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" Beam back around
Plans for 2011 21+ February

= 2 weeks recommissioning with

| 2011 LHC Schedule s beam (at |east)
e = ~ 200 days of pp physics

HEH
L]
T
I

e " ~ 4 weeks of heavy-ion physics

i " = “reasonable” numbers

o e I S el Peak luminosity 6.4 x 10%?
2 - : Integrated per day 11 pbt

200 days 2.2 fbt

Juily Aug Sep

W: P I'- T ) 75 30 31 3z 33 34 T - e 37 - ) : Stored energv 72 MJ

‘f 9 2x4 TeV ?7? (to be discussed)

S 2 936 bunches, 1.2 10 p/bunch

De Nov / Dac
Wik 1 29 |. 40 a1 a3 3 . L c K7 ) C
:: L rl: '-: 74 | § an i 4 s = = L —— 3 “ ] - ] ,,

—H— — e = “optimistic” numbers
: g ‘ - I : l ' Peak luminosity 2.2 x10%
B e 6 e e Integrated per day 38 pbt
e 200 days 7.6fbl

[ lon oohup

Stored energy 134 M1 —
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Sighature based searches

The idea: The why:

9 Choose a sighature 9 There are many

2 Define a nominal models, very few are
selection, with variation obviously more likely

0 Compute SM than others
backgrounds A9 Model limits usually do

0 Report event yields and provide critical insight

kinematics 2 Save time
2 Investigate Cover more
discrepancies signatures

9 Experimental results
are experimental

Elzbieta Richter-Was Lectures on LHC physics



New physics searches

? ?

Inclusive searches trying to be as model independent as
possible

Look for “anomalous” topologies

9 Unexpected mass peak in multi-body final states

0 Extremely massive particles

9 Large missing transverse energy
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New physic searches

" Final states with jets
2 Dijet centrality ration, resonances in dijet mass distribution
o Black Holes, Multi-jet Resonance, Mono-jet, High mass resonance
" Long lived particles
0 Stopped gluinos, Heavy Stable Charged Particles
0 GMSB SUSY decays to non-prompt photons
* High mass dilepton and diphoton resonances
o Z'bosons, RS gravitons, excited leptons
* High mass non-resonant signals
0 W' bosons, extra dimensions, contact interactions
" Leptoquarks, Fourth generation

" Supersymmetry
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\Jets with 17nb-!
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" Measurement of inclusive jet and dijet cross-section
" Uncertainty dominated by jets energy scale (7%)
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\Dijet mass spectrum

" Resonances decaying to jets are predicted by
different models:

String resonances:Regge

0 excitations of quarks and gluons, models with
largest cross-sections

Mass-degenerate excited quarks

Axigluons: axial vector particles
Colorons

Scalar diquark
Randall-Sundrum (RS) gravitons
New gauge bosons (W', Z')
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\Dijet mass spectrum

" Resonances decaying to jets are predicted by
different models:

Model Name | X | Color [ J° [/{2M) | Final-state Partons
String S | mixed | mixed | 0.003-0.037 qe, aq, gu
Axigluon A | Ocet 1¥ 0,05 qq
Coloron C | Octet 1~ 005 aq
Excited Quark | q* | Triplet | 1/27 002 qa
Eg Diquark D | Triplet ot 0,004 dq
ES Graviton | G | Singlet | 27 0.01 aq , 4
Heavy W W' | Singlet 1 0.01 qq
Heavy Z Z' | Singlet 1~ 0.01 qd
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Dijet mass resonance search

2

do

m’ = \/(El + Ez)2 +(p, + p,)

dmdi|\ QCD
'/ New Physics
¥

mJ7
Is there a bump in m,?
If not, set limits on excited quark production.
Excited quark is a representative example of

narrow resonances (narrower than experimental
resolution)
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Event selection and analysis
steps

Standard event quality cuts

Require the two leading jets:
to have p/t > 80 GeV and p/? > 30 GeV

to have |n|<2.5 and |An|< 1.3
Compute m, without unfolding jets

to hadrons or partons
Fit mass spectrum with function f(x)=p,
Perform statistical tests

Set limits on oxA for several g* mass tested (in absence
of new signal observed)

(1 ~ x)pl x=m'/\/s

x(Pz +P3 ]n(x}]
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n optimisation

pb’
pe

pal ever%s ini

Siga

=
=
£

" QCD jets are forward, signal is central

s

0 TN, A
IRAF e |||||J|'|'|M.|%-’m\.-ﬂ ¥ T |

q*(1TeV) signal

i

; “: (i

=
LA \| rl
f 1'I||.|"|

QCD events in.1 pb™’
[

2,

-
l

QCD,
875 <mi < 1020 GeV
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Are the data smooth, is there
any bump? F5)= Pl ¥=INS

E lllll | lllllllll | lllllllll | lllllll E 2_- T 17T | lllllllll | lllllllll | l_
C — e -
g 10° ATLAS Preliminary ; — [ ATLAS Preliminary
Ll = [
10° \s=7 TeV o S F Ns=7 TeV
« Data [Ldt=296 nb’ 3 1 -4 -
Eit — e Data jLdt=296 nb™

1 [ .

I—| 1 —

1L [ J

..... M A T P P '.....I..................I.......'-
500 1000 1500 500 1500

Reconstructed m’ [GeV] Reconstructed m’ [GeV]

All tests: BumpHunter, Jeffrey divergences,
Komlogorov-Smirnov, likelihood, Pearson y?,
tailHunter, indicated no significant discrepancy
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\Signature of excited quarks

g g T Events expected
> 3 e Data 3 .
wb ' T weTTer after selection
S T, e jree=aapt 3 ® Signal acceptance ~
‘EI}:EE.‘ = 0
=/ 50%
“E = Systematics:
3 .. 9 Energy scale JES
- ATLAS Prefiminary [ ||~ '— 5-10%
I i e e
a2k :

o000 s w0000~ Bgd fit 3% - 30%

Reconstructed m? [GeV]
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Bayesian limit on g* production

For each test masses (indexed by v) corresponding
to excited-quark g* predictions, a likelihood
function L, was defined as a product of Poisson

factors computed for each bin (i) of the m,
distribution

bui + si(v)]% s,
Lo(dlby,5) = 22 b
d;!
Where d. is the observed number of data events in bin i, b is

the background in bin i, s(v) is the predicted signal added in
bin i with signal template, with normalisation ¢ _ ZSz‘(V)

1
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‘Bayesian limit on g* production

Latest published limit:

870 GeV, with 1.1 fb—!
CDF Collaboration,

Phys.Rev.D 79 (2009) 112002 Simultaneous fit on bgd and
s signal
< 0L S .5 = Systematic uncertainty
= E - q® MCDR"

103:_ Ny T e 0% L upper i 0 Jet energy scale

S Y Expected Emit 88% and 95% bands Q Background fit parameters
N [ Ldt=3.1pb™ : ,
102 9 Integrated luminosity

2 Jet energy resolution

" 0.5 < M(g*) <1.53 TeV
0 excluded at 95% CL

1L ATLAS Preliminary —
C I 1 1 1

1 I 1 1 1 1 l 1 1 1 1 ‘I
500 1000 1500 2000
Resonance Mass [GeV]
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Dijet angular distribution

Observables:

do | _..-New Physics
dy | "4
\QCD
X = elyl_yﬂl
Target:

n—ratio
l New PhyleS
N Lo
\QCD
dijet mass

f;qqc( ) lg'zwt LULWL w[ Where g;’4x. =1 and n=

2 Non-resonant production of new physics at high m,

Quark compositeness at high scale A

Elzbieta Richter-Was
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Searches for compositeness

" If quark have substructure it will appear at coinpusiteness
scale A

o o 1+|cosé;| Vo (Sul;)leading jet rapidity
X = exp(_‘yl - yQD 1—[cosf*| 6%anglebetween two jets

= Coarse in m,, fine in 6* R S PRSRE M # A S
i . __"____ A = 3 TeV (<0.09) A 520< m, <800 GeV (+0.03) —]
' Z018F o meboeveoss o
where 6* is an angle - il <o coga i
5018:_ S [ Theoretical Uncertainties ]
. g 014:__%_ :______E__“"|I [ Total Systematics E
in CMS frame Shn 7 Nl PR,
= Data agrees with SM 0k e
C e — X -
0.081 4 =
Exclude A below DOBE Tt
0-02:— ATLAS
Ok| 1 L 1 ! [ | 1 1]

1 10
i ly -y,

[S—
3
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Searches for compositeness

If quark have substructure it will appear at
compositeness scale A N(|ny.2/<0.7)

Centrality ratio (two highest p_ jets) C = N(0.7<[ny 2[<1.3)

Flat distribution for SM processes, excess at large R_for
signal. 92 BT

: . . - ATLAS
Coarse in 6*, fine in m., C g i
J) 2.0r J‘Ldt:3.1 pb™' NS=7 TeV =
. . | — QCD Prediction :
better determlnes Slgnal 1‘5:— Theoretical Uncertainties _:
mass scale 05_____ e ' R
' 1. | & Data Te 7
Data agrees with SM . Iu :
P —

e dita R
Exclude A below o F—I

2 TeV@ 95%CL 0.0 435560500 1000 1200 1300
my [GeV
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Searches for compositeness

The compositeness scale is

analysed on the g O
distribution. Tk fia- a1
Fx defined as ratio of T s e,
number of events in the 012k — —
first four x bins to the oL ]
number in all ¥ bins I S
Frequentist analysis is ~ [F========== T
employed. The observed  °°F ATLAS -
limit is 3.4 TeV, where the oot b o]
95%CL countor crosses the A[TeV]

measured Fy value.

Elzbieta Richter-Was
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\New physics searches with dijet
events

" Provide both a test of QCD and sensitivity to physics
beyond the Standard Model.

Mass Spectrum

Centrality Ratio

q.9 Q.9
X

q.9 Q.9

simple test of cross section vs
dijet mass from QCD and PDFs

detailed measure of QCD
dynamics from angular
distribution

Dijet Resonance

Qag q'g
><
Q.9

q.9

provide most sensitive “bump”
hunt for new particles decaying
to dijets

less sensitive to dijet
resonances, but important
confirmation that “bump” is not
QCD fluctuation

Contact Interaction

because of experimental
uncertainties, less sensitive to
quark compositeness

sensitive search for quark
compositeness

Elzbieta Richter-Was
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Inclusive jets

Combine a range of

e L L DL DL L L
- S 107 .

triggers to cover full p, § gefly LTSt woafosin
S p e Ct ru m %'-1 0-3 é MC (Pythia LO + Parton Shower;r:al-llilzed to data)
JetS Corrected to “_§10‘:§ Statistical errars only |
hadronic scale (JES "-‘:ga
uncertainty 7%) e
Jet p.>60 GeV, highest 1% b e

. -9 L]
o, jet 1.3 Tev 10°) L

10'°§ ¢l

Shape comparison with 10" ——g———0c——555—
MC PYTHIA (LO+parton p, [GeV]
shower)
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Dijets and multi-jets

Count events with
Jets p,.>60 GeV (30 GeV), p,>60 GeV jets

Highest dijet mass 3.7 TeV 1 events with 8 jets

'n._—| 1 0_2 LI L R L L R L L L L I L L L B L AL B B % ‘a‘ 1 | | | | | | | | | | | %
= 3 A E £ MC (Pythia LO + Parton Shower, normalised to data) ]

i)} ATLAS Preliminary 3 =) 1 .
-3 ata [ Let= 1 — Sitatistical errors only —=
©,10 \s=7 TeV o flest <10 s
= [ . —p— Data | Lat=36.3 pb ]

E _4 PYTHIA . { o
) 10 MC (Pythia LO + Parton Shower, normalised to data) 3 --:.. 10 — BYTHIA ?5
c -5 Statistical errors only i — E
- 10 g E 10_3 N -
= 10° i 3 g anti-k, R=0.6 3
i E 10 [ lyi<2.8 _
107§ anti-k, R=0.6 E F 3
- jet = N ]
10‘3g_— Iy 1<2.8 ] 105? :
of . 6L - ]
10°F = 107 F ATLAS Preliminary |,
1ol i b \s=7 TeV .
107 E 107k E
1 0‘11 -—| P P I LI I R J 8 E | | | | | | E
0 1000 2000 3000 4000 5000 10 z1 22 23 24 25 26 27 =28 =z =210=11=12
m; [GeV]
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ATLAS multi-jet event
8 jets with p_. > 60 GeV

my |u] : .'_..l'.l.lll_ ] 1] s
LILIN RSBV
| |
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ATLAS ahalysis: multi-body
final state

= The fundamental scale of gravity M

0 in TeV range in extra dimensions model
" Low-scale gravity models predict gravitational states

0 decay to all degrees of freedom in SM
democratically

0 several high p_ objets

0 deviation from SM in the high invariant mass

" Benchmark: TeV Gravity models (e.g. Black holes,
string balls)

Elzbieta Richter-Was Lectures on LHC physics 24



ATLAS analysis: high invariant mass,
multi-object search

Benchmark model: TeV Scale Gravity (continuum spectrum black holes)
» The fundamental scale of gravity My is ~TeV, as gravity is operating in higher-
dimentional space than SM fields

« Search for deviations from the SM spectrum due to gravitational state decays

» Democratic production of electrons/photons/ /jets with anv number (>2)

My = /P> and p= >  pi+ (EY™= Ef> EY~,0),

i=objects

300GV 800GV
E =
Control Signal region
region: to 103 ev
normalize o el/ph/mu

[ = 4
ewvents 9210 =

700GV

including
67 with
el/ph/mu

300G.V

» Previous Limits on M,>800GeV for extra dimentions (ED)>6,

*Main selection variables (stronglv correlated): scalar sum of p+ (Zp+) and
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ATLAS analysis: high invariant
mass, multi-object search

= N I L I g

) | _

= ObJEtS N bi >3 - 106% —e— Data 2010 Ns = 7 TeV) =

ob) — = 053 —— Alpgen (CTEQ6L1) :

a0 Central jets (pT > 40 GeV)g 0= ... Pythia (MRST2007L0%) =

= - ATLAS E

w10 =

a ey (pT > 20 GeV) = [Ldt=295 b’ =

10°= S pr > 300 GeV 72

0w (p; > 20 GeV) E | o SRR

10° = EO =

/ = = L s

My = \’ZE? - Z ]_:}12 10_5 '"é B {- E_

sumPt = 3" Py = = Scaling =

1 ‘t S 115 for ALPGE L -

= Control region B EEnin oot PARIA L, ee
sumPt>300GeV R i —

300GeV<M,,, <700GeV a “80 B s
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ATLAS analysis: high invariant
mass, multi-object search

Production cross-section
times acceptance upper
limit at 95% CL is 0.32nb

Black hole acceptance of
58% gives upper limit of
0.6nb for masses above
800 GeV

Rules out models with large
order of 100nb cross-
section

Elzbieta Richter-Was

Entries /0.1 TeV
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Search for New Physics In
lepton + MET

Benchmark signal: W’ Boson
decaying into /v
" High-pT lepton + E-miss
= pr ~m(W)/2
®= Ermiss ~ m(W’)/2 W

If data are consistent with SM
predictions, set a limit on W’
mass

Current limit: m,,>1.0TeV at

95% CL

= DO Collaboration, Phys. Rev. Lett. 100
(2008) 031804

Elzbieta Richter-Was Lectures on LHC physics
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Search for New Physics In

lepton + MET

Analysis exercised with
317 nb-1 of data

Data consistent with SM
predictions

Current limit that can be
set (electrons): 465 GeV

a x BR [ph]

Current results support
estimates from previous
MC sensitivity studies

electron channel

- 10°= ATLAS Preliminary Wsev ® DatazoiD =
I:DP 10% = e =T Tev [Jwrizom -
= , - 317 nb™’ [Jwrisoo
N - ]
= 107 = - * Lo Wiz =
= 10 = . il — -'.lbar =
»n 1 2 - _I'f ) aco =
T = ol 3
LL::I 107" e =
102 =
107 r -7 =
10 H =
T L P T i | L L L L -. 1 =
107 10°
m, [GeV]
W—ewv —e— 95%, CL |imit
10° ®, Ns=7TeV,317nb' -5 SSM(LO)
S Expected limit ]
e C+io
=+ 2c
i ATLAS
107 ¢ . e, Freliminary E
—
10+ -
[
027 04 06
my,, [TeV] -
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W' prospect at 7 TeV

Discovery 95% CL Mass Limit

- T T T 3 T T T T
-g_ ¥ W 5o Evidence Combinad = FNST ? TE‘:V
—_— & W osew 10 Events .- o Co
3, O W — e w S Evidence EI % ATLAS Pre‘lmlnaw
— ™ Wi v 10 Evants =" — i Lz e
g 1 03 e O W —pv S5 Evidence . e - 5 S|mulat|0n P = ,{”-’
£ % 102 ' ; .
£ _ :
= 1 L 4
— Q
102 E_ . ~ 39‘
i e - Yo : :
: vs=7 TeV T 10_1]:-_:,1;_; 1 electron, no syst. i
] Fo e o muon, no syst. R
= = -~ | ’ :
ol € ATLAS Prellmlnary = e combined, no syst. |
- Simulation & . combined, with syst. |-
r I I I , , , . ‘E Lo I:l cnmblned +2ﬁ stat. ]
1.0 1.5 2.0 5
O

1000 1200 1400 1600 1800 2000

M(W') [GeV]
Discovery potential Improve current limits
with ~10-20 pb-! (fall) with ~5pb™

M(W’) [TeV]
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Vi prospects at 7 TeV

Discovery 95% CL Mass Limit

\'s=7 TeV
ATLAS Preliminary

i RE' ".z" lrb"\ff.. f o R R S

2 8
2 5 ATLAs Prelir’niﬁary
g 10 Simulation @ T “?SWHUEﬂOﬁ
Q 5 .
= &}
£ - x
3 P 7 ¢
- :::; //’/’/ _I 1 02 I
‘,:.':" / O C
- R
,,::: . / g i : H
it e ; o = electron, no syst.
& / © Z-eefSo) A= B +  muon, no syst.
/ s Z'—up (5o) 2 T combined, no syst.
7 .
1 02 -‘1’# o 2= ee [101 eventg] —] E a r.ornhined with SySt
. - c +
Z’—> " {10 avents] -] £ |:| cumbined 2{T stat
: 3

1000 1100 1200 1300 1400 1500 1000 1100 1200 1300 1400 1500
M(Z') [GeV] M(Z') [GeV]
Discovery potential Improve current limits
with ~100 pb-1 (2011) with ~30 pb-1
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Dilepton resonance search

Benchmark signal: Z’ Boson
= Current limit from CDF: M,>1 TeV

Observable: Invariant mass

Event Selections
= Two high-pt isolated leptons
= Pt >20 GeV
= Lepton|n| <2.5

Main background:
High-mass Drell-Yan

107" —— T
= ATLAS Preliminary = Z' [1.0TeV] ?
< ’ Simulation e Z'[1.5TeV] A
3 107 - Drell Yan
% i*c . - o tt ]
a 10° " * 1
E a‘fi .-. - < E‘
h=] - 19 s .
= . oaé : = o
- 10 3‘&‘?0 -» 2 o E_
. n.t. 1, ]
-5 . o T —
i Tety, 130 .
Tyt
10_5 i 1 |. ‘-. .T. " .‘{}
0.5 1.0 1.5 2.0
M(e'e ) [TeV]
< 107 E 1 T ; T T =
@ - ATLAS Preliminary o Z'[1.0TeV] -
o o .. Simulation 5 Z[1.5TeV] -
2 107, * . . Drell Yan *
& - %e - aigtacy bl -
o - - tt m
E He i
% 10 3 :I:_ oﬁ: - OO{)&} 3 _i
(% =
o ; {3¢° 08 +¢ OO
i o4 T & {’Tjﬁ
108 ;
0.5 1

M{u*p }[Te"-"] '
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\Supersymmetry

Supersymmetry (SUSY) predicts that each Partfe\
standard model particle will have a SUSY ) 2
partner (differing by 72 unit of spin) ) Q '
Must be a broken symmetry, or the “sparticles” ,Q -
would have the ~same mass as the SM particles

(and we would have seen them by now) . .
SUSY phenomenology is driven by how

SUSY is broken Supersymmetric

Most generic has ~100 free parameters AR RS
Much easier to work with mSUGRA (gravity-

mediated), GMSB (gauge-mediated), or other Leptons — sleptons
SUSY breaking models with O(5) free parameters Neutrinos — sneutrinos
R-parity Quarks — squarks

Gauge bosons — gauginos
Higgs bosons — higgsinos
These mix to form
neutralinos and charginos.
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Searches for SUSY

SUSY provides benchmark signals for final states
with high-pt jets, leptons, and Eimiss

X

Strongly produced particles  |gg,qq,qq,qg — £8,449,48

" Relatively large cross-sections

Focus on inclusive searches
" First step: background studies

Elzbieta Richter-Was Lectures on LHC physics
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Early SUSY searches

Benchmark SUSY scenario:
m “SU4” o ~ 60 pb
"my,=200 GeV, m,,,=160 GeV, A,=-400 GeV,
tanp=10 and p>0

®| ow mass point above Tevatron limits:
m(squarks, gluinos) ~410-420 GeV

®current best limits from Tevatron:
"m(squark) > 280 GeV
" m(gluino)> 340 GeV

Elzbieta Richter-Was Lectures on LHC physics
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Prospects for SUSY at 7 TeV

= E_miss + 4 jets + 0 lept” Sk R By sy v oud
" best discovery potential 51“‘ il :%1’?9'9“3” ‘

® dominant backgrounds: WE?LL_ T -égg ight jets ﬁ

= Top production (pair, single) "7~ e DA

® \Vector Bosons + jets 1 L’HT == 3

1070500 1006 1500 2000 2500 3000 3500 ‘4000
- - - f_r . G
Discovery potential in mSUGRA plane _ Effective Mass [GeV]

AR RRRRAE =g ]

ATLAS Prel
* [Ldt=1fb- 8 O Srevotfe 05% ayat :
* optimized M, cut at each point g F e
* Expected uncertainty from data ~50 % | MatanA BnR =10
300 7
* 50 discovery potential for squarks  * ]
and gluinos up to ~700 GeV g E
150 -
100:_ | | ‘., ; | NoEWﬁE:ll
0 200 400 600 800 1000 1200 1400

m, (GeV)
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Searches in jets + E ™ channel

" >= 2 jets+ Eymiss channel

Preselection: (70nb™) Final selection:
- ] . -
* >2 jets with p;>70 (30) GeV Etmiss>40GeV, AD(j;, Eqpyss)>0.2
.
Tmiss‘{Meﬂ} 03
o) E; » Dat.:g2[|\]ljr\§=,r'|'g\{.| , = 103.;:[,5:72,
g 19 J" dt - 70 nb" —aco ! 3 f J-L dt-70nt" wonaCato
iy 1(]5:  —| ‘i"-l'f_cls S 1071 % E,'CJZ[Q
& d 5 ﬁ_JELS P 5 e
£ 10 reeeee SU4 (x10) 2 Lol =F
w 103? Two Jet Ghannel o |
10%:

Twe Jet Channel

ATLAS Preliminary ATLAS Preliminary

10: _

o e T v, 10"

i ™ e T R AT R T TT T f

107 107
102 2

| | | |
0 20 40 60 80 100 120 140 160 180 200
ET™ [GeV]

LO Pythia MC normalized to data after preselection
* Good description of Ermiss and M_; shapes by MC (QCD)
* signal region: 4 events, expected: 6.6+£3 (main bkg. VB +jets)

1000 1500 2000
M, [GeV]
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Searches in jets + E™* channel

" >4 Jets +E;miss channel

Preselection: (70nb-") Final selection:
. . . .
* >4 jets with p;>70 (30) GeV Etmiss>40GeV, AD(j;, Eqpyiss)>0.2
°
. ETmiss'{Meﬂ:} 0.25

> 10g e C e D'1;','2|:|-1c|h'5'='?T{rJ"§ I N S
‘3 - fLdt~70nb" Mzme Carlo o z 10F ' ) ' e Data20108s=7TeV) =
o 10°E CacD E a . [L dt ~70nb’ Monts Carlo 1
iy == W-jets 3 2 102 7 — :'.ﬂ)r'l.aD i <
w 10°: I 7+ jets g — i +jots e
£ i = s o g - -ﬁ””[b 1
g 10%: F """ et CE;aJ " £ 10 = 5U4 [x10) E
I our nn L - 3
L L i = Four Jet Channel o
1(): ATLAS Preliminary ] 1 B T ATLAS Preliminary 2
1: ---------------- | :-J - _
= 107 e
1078 = m 3
102F 0% "y 3
. Ll Ll Lo Ll M _._ i | L '"' ]
107720 40 60 80 100 120 140 160 180 200 10°5 5 T =50 =550
ET* [GeV] M., [GeV]

* Preselection: QCD shape well-described described by MC
* Final selection: 1 event in data; expected: 1.0+0.6
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Searches in b-jets + E.™** channel

" Secondary vertex b-tagging algorithm:
® decay length significance: L/c > 6
E:b—tagging ~ 30%
"= event selection (305 nb"):
= channels: “=2-j (70,30)”, “>1 lep (20) + 2 j (30,30)"

= E___/WIE.>2GeV, at least one b-jet
Tmiss T ’
dijet channel Tu+2jets
'-:.: 105.|l|'ll||l [T rrfrrrJjrrr1rrrr[rrrJrrrprrrrj = 1{}3;,|||||||||||l|||ll|llll|l||||llll|||l||a:=
> ATLAS Preliminary 2epton channel 3 E ATLAS Preliminary Muon channel =
o 10° 4 2-jet selection 2 = _1 & Dala 2010 WE =T Tev] —
) ,[L di= 305 nb & Daa 2000 45 = 7 Tev) - 102 = IL dt = 305 nb === Nianie Carlo —
= 3 Mante Cana w E CJaco praducton E
E 10 D QOO production d:} r —w [.lll'.lﬂl.ll:‘lhbn =
5 0w prosuction = 10— B 7 erodoction ]
- 102 I 7 oooduction w E [ top production =
w [ 1op preduction e SUSY SU4 3
1G IIIIII 1 ;_ _;
1 § E
A e = —
10 = =
107" § §
1u_2 Hrirpt L — T = L5 10.2 _l [ |:|."|“| PO SRR N T T S N TN T N VT T T N S O S S
0 2 4 6 8 10 12 14 16 18 20 ] 100 200 300 400 500 600 700 800
ET*/\XE, [GeV'") M, [GeV]
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‘ATLAS analyses: end of September

e Preliminary results show that data is consistent with SM predictions.
e SUSY search with loose threshold :
e The good level of understanding of the ATLAS performance
e Dijet resonance search :
e Exclude 0.4TeV<m; <1.26TeV
e Surpassed world’s best limit, paper accepted by PRL.
e Dijet angle distribution search :
e Limit on compositeness scale A 3.4TeV
e Surpass the current best limit
e Multi-object search :
® The upper limit of 0.34nb with M,,,, > 800GeV, sumPt>700GeV
e First time!, sensitive to black hole, string ball search

e Electron + Ef!=s search :
e Limiton SSM W’ 465GeV
e Expect 10pb—" to surpass the current best limit
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Next topics

1.12 - di-bosons and anomalous
couplings
8.12, 15.12 - Higgs (SM)
5.01 - Searches: new exclusion limits
12.01 - Higgs (MSSM)
19.01, 26.01 - SUSY
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