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Content

With more than 2.5 fb-! of integrated luminosity collected by ATLAS, searches for new
particles are on-going.

|, Standard Model Higgs-boson
H->WW-Slvlv
H->ZZ->llvw

Combined results

2. Beyond the SM physics:
R-parity conserving SUSY
W’
Prompt equal-charge muon pairs

Top-anti-top resonances

https://twiki.cern.ch/twiki/bin/view/AtlasPublic
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Standard Model Higgs-boson

Higgs production at the LHC: = 10F . . : —3:
¢ Gluon-gluon fusion a - \s=7TeV SM g
* Vector boson fusion oc ] §
* Associated production: WH, ZH, ttH n).;: 1 WW — Fvag E z
o - .

WW — VIV

Signal (I = e, n) Mass range (GeV)

H—yy 110-150 ZZ - I'qg

WH — lubb 110-130 ZZ = I
ZH —>llbb 110-130 \\ B :
H > WW-loly 110-300 10°¢ NVBFH G T N3
H — WW-osluqq 240-600 AR 0 ‘L’j 0 c\t; :
H—ZZ -4l 110-600 10700 500 300 400 500
H - ZZ —llvy 200-600 M, [GeV]
H — ZZ —liqq/llbb 200-600

All cross section limits presented are CLs based limits
determined using the profile likelihood method.
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New

H->WW-=lvlv  (I=e,p) ATLAS-CONF-201 I-134

Cut & Count method in 2 jet channels (0/1 jets (not b-tagged))

- ATLASPreliminary ~ » bus =

T
%< SM (sys @

= ATLASPreliminary ~ » ows -

L e e e
== SM (sys @ stat]

18

stat)

> 3 = =
Base selection (not a full list): g 40— [ Laterron B M _ g 16 omrton | Lm0t B WV
* 2 leptons (veto Z-resonance) o TSGRt = oV 2 Tt = e
pr>25 GeV, g oo + 1E o E
pr>20(15) GeV o gt E
« E;™s relative to nearest 125‘ & : 4;_ _
jet/lepton > 40(25) GeV ‘. e SR B,
* exploit spin correlation in = 1_52_ \ T } } l ! - 2 “ \ ! E
signal 2 ¢l H-H USSR S
m; < 50 (65) GeV %760 50 100 120 740 160180200 220 240 0'5:_6'6 80 100 120 140 160 180 200 éz‘b‘z'rlé_:
AQ, < 1.3 (1.8) i (et iy [GeV]

« Higgs mass dependent cut on my =y (B + Epmiss)2 — (Pyll 4 P,miss)?

transverse mass

Background normalized using control regions
In O jet channel dominated by WW

In | jet channel dominated by WW and tt

The exact cuts depend on the lepton and jet
channel and the considered Higgs mass
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New

H->WW-=lvlv  (I=e,p) ATLAS-CONF-201 I-134

For each Higgs-mass the
95% CL limit for the
cross-section is calculated
and compared with the
SM cross-section and the
expected limits.

~ ATLAS Preliminary ~ CLs Limits
—— Observed H—)WW(*)—>|V|V

—_
o
N

---- Expected

. det=1.7fb'1
D;2G \s=7TeV

—
o

With this data we can
exclude the mass range
154 < m, < 186 GeV at
95% CL

95% CL Limit on G/GSM

No significant evidence
for a SM Higgs-boson is
found with the largest
discrepancy being less AT T T T T T T
than 2o 10 120 140 160 180 200 220 240 260 280 300
m, [GeV]
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H->ZZ->1lvv

(1=€,u)

Limits set based on the transverse mass distribution

Base selection: 3
* lepton pairs consistent with Z decay 2
« E;Miss (66/82 GeV) £
=>
Backgrounds: -
* Top & W (estimated/verified from data)
* Di-boson (taken from theory) .
* Z (from MC: relying on correct systematics for E{™s tails) 3
=]
_ 2 = miss miss
S NN Y ]2 [|oT+|oT f E
> 40 - o
3 - ATLAS Prellmlnary ; g
351 _ -1 o
o E Hos Ivy o data|Ldt=1.04t0" °
£ 30k Total'BG = E
e _F e Top E =
S 25F ZZ WZ,WW = —
= o e 7 &)
w20 -azr,’i;\r’m (m, =380 GeV) 2
150 |11 = &
10F |...., =
%3500 300 400 500 600 700
Results: m; [GeV]

mass range 350 to 460 GeV excluded at 95% CL

6

14

12

10

I L
ATLAS Preliminary

Total

— T —
e Data g L dt=1.04 fo'
ackground

] Other Backgrounds
—— Signal {m =400 GeV)

250

300

ET™* [GeV]

||III|II
—e— Observed

II|III|III|III|III|III|III|_

ATLAS Preliminary

------ Expected a4
[ ]+2c H—ZZ—llvy

II|III|III|III|III|III|IIII—

200 250 300 350 400 450 500

Nicole Ruckstuhl (Nikhef) Crimeal |

550 600
m, [GeV]



New

Combined limits ATL-PHYS-PUB-201 |-135

Excluded at 95% CL.:
146 < m(GeV) <232
256 < m(GeV) < 282 1
296 < my(GeV) < 466

T ITIIIIIl

g F e obe B & [ ATLASPrelminary  CLsLimits |
= | Hoyy (1.08167)  ==== H— ZZ— Il (1.96-2.281b™") _| “'6 r ]
o | Ho WWo Iviv (1.70 ") ooeeeen ——— H—ZZ- liqq (1.04 tb™) a - —— Observed
c WZH,Hobb (104167 = = ——— HaZZollvv (104107 o - .
_8 — Hstt (1.06 fb™) — = ---- Expected J.Ldt 1023 fb-1
E £ 108 Mo TS
1 105_ 3 C [J+26 \s=7TeV .
S -2
2 B i)
Ty} — D
@ B TE SN R e =
15 E - ]
— e ] 1| I I A B BT
| ATLAS Preliminary .[th1.0-2.3fb'1,\‘s=7TeV CLs limits | ! 200 400 500 600
e S S S, my, [GeV]
100 200 300 400 500 600 A
my, [GeV] _9”’ - ATLAS Preliminary ClLs Limits ]
e} L |
. .. c — Observed
Combined limits based on |.1to 2.3 fb"! of 201 | data S T - Expected .
= j Ldt=1.0-2.3fb" |
= 10 NERE E
- [(+20c \s=7TeV ]
32 _
n
[e)]

T IIITHW

An excess of at most 2¢ is found 1050740 Je0 180 200 220 240
my, [GeV]
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Beyond the Standard Model

Many BSM models have been studied

» Supersymmetry » No Higgs » Compositeness

» Extra-Dimensions » GUT » 4th generation (t', b')
» Technicolor(s) » Hidden Valleys » Heavy neutrino

> Little Higgs » Leptoquarks ) ST

General approach of BSM searches:

* Impossible to test all models separately and for full phase space.
Analyses are aimed at specific signatures.

* Focus on several agreed representative benchmark models.
Model independent cross-sections limits are computed.

These limits are translated to model dependent results.

| will only discuss a few of these analyses:
* R-parity conserving SUSY

« W

* Prompt like-sign muon pairs

* tt resonances
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R-parity conserving SUSY
General properties:

Lightest SUSY particle stable .
High ETmISS

LSP often neutralino or gravitino

SUSY particles created in pairs

Cross-section dominated by squark and

gluino production . o -
Mini d At least 2,3 or 4 jets for ¢, gg and gg
inimum decays:

. -0 ~0

q—qX1 g — qqX

Decay chains with charginos or sleptons === | eptons (searches with 0/1/2 leptons)
Long decay chains mmmmm) High jet / lepton multiplicity

Relatively light sbottoms, stops and staus ) Enhanced b-quark and tau production
(due to stronger mixing in third family)

In gauge mediated SUSY:
LSP is the gravitino, NLSP is often bino Two photons in the final state

Primary decay: )2(1) — 7@
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SUSY channel: jets,

-

Css and O leptons

five signal regions: optimised for ¢¢, gg and gg Signal Region |>2jets >3jets >4jets High mass
Emiss >130 >130  >130 > 130
Background estimated in each channel with a Leading jet pr | > 130 > 130 > 130 > 130
combined likelihood fit on the signal region and Second jet pr >40 > 40 > 40 > 80
five control regions. Third jet pr - > 40 > 40 > 80
> 1OEEI LA B B ;ID;tlaléo;1lslsl=ltf"I|’el\x)l ™1 Fourthjctpr - - > 40 > 80
CDD : J Lt~ 1.04 f" — SM Total A¢Qet, Ef)min | >04 >04 >04 > 0.4
?_ 10° ‘E ' EVQVEEEUM]EI ET™ [meg >03 >0.25 > 0.25 >0.2
2 [ DietChannel — Megs [GeV] >1000 > 1000 >500/1000 > 1100
E 1045? Egﬁnfssmﬁﬁlgé;p‘m.oaw) g 10 AR '&5‘:7};\;)‘ 3
10°E ATLAS Preliminary 8 o JLa-toew S ]
E % [ FourJethighMass g7
1P A S R 1
- : 107 - ATLAS Preliminary =
10 M = E-MsS+pr of jets ]
1Ei.l.... ..--ﬁ....l....| 3
= o5 500 1000 1500 2000 2500 3000 © %505 7000 7800 2000 2500 000
m,, [GeV] M [S6V]
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SUSY channel: jets,

Signal Region
Process
. . = 4-jet, > 4-jet, .
> 2-jet > 3-jet High mass
mer > 500 GeV | mer > 1000 GeV
Zfy+jets 325+26+6.8 25826149 208 £ 9+ 37 162+£21+£36 33+£1.0+13
Wets 262+39+6.7 227+35+58 36730+ 126 127+£2.1+47 22+09+1.2
rt+ Single Top 34+15+1.6 56+2.0x22 375+£37+74 37+£12+2.0 561721
QCD jets 022+£006+0.24 | 092+0.12+ 046 34+£2+29 0.74£0.14+0.51 | 210 £ 037 £ 0.83
Total 623+£43+9.2 55+38=x73 084 =39+ 145 334+£29+63 132+19=x2.6
Data 58 59 1118 40 18
Result:

The five signal regions exclude non-SM cross section within
acceptance of 24, 30,477,32 and 17 fb at 95% confidence.

New model dependent limits on gluino and squark masses:

|. MSUGRA (tan=10, A,=0, u>0):
Limit for m |, extended to >450 GeV at low m,
Low m,,, excluded within allowed m, range

2. Squark-gluino-neutralino model (M, =0, only gluinos and squarks)

Mass limits on squarks and gluinos up to | TeV

m,, [GeV]

squark mass [GeV]

Css and O leptons

MSUGRA/CMSSM: tanf = 10, AO= 0, u>0

ATLAS Preliminary 0 lepton 2011 combined
L™ =1.041" \s=7 TeV e CL, Observed 95% C.L. limit
600 LEP2 2; = === CL, median expected limit
D0 g, g, tanp=3, u<0, 2.1 fb™! - exp. limit 68%, 99% CL
I CDF g, tanp=5, u<0, 2 fo’! % Reference point
B Theoretically excluded —— 2010 data PCL 95% C.L. limit
500 [— =
- 2. £l
NER %, §(1200)
400 [~ A —
\ i §(1000), ]
300 INEN SR
B gl §(s00) | 7]
8, T G
% . ek sk I
200 L) - §(660),
LT I ik I LRk I 1 1
500 1000 1500 2000 2500 3000 3500
) , m, [GeV]
Squark-gluino-neutralino model (mL =0 Ge\?)
2000 T T T[T T ATLAS Preliminary
H : 0 lepton 2011 combined
1750 | |‘ e CL, Observed 95% C.L. limit
f l. ===: CL. median expected limit
AN s @xp. limit 68%, 99% CL
1500 A .
i %, — 2010data PCL 95% C.L. llmﬁ
L™ =1.04 17 15=7 TeV ]
1250

1000

Tevatron, Run |
DO, Run I

750

500

Sgusy = 10 pb

250

LEP2 g

0 250

500

750 1000 1250 1500 1750 2000

gluino mass [GeV]
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Events / 100 GeV

Data / SM

SUSY channel: jets,

Base selection:

Emss and 1 lepton

New

MSUGRA/CMSSM: tanp = 10, A0= 0, u>0

* | lepton (electron or muon) S L o e B
e>30or>4 iets & - ATLAS L™= 1.041b", Vs=7 TeV —— Observed CL,95% CL ]
- T ] o 450 _—Preliminary 1 lepton, combination — . Expected CL —
* High E;™ss S e s ]
. . ul —~._§@o0Gev) Expected CL_ 1o T
* High transverse mass (lepton and E;™'s) 400 b e atoocey ’ .
. ~ . - B LEP2¥ .
* High m_¢ E{™s+p; of jets+p; of lepton o - -
e —— T § 800 Gev) \j DO §, &, tanp=3, u<0, 2.1 fo' 1
= I TR F— a0 cew ]
= ATLAS Prellmlnary « Data 2011 \s=7 TeV) o 300 I - CDF §, §, tanp=5, <0, 215‘—_
- — Standard Model s - R S N ]
10 Ld -1 Dmt?l?ijea;; (da?aeestimate) ! F— NN — e+
= t=1.04fb B Whiots N “ . 3
- -Z+Jets § R N Y g(SDOGeV) E
103E Muon Channel -smgletop g - jfsimew \‘\ \\ — = _.)H,.,':m, S ——
= I Dibosons g 200 — Somrme—emS A N, . (500 GeV) =
- --- MSUGRA m =500 m, ,=330 ]z C ~ RS N St S _\\Jf__ e
1025 3J Loose Signal Reglon beforeM i cut a = q(400 Gev) ,.\P N 3, \, L '_":
= 150 : - & (400 GeV) -
B 1 1 1 I 1 1 1 :
10 200 400 600 800 1000 1200 1400
— I m, [GeV]
e =T
- A T
10" L Result:
2 E Due to small branching ratio, limits are less strong
NN A G il VS Y VA . ST . . . .
'E ++—{—+ 7 1  than those obtained in the 0 jet channel
0 0 2(I)0 4(')0 6(I)0 8(30 1 OIOO 1 2.00 1 4I00
m,, [GeV]
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Other SUSY searches and conclusion

» Other SUSY analyses in ATLAS include searches with:
At least | b-jet
More than 6 jets
At least 2 photons (gauge mediated SUSY)

» No significant excess has been found in any channel

» Most of the “easy” phase-space has been excluded
Limits will increase with more luminosity

Upgrade of the LHC to 14 TeV will also result in a “jump” of the obtained limits

» Effort now mostly focused on the more “difficult” phase-space
Small mass-differences leading to soft particles

Light stops, but heavy gluino’s and other squarks
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Events

. ? :

Heavy gauge bosons: W arXiv:1108.1316
107 T T T 1 I T 1 T T 1 T T T I 1 1 E‘ 1 — | I I —]
ATLAS ® Data 2011 = - - NNLO theory -
108 W [Jw(500) o0 - Observed limit
— eV [JW'(1000) o B —e— Observe |-m|-t ]
10° \Ns=7TeV [Jw'(2000) -y Expected limit -
. J Ldt=1.04fb" w 101 [ Expected+ 16 |
10 ) Bz u Expected + 26
103 .ﬂbar B -
[ Diboson i ]

102 DQCD

10%E E
10 - .
1 L ATLAS -
y F W —>lv ]
10 10%ENs=7TeV, [ Ldt=1.04 fi" E
-2 Lo | 1 I I C 1 L PR R B R B! IR [
10 102 10° 500 1000 1500 2000 2500
m; [GeV] m,, [GeV]

Excellent correspondence between measured transverse mass and SM expectation, also in the muon

channel.

Exclusion at 95% confidence level: W' with Sequential Standard Model couplings with m\, < 2.15 TeV.

The Z’ limit is1.83 TeV (see talk by A.Ventura)

|4

Nicole Ruckstuhl (Nikhef) Crimeal |



Prompt like-sign muon pairs

ATLAS-CONF-2011-126

Prompt defined as produced at the interaction point.
SM signal dominated by: WZ, ZZ, W*W#, ttWV, all with relatively small cross-section

Non-SM signal:

* Supersymmetry

* Universal extra dimensions
* Heavy Majorana neutrinos
* Fourth-family quarks

* Doubly charged Higgs

* Etc.

Non-prompt muons rejected by strong
quality requirement on muons:

* Charge Muon Spectrometer = Charge Inner Detector
¢ dO-significance < 3

* Strong isolation requirements

dimuon pairs / 20 GeV

Data / bkg

New
12 ATLAS Preiminay  * Data
- n I Ldt=161b" N_"”'p“’mpt“ ]
10_ + " Il Diboson _;
10 B —;
2_ .............................................................................................................................................
1%{%«/% 4 ////////// ////
% 200 600
My [GeV]
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ATLAS-CONF-2011-126 & ATLAS-CONF-201 1-127

Prompt like-sign muon pairs: H*"/H~™

Result:

New

No excess has been found for any invariant mass bin. Limits on the cross-section for each bin are

listed in the table below.

Model dependent limit: Double charged Higgs:
Upper limit of 13-1.6 fb for cross-section times branching ratio to two muons for Higgs masses

between 100 and 400 GeV.

expected | observed
my, > 15GeV | 341700 304
My > 100 GeV | 48%30 28
My, > 200 GeV | 12,6533 8.5
My > 300GeV | 7.0737 5.0

T T TTTT

1 I 1 1 ‘ 1 I I 1 ‘ 1 I I
ATLAS Preliminary

| Ll

JLdt =16fb"

Observed 95% upper limit

Expected 95% upper limit

68% of Pseudo-Experiments

95% of Pseudo-Experiments

Left-handed H** production, BR(H*—uu*)=100%

Right-handed H"" production, BR(H~—pu%)=100%
| I 1 1 1 1 | 1 1 1 1 ‘ 1 | 1

[ R R R |
350 400
H= mass [GeV]

200 250 300
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tt resonances

Heavy particles coupling to the top quark can lead to resonances in the tt invariant mass spectrum.

This signal is sensitive to (for example):
* Kaluza-Klein gluons in Randall-Sundrum model (extra dimension)
* Leptophobic Z’

1000

Events

800

600

400

200

200 400

! | T T T Id X
ATLAS Preliminary Ziy =l
JLdt = 1.04 fp' E@Sngetop

\s=7TeV

600

ti

[ Fakes

@ Diboson

-8~ Data 2011

— g, (700 GeV)

2 lepton channel

800 1000 1200
H+ET™ (GeV)

¢ B [pb]

ATLAS-CONF-2011-123

102

10

—_

__g /g =-020 -+-Expected limit |

u g %9g’ = -0.25 Expected+ 16 |
999, S _
Gy /9, =-0-30 Expected+ 26
—9.4,79.=-035 . Opserved limit

qqg,

9™ ti
\Ns=7TeV

det=1.04fb'1

ATLAS Preliminary

o

:h—|lllll

0.6 0.8 1.0 1.2 1.4 1.6

These results are from an analysis aimed at tt decays with two W'’s decaying leptonically
Analysis in thel lepton channel also found no evidence for non-SM signal: ATLAS-CONF-2011-087

|7
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Conclusion and outlook

» Standard model Higgs-boson searches have excluded much of the available
mass range:

146 < m(GeV) < 232
256 < m(GeV) < 282
296 < m(GeV) < 466
» No Higgs signal has been found yet (Maximum 2 o)

» Next few months will be very exciting as we reach more of the available mass
range.

» No evidence for beyond the Standard Model physics has been found so far.

» Searches are on-going and new limits on many models are set. A summary of
these limits is included in the back-up slides.

» More models and phase-space will become accessible in the coming year.
» Many BSM searches will benefit from an increase to higher collision energy.

» Results listed at: https://twiki.cern.ch/twiki/bin/view/AtlasPublic
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Summary of BSM searches in ATLAS

LAS Searches*

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

MSUGRNCMSSM O-lep +E; ioe

Simplified model (light ;JE‘] O-lep+E; 06
Simplified model (lighty ) : 0-lep+E; .
Simplified mndﬂ{lighlx') 10-lep+E; .
Simpl. mod. (light 7 ) : 0-lep + b-jets +E ..
Simpl. mod. (§—)tfx‘) : ‘I_;Iep +bejets +E, ..
Pheno-MSSM (Iigr'l_tox‘) 2-lep SS+E,; .,
Pheno-MSSM (light7 ) : 2-lep OS__ +E; ..

GMSB (GGM) + Simpl. model : {7 +E "~

GMSB : stable ©
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
RPV (4,,,=0.01, 1,,,=0.01) : high-mass ey
Large ED (ADD] m?::nojet

+

SUSY

an

T.miss

RS with km,, =0.1:m,,

RS with kiM,, = 0.1 :m,,,

RSwithg /g =0.20:H +E

Quantum bI3EK hole (QBH) : M gys F(7)

QBH : High-mass o,

ADD BH (M,/M,=3) : multijet 2p , Nim
ADD BH (M,/M_=3) : SS dimuon N,

ch. part.

Extra dimensions

§ =g mass
4 =gmass ATLAS
§qmn;225 Preliminary

§ mass (for m(b) < 600 GeV)
g mass (for m(i‘) < 80 GeV)

§ mass
§ mass
g mass

de! =(0.031 - 1.60) fb'
Vs=7TeV

T mass
g mass
b mass
t mass
V, mass
My, (5=2)
Compact. scale 1/R
Graviton mass
Graviton mass
KK gluon mass
M, (6=6)
Mg
M (5=86)
M, (6=6)

qqqq contact interaction : F,(m,,)
qquu contact interaction :m

SSMim,,,
SSM :my,,

L=36 pb™" [2010) [arKiv:1103.3864 [Bayesian limit)]
L=42 pb™" [2010) [arkiv-1104.4388]

L=1.081.24 fl” [2011) [arXiv:1108.1582]

L=1.04 f6" (2011} [ariiv: 1108.1316]

BTV A
48TV A

18Ty 7' mass

215Tev. W' mass

L@ zZ'/WiCt I

Scalar LQ pairs (#=1) : kin. vars. in eejj, evjj

Scalar LQ pairs (f=1) : kin. vars. in upjj, Lvijj

4" generatmn coll. mass in Q Q — WqWgq

4" generation : d4d — WtWt (2 lep §8)

TT‘“h gen. tf +AA 1-lep+jets+E,

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

Major. neutr. (LRSM, no mixing) : 2- Iep + jets
HL (DY prod., BR(H —uu)=1) :m

o (Nke-skgn}

Exclted quarr(s Mg

Axigluons :m,,

Color octet scalar :m,

Other

T gen. LQ mass
2™ gen. LQ mass
Q, mass
d, mass
T mass
N mass (m(W_) =1 TeV)
W, mass (230 <mi(N) < 700 GeV)
H* mass
q* mass
Axigluon mass

Scalar resonance mass |
1 I I 1 1 1 L 11 11

1 10
Mass scale [TeV]
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Fit on the m,, spectrum:signal function on an exponential background

3 a0 73  Small branching fraction compensated by excellent mass
© . Data 2011\s=7 TeV,J Ldt=1.08fb 7 .
o : 1 resolution.
g 30 ATLAS Preliminary —- Data ] .
5 5 3 Promising for the future
o 300¢ DMC m, =120 GeV, 5xSM - .
- 3 Both converted and unconverted photons are considered
250F I:’Total background (Fit) . .. . .
: 1 Background: yy, y-jet & multi-jet contributions
5 +4 i
150 -
- + .
100i +: -l EI_ LA Y _I
: {_ O 10°F — QObserved CL_ limit ]
5? C L1 1 I L1 11 I L1 1 1 I L1 L1 I L1 L1 I 1 1 1 1 N EjE E iiiii Expected CL5 Iimit E
oo 110 120 130 140 150 160 g) : — ATLAS Preliminary :
My, [GeV] = + 2g Data 2011, \Ns =7 TeV
@ ! Y |
Results: = Ldt = 1.08 fb
< 10f -
Data agree well with background expectation, £ '
with no evidence for a signal. e
6
Observed upper limit: (1.7 to 5) X Ggy iggs i: i
-I 11 1 1 I 11 1 I L1 1 1 I ) I T - | 11 1 | | L1 1 1 | Ll il I | I T - r
110 115 120 125 130 135 140 145 150
My, [GeV]
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WH-I1vbb, ZH->11bb ATLAS-CONF-201 1-103

Limits set based on the invariant mass distribution of the two b-jets

Base selection: > 220F ATLAS Preliminary o daia E
miss O 200 J-Ldrzf.ad o —-— ?fli'i‘f&w E
* 2 leptons (ZH) or | lepton + E{™'ss (WH) © 180F 4 Tolise
: ~ 160F o E
* 2 b-tagged jets 8 140k i Yop E
£ 120F Ve
W, Z, top normalisation constrained from m,, sidebands “B’g;— E
50F E
= 40E — :
& I —e— Observed (CLs) E |
120 Expected (CLs) det=1.oa fb”, V=7 TeV N I = I S
5 T B +1o 00 50 100 150 200 250
:.E."m__ [ 1+2 VH, H— bb My, [GeV]
= L ATLAS Preliminary
- -
O 8o
R T > 45F ATLAS Preliminary ' e data =
& [ o F ILdt:f.!be" B Signalx20 ]
60— o 40F (m =115 GeV) =
C < 35F — TotalBG -
L 0 o —Z 3
a0 2 30p — Top 3
C E 25F Diboson
20 20 E
: 18
C | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | :_ 5
110 115 120 125 130 10 +
Higgs mass [GeV] 5F =
003 o I SR S R B wrr s
Observed upper limits: (10 to 20) X Gy i 50 100 150 200 250
SM,Higgs m. [GeV]
bk
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H>ZZ-S1  (l=e,p)

ATLAS-CONF-2011-131

Limits set based on the 4-lepton invariant mass distribution

best observed limit 1.8 X Ggp pyipes (M = 200 GeV)

some fluctuations, mostly due to individual events

> [TTTTTr T TT T T T rTTorTT |II TT | TTTT | TTTT | TTTT | TTTT | TTTT] .
- DATA . 2 .
8 oL [;]Backgmund ATLAS Preliminary Base selection:
© [ I Signal (m =150 GeV) 1 * 2 opposite sign lepton pairs
< 8 WM Signal (m =220 GeV) = . . .
£ _F 3 Signal (m, =480 GeV) 1 e atleast | pair consistent with Z decay
s 7t H-zZ" >4 .
W gE [Ldt=1.11f" - Dominant background: ZZ (taken from theory)
3 \s=7TeV E )
S5t 1 18 candidate events selected: 14.7 expected.
4; E = 20
3-_ 173} B
- < 18- ATLAS Preliminary
2F = - Ho zZ"— a4l
E 2 18p Jat=1.11"
E 14 Ns=7 TeV
‘POO 150200250 300350 400450 500550600 — 1 2i — Observed CL
m,, [GeV] 3 - Expected CL_
& 10 m+1c
Results: @ gl Jt20

N Ao

most significant fluctuation: ~2c at my = 246 GeV (4 events)

P B i) i i B R i B W

150 200 250 300 350 400 450 500 550 600
my; [GeV]
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H->WW-=lvqq (l=e,u) (g=u,d,s,c)

Limits set based on fit of the invariant mass distribution: m,; (using m,, =m,))

> :\ L T T 1T T T 1T ‘ T T 17T ‘ LI ‘ L \: > 240074 T T T ‘ T ‘ =i .

)] F J C ] .

& 4000~ Osemsgon - 82200 sty ] Base selection:

N 3500+ = . e eVe S Qa000- [ , moioeve e | Jepton

L t 3 - + — . .
£ 3000 _X}Zztﬂe;s E %12887 wesws | * Missing transverse energy
r ulti-je! 7 E [0 Multi-jet 7 . . N .

2500 M " Wovoons | Giqg00- | mowsns | » 2 jets (also 3 jet bin) (b-jet veto)
2000~ Holvaa+ojet - B 5 e Hoivaa+1jet - Both decays consistent with W
1500~ | ATLAS Preliminary 8001 . ATLAS Preliminary
1000 = J'Ldt=1.04fb'1é 600 = | Ldt=1041" 5

sool L V=TTV 400~ = vs=7%v - Dominant background:W + jets
N ey E 200 v, =
C Tl — L Y B e T S J
0 200 300 400 800 600 700 00200 300 400 500 600 700
. M(lv jj) [GeV] viy[Gev] 5 [T i
Two search regions: MVIDIGVT 2 1
®
“H+0 jet” sample: 2 jets g 10 1
“H+1 jet” sample: 3 jets E | ]
2 [ aTLAs Preliminary |
Background modelled with double exponential. L F Expected €
o - ]
Signal distribution taken from MC simulation. [ Ne=7TeV B+ 10 ]
i J‘ . [ +2¢ 1
Result: 107 J Ldt=1.0410 ——Observed 1
. S I I B I PRI IR B
Best observed exclusion: ~2.5 x oy at m ;=400 GeV 200 S0 390 40040 800 S iGev]
L[Ge
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Events / 25 GeV

Events / 25 GeV

H->ZZ-1lqq/llbb

140
120
100

25

(1=e,u) (g=u,d,s,c)

Limits set based on the invariant mass distribution of the 2-lepton+2-jets system

LS T Ay e PRI NI ELELILALE B LN I
ATLAS Preliminary . dataILdt=104fb"
B signalx 10

(mn, =400 GeV)
—— Total BG

—_—Z
—— top
—— Diboson

UL L BRI NI L LRI LR R LR

100 200 300 400 500 600 700 800 900
My [GeV]

L I I I
o data | Lat=1.041b"
- Signal (m, =400 GeV)
Total BG

—_—7
top

ATLAS Preliminary

—— Diboson

..nnu.qJJFLkzuﬂ ! |

100 200 300 400 500 600 700 800 900
my  [GeV]

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
&
hd
-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ:

Base selection:
* lepton pairs consistent with Z decay
* jet pair consistent with Z decay

Separate search for b-tagged and untagged jets

=

o 25 —
*-g - —+— Observed ATLAS Preliminary
S C e Expected J’ L b Va7 V:
__E 2(]_— - . t=1.04 Ns=7le -
= - [ ]+2c H—ZZ—llqq -
4 450 .
O s _
2 - ]
ln - -]
@ 10p —
5/~ -
0.I....I..|.|.|..I....I....I....I....I....I.

200 250 300 350 400 450 500 550 600
Results: my [GeV]

Best observed limit:  1.8x0gy igos (My=360 GeV)
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SUSY channel: jets, E™ss and O leptons

MSUGRA/CMSSM: tanB = 10,A =0, >0 L™ =1.34 fb"

High jet multiplicity search:

;‘ —I T T LI ‘ T T ‘ LI | ‘ LI Ié LI LI \:

. ATLAS Preliminar obs. CLs 95% G.L-limit -

Increase number of jets to 6,7 and 8 8%k, e @ Ols 9% CL It~
= ultijets plus E Combined - exp. CLs 68% C.L. limit ]

. = ; exp. CLs 99% C.L. limi 1
Result: ) S
MSUGRA (tanB=10, A,=0, p>0): 450 % ELE”* 3
- . . DO g, q, tanp=3, nu<0, 2.1 fb" —

* Slight increase in limit on m,, for high m, PP U B CoF 55 tanpes, <o, 2157 ]
. - f)% g (1000) eoretically exclude .

* Gluino masses excluded to ~600 GeV N N Bl Theorecaly excluded 2
300 722 il =

. | (BooyT .

Analysis with at least | b-jet: 250 SN
Four signal regions: ATLAS-CONF-201 -098 200 | | Y §

>3 jets 150 B
* lor 2 jets are b-tagged

500 1000 1500 2000 2500 3000 3500

* my (>500 or 700 GeV) m, [GeV]
Sig. Reg. Data (0.83 fb™ 1) Top W/Z QCD Total
3JA (1 btag meg =500 GeV) 361 217G [ 121461 | 1547 | 35675
3JB (1 btag meg =700 GeV) 63 37°1 | 31+£19 | 1.9+09 m;%%
3]C (2 btag megr >500 GeV) 76 55183 | 20412 | 3.6+18| 79 ,}?
3]D (2 btag meg >700 GeV) 12 7833 | 544 | 05+03 ] 13.0738

Result: No excess found, model independent limits on non-SM cross section within acceptance
of 288,61, 78,and 17 fb at 95% confidence.
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SUSY channel: di-photons and E™ss

Base selection: EY'™ range | Data Predicted background events
« 2 photons [GeV] events Total QCD W/tt(— ev) + X  Trreducible
° ETmiss > |25 GeV 0-20 208581 - - - -
20 - 50 6304 | 5968 +29 5951 + 28 13.3 +8.1 3.6 +0.3
50 - 75 86 | 87.1 £33 609L28 25,24+ 1.7 1.0£0.2
Irreducible background 75 - 100 11 | 147+12  6.7£09 7.4+08 0.52 +0.10
o Z(— vi) + vy 100 - 125 6| 494+0.7 1.6 +04 3.0 +0.5 0.23 4+ 0.05
« W(— ) + vy > 125 5| 41406  08+03 3.1+0.5 0.15 + 0.01
Only statistical uncertainties
Result: 1200 GGM: bino-like neutralino, tan = 2, ¢ty ep < 0.1 mm
Less than 7.1 non-SM events in signal region ga 1100 _ oo A‘II'L,HI.SIIExplnec;edICI_Isll_ilmli_t S _
(including background and selection uncertainties) > =~ E T ATAS Obsened Cle Lim E
1000 |- ATLAS Observed CL s Limit (36 pb™) E
- —e— CMS Observed Limit (35 pb™) .
In the case of gauge mediate SUSY with: 900 F E
* Bino-like neutralino 800 ¢ [Lete 107 m-'_;
* All SUSY particles have mass ~1.5 TeV except for: 700 E_7Tev
* gluino, 600 =
* lightest neutralino 5 =
NEs "0F ATLAS Preliminary gnLSP -
'graVItInO 400 PR S AN T S S T T T T [T T R S O SO S
Gluino mass < 800 GeV excluded for neutralino 200 400 600 800 1000 [Geﬁoo

2T

mass > 100 GeV
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