation RS graviton (k/Mp, = 0.1):

®m Technihadron m(G) > 1.6 TeV at 95% C.L.

Accepted by PRL
arXiv:1108. 1582

> 5 o) . LIRS BN B R
3 - , . ) 2 o
G 600 I Dilepton 95% Exclusion / %— . ATLAS .. Expected limit —
":,_ E ----- Expected Limit ] o \Ns=7TeV Expected+ 1o E
€ 500 Expected+ 1o — Z - Expected+ 26 |
: E Excluded: m(r;) > m(p_ /o) - — Observed limit 7]
4005‘ —: 107 = Z'ssm —
7 . E —Z
- A
300 - v
200 ATLAS Preliminary e S E
- ee_[Ldt 108167 - ee:fl_dt=1.osfb" ............
100 4 N ijdt 1.21 Ifb ] - pu:J-Ldt=1.21 fo!
150 200 250 300 350 400 450 500 550 600 10° gl P D L sl
ATLAS-CONF-2011-125 ™M/on [GeV] mitev)
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Search for Heavy Resonance: W' — v

m Heavy charged gauge boson mr = \/ZpTET(l _COS‘A%,ET)
® Technirho, Little Higgs

m 1 lepton + Missing E; Sequential SM:
, m(W') > 2.15 TeV at 95% C.L.
® | ook for Jacobian peak

ﬂ 1 07 T T T T T T T T T T o but I2011 3‘ 1 — | — B
S ATLAS ae = - e~ NNLO theory ]
> 408 - , [Jw'(500) - :
w L4 "J._ W — ev C]W'(1000) b B —e— Observed limit |
10° I‘—LL’ \s=7TeV [JwW'(2000) S N Expected limit -
‘e, — -1 w 10 Expectedt 16 |
10* - I Ldt=1.041b Bz N Expected+ 26 ]
103 T i ttbar .
[ Diboson
10? QcD
1078 N Ny, E
1 O E _________________________________
1 - ATLAS
T Wy
10” 10° s =7 TeV, [ Ldt = 1.04 fo” s
= nononoq ‘ . c ooy oy by T
1072 ; 500 1000 1500 2000 2500

10° 10°

Accepted by PLB, arXiv:1108.1316 My [GeV] m,. [GeV]
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Search for Heavy Resonance: Dijet

m Excited quarks, strong Probing the quark structure
' i ' d4TeV
gravity, contact interaction beyon e

= ook for resonance § s ATLAS Preliminary -
(“BumpHunter”) above R ° Data
phenomenological fit of the ol ATL-CONF-2011-098i §
data - Ns=7TeV
[Ldt=081f0" 3
10k 2
1; —~4 i
107 —|_§i
g = | ]
g o -
€ -2f =
O b b ey

@ 1000 2000 3000 4000

Submitted to PLB Reconstructed m [GeV]
arXiv:1108.6311
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Search for Heavy Resonance: Dijet

b -

i
g
" 4=

—. Date: 2011-04-18 17:57:29
“-H..,_‘_\-H
b il j,-» .
il My T -. i __'_ - W
% .i r | ?".__:.?:__.'?.;__ } N

m(jet-jet) = 4.0 TeV Missing E; = 100 GeV
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Search for Heavy Resonance: Dijet

Model 95% CL Limits (TeV)
Expected Observed
Excited Quark ¢” 2.81 2.99
Axigluon 3.07 3.32 i i A.}.LAS i
Colour Octet Scalar  1.77 1.92 N B
- ?i’ - Ns =7 TeV .
® Also providing model- S [Ldr=10f" ]
independent limits: 5 | oo/ Mg 1
= T 045 1
E - 0.10
— 107 —~-0.07 E
1 C e .
O - 0.05 |
x| ]
LD
(8)] L i
10° E
_| 1 | I I T T | [ T N N N | I I T I | |_
1000 2000 3000 4000

. Mass, m_ [GeV] .
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Inclusive search

ATLAS Preliminary ILdt =

16f" ¢ Data
Non-prompt pL

Il Diboson

— H (150 GeV)
— H~ (200 GeV)
— H* (300 GeV)

Search for Hea nhance: Same-Sign Dilepton
® Predicted by many models gmz
= Very clean signature 5
® [nclusive, model-independent g

search: 1

Fiducial cross-section limit as .
function of m(pxput) g o I
® [nterpretation in terms of 8 ' ///
. . ) % 100 _ 150 200 250 350
same-sign top production: 2 m(u+ ) [GeV]
2, ATLAS Preliminary — observed
o(tt)<2.9—-4.1pbat95% C.L. ¢ == fuariom e
f :
- pT(u1)>20 GeV,pT(p2)>1 0 GeV —
C M(w)]<2.5, AR(w.jet)>0.4
>‘1I 5 >1 lC)O >260 >3|00
ATL-CONF-2011-126 m(“i“i) [GeV] Dimuon Mass [GeV]
I H. Bachacou, Irfu CEA-Saclay LAPP, 18 nov 2011 32 I



Search for Heavy Resonance: Same-Sign Dilepton

®m Doubly-charged Higgs search

- based on same analysis as
iInclusive search

- window 10% around Higgs mass

—
<
T

e A
ATLAS Preliminary 7

JLdt =1.6fb"

—_
o

—tm  Observed 95% upper limit
==sssennns  Expected 95% upper limit
I 68% of Pseudo-Experiments
95% of Pseudo-Experiments
SER8 | eft-handed H™ production, BR(H=—pu®)=100%
BESE Right-handed H™ production, BR(H™ —ptu*)=100%

~
| P T S S A N R R

o(pp — H™ HF)x BR(H™ — p* p?) [fb]

_1 1 1 1 1 1 | 1 1 1 1 ‘ 1 1 1 1
10700 150 200 250 300 350 400
H™ mass [GeV]

Assuming BR(p*u*) = 100%: T oo e i
T m— Expected 95% CL limit _E
m(H,) > 375 GeV (exp. 342 GeV) +« &.. E
i E
m(H) > 295 GeV (exp. 286 GeV)
2B e Y e * "‘;ITLAS Preliminary —E
0.1E JLdt =16f0" —z
50 200 250 300 350
ATL-CONF-2011-127 H mass [GeV]
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Top-antitop Resonance

. . § 0 W amasproimnay
®m RS graviton might decay 2 i [Lotez0000
mostly to ttbar = il
SM F -
® Limit with 200 pb': 107}
m(RS graviton) > 620 GeV 10°F (f :
(being updated with 1fb) R
tt mass
& 671V e s
O e
9§ : I Exo 1GL.|!"ICEI'1ai'I"II‘y’
& 10F il
é : ATLAS Preliminary
105— e
E | ! | | | | E

L L1 L1 Ll Ill;
800 1000 1200 1400 1600
0, Mmass [GeV]
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Top-antitop Resonance

= RS graviton might decay ,( JATLA S
mostly to ttbar i )Y !

= Limit with 200 pb" - i (£ 7
m(RS graviton) > 620 GeV  |IEAS\ \EINSY SRIi] Eeraiel
(being updated with 1fb1) ' ¥ Lepto) |

® At high mass, requires
special boosted top

| Hadronic top
candidate <

Hadronic top

reconstruction = = 55— candidatp

Leptonic top
candidate
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Top-antitop Resonance

®m RS graviton might decay
mostly to ttbar

>

® Limit with 200 pb': =
m(RS graviton) > 620 GeV ¢
(being updated with 1fb1) ., Jf ++ [ carmosta

® At high mass, requires + 1 .

special boosted top 50 ++ E
reconstruction 4 ", 3
+ + :

_+_

T I T T T T | T T T T | T T i
ATLAS Preliminary -
~»-Data -
Ww -

t -

B W+jets ]

50 100 150 200
Jet Mass [GeV]
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Outline

‘Standard particl tos SUSY particles

8829 __geSupersymmetry (with MET) 4" generation and

Do)

7 - Jets + MET heavy “quarks”
- Lepton(s) + MET - Top-partner
- 3" generation + MET - Leptoquarks
- Photon(s) + MET - Vector-like quarks

sit=i-Heavy Resonances Very Exotic Signals
| - Heavy gauge bosons - Black holes
- Diphoton, Dijet, Photon-Jet - Displaced vertices
- Doubly-charged Higgs - Slow particles
- Ttbar resonance - Qut-of-time decays
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4" Generation Quarks

m 4" generation would significantly enhance Higgs production
cross section

- Stringent constraint from Higgs searches
- Note: apply only if SM Higgs exists!
m {' - WQq: like top, but heavier

- Challenging channel due to the large top background
m b'— tW: like top, but busier b'b' — 4W's and 2b's

® Currently public results only with 35 pb-! (not competitive):
- t' dilepton channel: m(t' — Wq) > 270 GeV
- b' same-sign dilepton: m(b' — Wb) > 290 GeV
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1% Generation Leptoquarks

e-jet v-jet: ~ e-jete-jet: _
m | Qs carry both lepton and baryon / /
number — decay to lepton-quark ", LQ,~ LQ/\
_'-‘%.-)(M, SOO0K, ‘ E “ e u .
® 1% generation: dielectron and S P /
electron neutrino channel LQ \ LQ \
d u
O Multlvarlate anaIyS|s usmg mostly:
8104 ;_ATLAS Prellmmaryr D\DHEet{:_ 7T V)_; 3105 = ATLAS Prellmmary |:|5+Eet{:'_ 7TeV)- e
S ILdt= 1.03 o™ [ Top S10°= ILdt= 1.03fb™" [ Top E
210° L QcD - 210¢ ach ~
S F Bl Diboson 3 s Bl Diboson e
N 102 —LQ (m=600GeV) ] 2110° —LQ (m=600GeV)
= LQLQ—eejj E , LQLQ—evjj B
10 ~ 10 =
- - 10 .
15 —= 3
= 3 1 -
107 ﬂ - o :

0

100 200 300 400 500 SODITOD 800 900
M(electron-jet) Average LQMass [GeV]

200 400 600 800 100012001400160018002000
Event Transverse Energy Sr[CeV]
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1% Generation Leptoquarks

o B=1 :m > 660 GeV
® New limits clearly surpass TeVatron 8=0.5: m > 607 GeV

= Now working on 2" and 3" generation...

100% to eejj 4’ p— 1_I T 11 | LI | LI | LI | 1L I | LI L | LI | LI | LI

3 e / ]

1 0.9;— """"""""""""" f ATLAS Preliminary E

3, 0.8;— = j —;

Q@ 07% LQLQ — eejj+evi =

= 0.65 f Ldt=1.03 fb” E

0.5 3

= s=7 TeV .

0.48 E

0.3 S5 ecjjrevii (Exp)

0.25 —— eejj+ev jj (Obs)  —

0.1F DO (5.4 fbY) =

0 I TN T T I T A I T R
1007% t 800 300 400 500 600 700 800 900 1000 1100

Channel not included here M, [GeV]
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Top-antitop + Missing Energy

T O0F Amias . bmerme (b))
. (O] E ° Data,\'s=7 TeV 3
m Look for topology: TT — tt A A S O [Larosts’ g ;
2} - ]
5 F I E
. T Can be: L -OtherBackgrounds _g
% % Background Uncertainty ]
I " th I i m(T)= eV, m(A )= e —
- Spin %2: 4" generation top partner [ mm-se0 Gev.mia)-100 Gev
% L 2 m(T)=440 GeV, m(A )=100 GeV
. rd . ] S
- Scalar: stop, 3" generation leptoquark
= et 100 150 200 250 300 350 400
3 ‘OQO \Qo | H H Emiss [Gev]
J 3 ATLAS Missing ET [GeV] &
o
=
< JL dt=1.04 fo' = T
\s=7 TeV =3 ATLAS 7
- < JL ot=1.04 " -
. X 3 % — — Expected Limit (+1c) :f \s=7 TeV 1
\ \ 7, %444 Obs. Limit (Theory Unc.) E .
? : i 2 e, T S e m— i,
S50y \ \ % CDF Exclusion g 1tm Y, o
\ | FooxBRITmA) : T
300 350 400 450 500 550 600 A, Mass =10 Gey " nrrsritin,
T Mass [GeV] | === Expected Limit (1) """, */\ 2, i
Observed Limit ", e [,
' | e NNLO Spin-1/2 TT Theory +1 s
Submitted to PRL SRt e
: 300 320 340 360 380 400 420 440
arXiv:1109.4725

T Mass [GeV]
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Vector-like Quarks

®m Chiral fermions are seriously

constrained, but room for vector-like
VLQ

m | ook for Wq or Zg resonance

T T T ‘ T T T | T T T | T T T | T T T | T \ 4000
-»- Data ]

14000__ = L I B ]

: éELéhS Frojminary Wijets ] - ATLAS Prellmmary —8— Data -

12000 annel : - 3500~ NC Channel Ztjets —

C -tt i C Bl ]

B I single Top ] o | Bibason .

10000 Ldt=1.04fb" Vs =7 TeV Multijet N 3000 J Ldt=1.04f"s=7TeV Signal (600 GeV) x 100 ]

> F Z+jets . E 2 Stat + Sys Uncertainty

[:H r Il Diboson . % 2500 .

g 8000 ot S Signal (600 GeV) x 100 _] 0] C ]

- P NS S i e o C .

:Ln@ [ i WY Stat + Sys Uncertainty @ﬁ 2000 _.._._ =

S 00 - g :

o m>900 GeV & 15001 1 m>760 Gel=

o o ] e - .

L i i - - I -

20001~ ' . 5000 I =

- i C - T -

14: o . aiaialaalala s o et T o

(D CTE B 1_4;_ ...... :

@ 1.2f \{\%Q; @ E. | NN g

=== E

8 08 .\ SSONNSN RN N NIRRT

o 0.6& B e~ o D_E-E— ______ .- ——

0 200 400 600 800 1000 1200 U_ 200 200 600 800 1000 1206

M(lepton,E leading jet) [GeV] M(lepton,lepton,leading jet) [GeV]

H. Bachacou, Irffu CEA-Saclay LAPP, 18 nov 2011 42



Outline

‘Standard particl tos SUSY particles

8829 __geSupersymmetry (with MET) 4" generation and

Do)

7 - Jets + MET heavy “quarks”
- Lepton(s) + MET - Leptoquarks
- 3" generation + MET - Vector-like quarks
- Photon(s) + MET - Top-partner

sit=i-Heavy Resonances Very Exotic Signals
| - Heavy gauge bosons - Black holes
- Diphoton, Dijet, Photon-Jet - Displaced vertices
- Doubly-charged Higgs - Slow particles
- Ttbar resonance - Qut-of-time decays
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Strong Gravity at TeV-scale, Microscopic Black Holes

m | arge Extra-D (ADD):

- Brings the Plank scale down to
the TeV scale:

MPIZ ~ MDQ—H%RH

ATLAS Simulation:
14 2e many jets

- Gravity becomes strong at TeV

® Microscopic black-holes

decaying through Hawking = Semi-classical models only for
radiation m(B.H.) >> m(threshold)

® | arge uncertainty on models m A safe bet: decay is democratic
and isotropic

due to our ignorance of « Look for (many) jets and
quantum gravity leptons at high mass
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Black Holes: Multi-Jets, Lepton+Jets, Same-Sign

\"
—
o

[oe]

E T T T T ‘ T T T T | T T T T | T T T T ‘ T T T T @
. © _F ATLAS Preliminary A ]
[ M U Itljet G107 3 ——— MC:PYTHIA 35 pb E
S10°E — = BH(n=2M_=1TeV,M, =4.3TeV) _
% 5; —— BH(n=4M =1TeV,M,=2.9TeV) _i
N L+J etS ~— % 10°¢ BH(n=7,M =1TeV,M,=2.1TeV) 7
b 10 3 —o— BH(n=4,M=1.2TeV,M, =3.5TeV)=
- 10°F .
® Same-sign Di :
10°¢ JPTTTIIR
10F ‘ o .
. =0k
1E p‘ oo =
E @) 3
= O A .
0 T T N LA N N I 10_1§ o ™ o] E
o1 0° —* Datans=7TeV |- ' ' e Data2011 Ns=7 Tt 2L =
> :é L] u+fake 8 —— Total Bkg A 10 E | -! | | L | E
LIJ 1 - i _ 1 1 1 1 1 1 1 1 1 Il Il Il Il 1
02k e i ATLAS — _ g0 Wet . 0 1000 2000 3000 4000 5000
* Ldt=1.3 fb1 [ Diboson % X pT [GeV]
oo [ ] Single top: Wt c e
10 lll — My=4 TeV -2 107 ] 3
1 [ 10 eyl =
10! ATLAS 7
g . 1 Preliminary 3
10_2 55 e 1 :
Agmasaessssmacs 10 =
£ 2 Zsame-=sign -
~ [(¢))] 2
& g a—
0

5 10 15 20 25 30 35 40 45 & ol 7000 1500 2000 2500 _ 3000 35;00
. N Y p [Gev]
# high-pT Tracks v T
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Black Holes: Multi-Jets, Lepton+Jets, Same-Sign

ATLAS Preliminary

= Multijet EOQ T e
m | +Jets = | ’
m Same-sign Di n

4
observed limit
> T T T T T T g Bata2011 Ne=7 Tev) ] expected limit
—— Total Bkg — N Ny g
(oD 10° Jl dt = 1.04 5" Weets & f | expected 1 sigma Mpy =k Mp
S ' CJQcp E expected 2 sigma
% Bl Z+jets J .
e Black Hole N I
& o = 1 2
] My [TeV]
2 2
2 e
D I I I I ' 1
0 1000 1500 2000 2500 3000 3500

2P [GeV]
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Long-Lived Particles: Decay in the Muon Spectrometer

M. Strassler

| Communicator |

®m Hidden-Valley theories are
great at predicting strange
signatures.

®m Ex: Production of long-lived
particles living in the hidden
sector, decaying mostly to b-
bbar.

m | ook for 2 isolated pairs of b-
decays outside the calorimeter.

m B-tagging with the Muon g usy ,\bB
Spectrometer! —

h/ h, — .,,<b

Mixing b

Displaced vertices
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Long-Lived Particles:

Decay in the Muon Spectrometer

®m Dedicated trigger and
reconstruction

m Expect (almost) O event,

observe 0 event

vertex

m Note: punch-through's very well ::V‘ATL AS

- - - 1 EXPERIMENT
described by the simulation! 2 EATEREMEN
http://atlas.ch
- T T T T T T T T T T T — S. I t.
% 800:_ I I I AI-“I-AIS . II’ ' T = Imulation
5 700:_ =+= reliminary _: = 3_ I | I
s E _+_ —+— — QCD dijet MC 3 _g H: 95% CL Limit: m,=120 GeV, m, =20 GeV
— - = M -=--= 95% CL Limit: m, =120 GeV, m,k:40 GeV 7
é 6005_ _I: —e— Data (\E:? TeV) _E § 2'55_“ 85% CL Limft: m,=140 Gev, m, =20 GeY
E 500__ = é i s 85% CL Limit: m =140 GeV, m,k:40 GeV
z R ] 3 2 ATLAS Preliminary
400, E . 150 ILdt =1.94 "
3001 . = 3 i fs=7 TeV
200 —— = 1
100 e - -
— = o - r
OE | 1 | 1 1 1 | 1 | 1 | 1 1 1 | 1 1 1 | E —
0 2 4 6 8 10 % y —>5
Number of reconstructed tracks | , Froper decay length [m]
Tracks caused by jets in Muon Spectrometer 1m 15m
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Long-Lived Particles: Decay in the Inner Detector

= R- hadrons (hadronized squarks or ¥
gluinos)

m Vertex outside the beampipe, in
association with a high-pT muon

®m Requires good understanding of
tracking, detector passive material

E Run 165821
_ Event 1605517

Pixel modules

E ‘:ll T T T 171 \H[ |
02k ATLAS .
= T e ; & preliminary ]
g 10°F e data 2010 - < I y
o g [Jacomc  ATLAS S S 10 ILdt=33 pb
% C W,z MC preliminary 1 2 g
2 : B 1E
I + ; ¢ ] : : e
o 41 B " 3 f . 4+ 7 Signal Region: O | —a 700GeV§ 494 GeV 7’
H * 1| ~ ~0 |
T ‘ T’ < Ntracks > 4 107"E —+— 700 GeV §, 108 Gev 7,
‘ E *Vertex Mass > 10 GeV [ —— 15TV 404 Gevy, 1
102 — 150 GeV g, 108 GeV)”(? _
10.1 NI BN RN BN A S ST BT A B R R BT B R B a I Ll 1 Lol I L i
20 40 60 80 100 120 140 160 140 1 10 102 10°
Vertex r,,, [mm ct [mm]
Ocm Decay Radius 18 cm 1T mm 1m.
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ATLAS Searches*

- 95% CL Lower Limits (Lepton-Photon 2011)

MSUGRNCMSSM

Simplified model {Ilghtx ):
Simplified model {Ilghtx J:0-lep+E; .
Simplified mnde_.t.!' {I|ghtx1) t0-lep+E; .
Simpl. mod. (lighty ) : 0-lep + b-jets + E; ...
Simpl. mod. [g—)t’[xi:l 1-Iep +bjets +E; ..
Pheno-MSSM (Inght i ] 2-lepSS+E; .,

Pheno-MSS5M (light x ] 2-Iep DSSF +E; s
GMSB (GGM) + Snmpl model ;7 + E

laa

GMSB : stable T

Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons

o RFV (4 a11=0-01, 4,,,=0.01) : high-mass ej

Large ED (ADD) : monojet
UED :vy+E s

] T,

§ RS with k/M,, = 0.1 :m,,
c RS with k/M, =0.1:m,,
g RSwithg /g =-020:H +E, .
i

o

b

O-lep +E, ..
D'IEP + Ef,rnlsa

SUSY

Quantum blagk hole (QBH) : : Mgy F(2)
QBH : High-mass o
ADD BH (M, /M,=3) : multijet Zp ,
e ﬁ.'??..ﬁ!f'...!ﬂ!;n‘.’ﬂ!..:?l _____ S ?..F'.!F’.?!‘E_'l_‘_'_*_‘gn_m_-__
=~ qqqq contact interaction : F (m )
& gquu contact mtemctmn m

10."{

4" generatmn coll. mass in Q 4Q4—> Wqu
4" generation : d d — WtWt (2-lep S5)

T, gon. = tt+AA,: 1 lep +jets +E,
Major. neutr. (LRSM, no mixing) : 2-lep + jets

Major. neutr. (LRSM, no mixing) : 2-lep + jets
H {DY prod., BR{H —up)=1) :m

o (lke-skgn}

Exl:lted quarrﬁs My

Axigluons : mduﬂ,

Other

L=36 ph”" [2010) [arKiv=1103 3864 {Bayesian limidj)
| L=42 o0 2010} farkiv:1104 4328)

-1
iy | L=1081.21 " (2011} [arkiv: 1108.1582]
L=1.04 Fb™ (2011} [arkiv:1108.1316]

§ =g mass
4 =g mass ATLAS
ﬁqm";zis Preliminary

§ mass {fug mib) < 600 GeV)
g mass (for m(i1} < 80 GeV)

g mass
4 mass
{ mass

jmr = (0.031 - 1.60) fbo™'
Vs=7TeV

o

My &6
Compact. scale 1/R
Graviton mass gso

KK glugo mag

7 mass
g mass
b mass
t mass
V. mass

A M, (5=6)
My
My, (5=6)

My, (5=6)

- A W

”

ETTeN A
w 48TV A
@ 1BaTev Z' mass
zasTey. W' mass
T gen. LQ mass
2™ gen. LQ mass
Q, mass
d, mass
T mass
N mass (m{W ) =1 Tew)
W mass (230 < m{N) = 700 GeV)
H;~ mass
q* mass
Axigluon mass

Scalar resonance mass
| | | L 1 1 11 | | | L 1 111 |

*Only a selection of the available results leading to mass limits shown

1 10
Mass scale [TeV]




My own one-slide summary

Unfortunately, no hint of New Physics in the LHC data...

Lower Limit (95% C.L.)

SUSY (ma = mg) 1 TeV
Gauge bosons (SSM) 2 TeV
Excited quark 3 TeV
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@]U]1[e)e] ¢

® Thanks to the LHC for delivering so well and so fast
An impressive number of results from ATLAS and CMS
m Unfortunately, New Physics was not “around the corner”

m Experimental challenges as we enter further the Multi-TeV
world:
- TeV leptons

- Boosted objects (W, top) — see J. Pilcher and A. De Roeck
- |nvestigate less obvious signatures

m Expect 15-20 fb' by the end of 2012
followed by 300 fb' at 14 TeV by the end of the decade (?)

® [{'s only the beginning!
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Higgs Search: Combination of Channels

® One step back: before
setting limits, let's see if we
found anything...

o HE =
107 \(/\é
o2k N e e S -

B 5
107 = , CMS Preliminary §
— Ldt~1.1-1.7 b —
+F : ; J ---- Expected
107240 L A —— Observed %
107 é— . [ Ldt~1.02310' — Observed _%'
B = “(LP 2011) ---- Expected 3
107E 5, /4 ATLAS Preliminary E
10'7 B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I TR N N B | ]
100 . _ 200 300 400 500 600
Injected signal
160 GeV m, [GeV]
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SUSY: Lepton(s) + Jets +

B ATLAS SUSY 2-lepton event selection:

- Opposite-sign

- Same-sign

- Flavor-subtraction

Missing ET

Signal Region 0OS-SR1 | O5-5R2 | OS-SR3
BT [GeV) 250 220 100
Leading jet pr [GeV] - 80 100
Second jet pp [GeV] - 40) 70
Third jet pr [GeV] - 40 70
Fourth jet pt [GeV] - 70
(b)
Signal Region SS-SR1 | S5-SR2
Efli‘i“ [(_:'E“\-"': 100 &0
Leading jet pr [GeV] - 50
Second jet pp [GeV] - 50
(c)
Signal Region FS-SR1 | FS-SR2 | FS-5R3
= [GeV] 80 80 250
Number jets > 2 - -
mi veto [GeV] - 80-100 -
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3. SUSY: b-Jets + lepton + Missing E

% IIIIIIIIIIIIIIIIIII 1.Ielptclanlb;slellhelslelelcn‘or; ?
® \What if gluinos decay 3
i k ion? :
preferentially to 3" generation” E -
m Consider several pheno. i
scenarii, such as: 3 ;
Assume m(g) << m(t,) << m(q, ,) = m(b,) =
Consider only gluino-gluino production e '1200 o
followed by decay through off-shell stop: L Moy = ;X m(q)'rm(':)' 'ﬁ?!gg\m& w (GeV
g-T1t — tty % d0f- Etp::t‘;?éei‘s':.ﬁ'ﬁm 35:
£ 3% ATLAS Preliminary 3 &
® Complex final states with e
lepton(s) and b-jets 200 £
® Limit on gluino mass(m(y,) < 80 GeV): — |
m(gluino) > 540 GeV at 95% C.L. 3 |

350 400 450 500 550 600 650 700 750 800 850

ATL-CONF-2011-130 my [GeV]
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Search for Heavy Resonance: ep

E ' ATLASPreliminary ® ?gt'al'z;:ﬁ‘ B Instumental 3
. . 5 _ —— Total Bkg. WW/WZ B
m | epton Flavor Violation occurs & ¢ ge, i TS (650 Go) 2
P » Ldt = 0.87 1b B 7/y >t — - Z(700 GeV) o
e.g. in RP-Violation SUSY 8 10 E
- sneutrino decaying to ep ° E
. . . 1 =
®m | imit of 11 fb at high mass N
10 L=
m Constrains on RPV coupings 7 *
FTTTN AL LI L L L DL L L L B g Og “-+““+ -------------------------------- :i
Ha) ATLAS Preliminary &= meoy i, =010, =005 0706 200 300 400 500 600 700 800 900 1000
o 10t Vs=7TeV  ERT et M [GeV]
= | Jlatmosr i,
3 3 [ Expected Limit +2 ¢
D: 10 ?\ m— = ATLAS 2010 limit 7;
mF E
X el N T~ -
BRIV -
4 F : .
O [ S i
&\c; e TR e
C &
1 lllllllllllllllllllllllllllllll

100 200 300 400 500 600 700 800 900 1000

m, [GeV]
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LI

TTTIIT[TII

IIIIIIIlTYlIIT[T

—— SM background

—¥— data

| ATLAS Preliminary
. - . .

Ldt=1.02fb"'\

N

jet 1

Illll

=7 TeV |

W_

>
(O] L
O
e -
2 F L L L L B B AL BN b —~
© C . —e— Data ] ﬂ B
® 6000 — ATLAS  Preliminary  — 0w, — CICJ
2 = Ldt=1.02fb" 0 wiiets - >
b - [Jaco ] ) 3
& 5000 e+, Njet = 2 B — 10°
C H z-jets 7 B
— -singlelop — —
4000 — —— Total SM (Syst. Unc.) —_ -
3000 — — -
2000 — —
1000}~ fﬁﬁﬁm\\ E
L = 2
g e e 10
s 12 =
065 2

0 50 100 150 200

250

300 350 400

M, [GeV] 5 E
| J signiricapcel of Entelrva\: 0|33csI L L JE
100 150 200 250 300
M, [GeV]
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m | arge Extra-D (ADD):

- Brings the Plank scale down
to the TeV scale:

MP:’Z NMDQ-I—HRH
- Graviton escapes detector

®m Also Split SUSY

®m | ook for a jet and
~ nothing else
®m Challenge:

- Instrumental background
- Understanding Z(— vv) + jets

dN/dE™ss

>
©
o
~
)
2
[
o
>
B

m
T

My lower limit [TeV]

TL-CONF-2011-096 __ | ~
10* 3 —e— data 2011 E
- ATLAS Preliminary Total BG .
3 : CJZ(—vv)+jets
107 J.Ldt=1fb1 T W (o )+ jets 3
- [Jacb ]
10 \s=7TeV CJz(=1l)+jets =
E I 3
T sy ADD (n=2, M_=2.0 TeV)
10 e e ADD (n=6, M_=1.5 TeV) 5
1 =
gy o e T
107 e | =
_2 i —
10°E] l L _I:‘r;
200 300 400 500 600 700
Missing ET [GeV]
5¢ | x x T
4 5 -1 .. —
= Ldt=1fo  ATLAS Preliminary 7
4 = ATLAS 2011 —
= \Ns=7TeV 3
35 ? ..... CDF 1l
3 ? --------- LEP combined =
25F N
2t
1B =
1 ? '.-“-“-TI-“-II-“-“-“-”-“-“-TE:::::::I'”'“'“'”'“'I:I',........-.--..,_____________T:
05F g
| | | | |
0 2 3 4 5 6

Number of Extra Dimensions

H. Bachacou, Irfu CEA-Saclay LAPP, 18 nov 2011

59



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59

