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LHC performance

CMS and ATLAS detectors
SM measurements

SUSY discovery potential
Status of first SUSY analyses




Tunnel circumference: 27 km,
~ 100m under ground.

1232 main +7000 smaller magnets,
B = 8 Tesla (@ 14TeV)

Operating temperature: 1.9K

4 Experiments: ATLAS, CMS,
ALICE, LHCD.
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HUECE Performance
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Past 2010/07/19 11.55
LHC startup 10/2008. LHC 2010 RUN (3.5 TeV/beam)

Restart after incident 11/20009. PRECIVINARY (£10% 5cGle)
Data taking at 7TeV since 03/2010. ' ‘ | ‘

Current program

\S]
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o

Alternating periods of machine LHC
commissioning and physics data taking

*Initial collisions with 2x101%/bunch
*Squeeze, increase # bunches to 13/beam

delivered integrated luminosity (nb'1)

@ ATLAS / LHCf

°Cqmmission nominal bunch of 10! p 10 - ‘g rrrrrrrrrrrrrrr e E} —————— AL]CE ,,,,,,,,,,,,,,
with 3, 6, ... 25 bunches per beam F . oMs /TOTEM
*August 2010 —> 100s bunches 10 2; ,,,,,,,,,,,,,,, — e o
(nominal LHC 2880/beam) t = e
. 100 120 140 160 180 200
Future aims
L.=1032 cm2s°! by end 2010 * ALICE: low pile—up since 01.07.2010 day of year 2010

IL=11fb!byend2011. Delivered luminosity increasing exponentially!



ATLAS uptimes at 7 TeV

Inner Tracking

) . Detectors Calorimeters Muon Detectors
Current peak luminosity: _ ST
Pixel SCT TRT Tile MDT RPC TGC CSC
1.6 1030 cm—2g1 EM HAD FWD
97.1 | 98.2 | 100 | 93.8 | 98.8 | 99.1 | 100 | 979 | 96.1 | 98.1 | 974
Lumlno Slty uncertalnty: 1 ]. (VO ! Luminosity weighted relative detector uptime and good quality data delivery
during 2010 stable beams at Vs=7 TeV between March 30 and July 16" (in %)
Recent fill example: Total collected:
TR | I A L L U B BN B — — -
“"w 2.2 ATLAS Online Luminosity = 2 S00¢ ATLAS Online Luminosity Vs=7Tev .
£ 4L [ LHC Delivered 14 July, 2010 3 — = B
O 25 [ LHC Stable Beams LHC Fill 1225 2 " [ LHC Delivered ]
<v>O 1 ‘8 S— I:I ATLAS Recorded \Jg =7TeV _f 8 400 __ |:| ATLAS Recorded —_
E 1 '6;_ Total Delivered: 60.0 nb™ —; § E Total Delivered: 357 nb’
8 1.4 Total Recorded: 59.5 nb™ — — 300 “Total Recorded: 338 nb? .
£ 1oF E 2 - :
E °F ] o - ]
= E & 200 -
0.85 - E T .
0.6 3 S N ]
= - o) L ]
04 R :
0: 11 1 ] 1 1 1 ] 1 1 1 I 1 11 I 11 1 | 1 1 1 | 1 1 1 | 1 1 : 0 L ' I = 1 1 1 | 1 1 1
02h 04h 06h 08h 10h 12h 14h 16h 18h 24/03 22/04 22/05 21/06 21/07
CEST Time Day in 2010



Muon Detectors

Toroid Magnets

Tile Calorimeter

Liquid Argon Calorimeter

Detector component Required resolution
Tracking 0y, /pr = 0.05% pr ®1%
EM calorimetry 0¢/E = 10%/VE ©0.7%
Hadronic calorimetry (jets)
barrel and end-cap or/E = 50%/VE ®3%
forward ox/E = 100%/VE & 10%
Muon spectrometer Oy, /Pr=10% at py = 1 TeV

Claus Horn: First LHC Results

Coverage in pseudorapidity

Tracking In|<2.5
Calorimeter In|<4.9
Muon spectrometer |n|<2.7

Size: 44m x 25m
Weight: 7000 tons
Readout channels: 108

Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker

Trigger system

Input: 40 MHz
L2: 75kHz
Output: 200 Hz

IDM2010 Monpellier - 30.07.2010
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| ~vacuum chamber

= central detector

elect
calorimeter

Calorimeter contained
inside solenoid

Muon chambers embedded
in iron return yoke.

=

' L)
\‘Qﬁfﬁ“’“ Weight: 12500 t

Length: 12.6m

=t Diameter: 15m
‘muon cw
s U Magnetic Field: 4 T

Claus Horn: First LHC Results IDM2010 Monpellier - 30.07.2010 9



Detector Performance
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> 300
CMS observation of DY->Kn & 2s0|
po(K)>1.25 GeV, pr(m) > 1 GeV = 200]
. > 150
good sec vertices = :
/B0, PV:SV) < 0.1 g 1°
g 50
O

| CMS preliminary
- Ns=7TeV

" u: 1.867 = 0.002 GeV
- o: 0.016 = 0.002 GeV
T N: = 45
- S/NS+B: 13.1

P

> 500_! T T

ATLAS observation of D*->D%%x =
= 400
| m(Kpi1)-1.865 GeV| <20 MeV £ 350
prof D* > 4.5 GeV ! 300E
250
200F
Mp«Mp, = 145.56 +0.12 MeV 150
(PDG: 145.436 = 0.016 MeV) 1ooi
50F
Other observed particles: 0=——

A, K, K*(890), ¢(1020), £(1320), Q(1670)

1.7 1.75 1.8 1

85

M PR R
1.9 1.95 2

- I T T T T l T T T T l T T T T I T T ]
— ATLAS Preliminary —— Data 2010 =
— \s=7TeV — Fit =
=5 : i Background
1 1 1 1 ' 1 1 1 1 I 1 1 1 1 I 1 1 1 1 E
0.14 0.145 0.15 0.155 0.16

Am [GeV]
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CalerimeterPeriormance

™ — -

: : T107E ' E
Measurement of high py jets > . ATLAS Preliminary
O.103 Ns =7 TeV -
Jet distributions for jet pr > 30 GeV S 1045 B
Z C — PYTHIA -
; 105k anti-k, R=0.6 é
Good agreement in jet py spectrum = vri<2e -
. 107 ¢ =
over many orders of magnitude. =
107§ =
Dijet properties well described. . .
0 1000 2000
, M, [GeV]
ATLAS Preliminary ® 1 I I 1 I T 1 | ]
\s =7 TeV c 8 = * ATLAS Preliminary =
= - } Vs =7 Tev .
—$— Data _[Ldt=296 nb' o £1071 = 5
— PYTHIA 3 % = . —$— Data ILdt=296 nb’ 3
anti-k, R=0.6 E % 1 0—2 ; - f;
|yjet|<28 E: E . E
* —% 107° 3 anti-k, R=0.6 E
2— . C ly'*|<2.8 ]
107 =
R | N R, | | L E ;
500 1000 1500 51 2 >3 =4 5 6 57 8
P [GeV] NZ
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Ormance

NVilon er

— AL B B B BN BN B i

Observation of J/y § [ ATLAS Prolminary vl
3 2500 jL‘j:;;(f:b.1 T sors

Using combined muon+ID tracks. SO | | :

g 2000:— NJ _= ;3%29(; i+ %0001 oy Tight Selection e

Good agreement observed. S 15000 on. =57t TMeV E

. . . 8 E Ny sy = 290+ 30 E
Di-muon 1nvariant mass: 3.095 + 0.001 GeV > 1000 mJ(zs’)— = 3.680:: 0006 eV =
(PDG: 3.09 £ 0.00001 GeV) soo- | E

0‘.‘.“. P Mt e R e S s

> 22 24 26 28 3 32 34 36 38 4

m,, [GeV]
Observation of Y excited states 2L CMS Prefiminary, vs = 7 Te
3 u mt - n
g 80— Wl 6 = 67 MeV
Selecting events with | (Y)|<1.0 g [
e 60—
3
Signal events Y(1S) 218 £ 17 S wl ,
Signal events Y(2S) 43+ 9 B
Signal events Y(3S) 22+ 8 2"—1 b gLl ;ﬂ
i
Background events 385 + 24 A PSS ANIE BRI L]

p*u- mass (GeVic?)
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Fermilab SSC

=N Lo | Fundamental questions of particle physics:
[ o ' 'Em?' 4.  Origin of matter:  Higgs
I s Hierarchy problem: SUSY

bb | Extra dimensions, black holes
Origin of dark matter: WIMPs,

Many other scenarios: 4™ generation, LFYV, etc.

1mb-

=
o
I

Dark matter candidates at LHC:
Lightest SUSY particle (LSP)

o (proton - proton)

1nb -

Events /s for & 10®* cm=2 s~

now => Signatures

1pb

Missing energy
High pT jets and leptons

2011 > 0.001 001 0.1 _1»_0 10 100 Kinematic edges

/s TeVv
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W -> ev by ATLAS

Data events: 815

MC normalized to number of
observed data events.

W > uv by CMS

Data events: 940
Expected in MC:

1019 signal
50 background

Entries / 5 GeV

number of events / 5 GeV

E T T T | T T T | T T T l | l E
- ATLAS Preliminary L3
- _e— Data 2010 (7 TeV) f L=296nb
T W —> ev ce-
102 CaQcD |
F [ JW-—>n=zv o 3
B [ it semi-leptonic, : .
10E =
1
1 0-1 ! L b —
(0] 20 40 60 80 100 120
m., [GeV]
CMS prelimina 2010 NS =7 TeV
200—— 'p| 1 ry — T T T T T T T T T
- —= data f 7 dt = 254 nb™! -
B CTW — v .
B I EWK ]
150" mmaco .

20

40 60 80 100 120

M, [GeV]
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CMS Experiment at LHC, CERN
Run 133875, Event 1228182
Lumi section: 16

ME; = 37.9 GeV
Mt =75.3 GeV/c2

o

Claus Horn: First LHC Results IDM2010 Monpellier - 30.07.2010
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Z->uu peak observation

Data events: 93

Expected in MC:

100.0 signal
0.4 background

Cross section measurement from Z->ee + Z->uu

Requiring 66 <m; <116
125 candidate events in 225 nb’!

Entries / 5 GeV

Deduced cross-section:

0.83 £ 0.07 (stat) £ 0.06 (syst) £ 0.09 (lumi) nb
(theoretical prediction: 0.964 + 0.039)

number of events/ 2 GeV

(Y]
o

N
o
T ‘ T T T T

—
o
T T | T T T

CMS preliminary 2010
i B e o e

\s=7TeV
LA B a BT B
-»-data

J‘L dt = 254 nb™"
| jZ—-pn

60

35

20
15

10

e Data 2010 (s = 7 TeV)
30 Jz—ee
- ATLAS
25 Preliminary

|
70 80 90

100 110 120
Mg [GeV]
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MET in MinBias data: modeling of fake MET.

_— 111 I 1111 I L1l l 1111 l 11

50 10 20 30 40 50 60 70 80 90 100

Er ™ [GeV] Calo E; [GeV]
Four different algorithm give similar results.

> R NLLLL B BRI NI B Al AR RALAN RALAN RARAS LARAS RALES RALLE ALY KA
S % ATLAS Preliminary > CMS Preliminary 201
Ok ™ G 40f 1 \s=7 TeV
- - 10 11.7 nb'!
~ Data April 2010 Doy h . —— Data
0
$105 \Vs=7TeV 'OE105 '!!!. .
§ L,=03nb’ q>; " [ | simulation
UJ104 <45 E104
o * Data ] o
1 N nBi ) 3
\ [ IMC MinBias 3 810 frf%
0? i £ 02
1 1 S &tu
o : 2’ '
10 “?% E 10
‘ WHM&H t -
Illl l lll ll ll -a 1
6

o
=)
of
o!—
8
5
S

o-

Emiss well behaved, excellent detector performance.

Even tail is well described -> we are ready to look for new physics!



Typical example, but X / q escapes detection

untypical SUSY event: p Eé\iwﬂ\E p > missing £, ISP
g -
~ ~0 ER’

Production of two strongly interacting sparticles: squark/gluino has highest x-sect.

NS A~

Possible LSPs: y, v, Gt Three production modes: 4q, gg, €q

Possible decay chains

& q q
lX\ jet % jet
Jet - 1 = lepton
Z, W, Higgs I~
% Y v = lepton

(Gauginos y are the superpartners of the SM bosons (y, Z°, W*, Higgs)).

19



Missing transverse energy (MET)

Calculated from calorimeter cells. jet
Actually we only measure p-miss

Scalar jet py sum (MHT):

Njets
. . HI — ‘P(]‘L’(l
If jet pr are high zz—; 1

MPT
Calculated from tracks:
M. MPT = | — ¥, pr(track;)]

If jet and 1 high 5
jet and eptoanT are hig MET g,

plepi | s * Depends on mass difference, not my ¢p.
=1
* Can be small.

"\I'_f:‘m‘
— jet,i
M= Y PP+
i=1

!

(but dangerous if this is not the case)

Transverse mass M- ) :
T Mr = /2P B (1~ cos(A(lep, ™)

20



MC Studies
of mSUGRA Reach
(@ 7TeV)



Inclusive channels: 0 lepton, 1 lepton (e,u), 2 leptons (same-sign, opposite-sign)

Calculating 5 o discovery reach in my-m; ,, plane, tanf3=10, A,=0, u>0:

Assuming conservative uncertainties (20% electroweak, 50% QCD).

= P N TN BURLELE BUELELE BLNLELEY [P0 115
> .. 4 jets 0 |Epton

8 450 :—ATLAS Prellmlinary ------ gje%séiepzon oS

- . - « == 2 jets 2 leptons OS]

e _7LSIeV 500 pb == = 2 jets 2 leptons SS

= 400 ™ 5 o discovery Sr

E MSUGRA tanfi =10

350 .

300 "

250f57 s -

_—_ . .

- et < N

200} %, ) H

F N e ]

150 -

2 1 3

100k \N: 7N No EWSA

PN L T SR EPEPE S TS ST S

0 200 400 600 800 1000 1200 1400

Gluino/squark masses up to 600 GeV.

m, (GeV)

with more
luminosity

—)

Gluino/squark masses up to 800 GeV.

m,,, (GeV)

F e djets Olkpton | ]
a50-ATLAS Pre|1|m|nary ------ g}ets; :egton o5
B = === 2 Jets 2 leptons .
- 7 TeV-2fb — D }ets 2 Iegto_ns SS
400f"%° 5 o discovery’ '
E MSUGRA tanfi = 10
350} :
300} & Y -
T‘“ !‘. ‘t‘. .
250F =
L N - .
- \ .. —
2001 . o —
F i) , .
C . S e ey h X
0] : 4
- % OO R S o, N 3
- : e ) é
100 - e 4\ St
I~ 2 1 e | | . 2 2y 1 e a.- 2a8s R 3
0 200 400 600 800 1000 1200 1400

m, (GeV)
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0 Lepton Analysis Same-Sign Dilepton Analysis

Quite inclusive selection Less inclusive, but small backgrounds.
Based on Hy and pymiss Three channels analyzed: uu, ee, ue
Vetoing leptons Main background from ttbar: <1 evt/100 pb!
SM Backgrounds estimated from the data. S pe——

—~ - > L e Observe 1 event in 100 pb™

% 500 CMS preliminary - CDF_““'_"I' “b::' targ=5, <0 g‘i ! ———— QObserve 4 event in 1 fb™

O 450 \s=7 TeV | D0 by 241, tan=3, <0 o [ B coF Preliminary 31 (3.2 fb™)

~ _ Hadronic search, 95% C.L. curves —| LEP2 f' 400 I Do observed limit (2.3 b

q 1=LSP LEP2 | E ( L

E; 400 tang=10, A =0,1>0 ~— TG i ————] LEP excluded regions
350 L=1000 pb1 V‘.f“-‘." . 7 %0 mSugra: tanf = 3, Ao =0,(u)>0
300 300
250 20
200 200
150 150 B
100 . 100 o S - - yo T e e o yo . -::

0 100 200 300 400 500 600 700 800 900 1000 200 300 400 500 600 700 800 900 1000

m, (GeV) m, (GeV/c?)
Extension of LEP & Tevatron limits with < 100 pb-!.
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First SUSY Studies
with 7 TeV Data

Complete list of 7TeV results:

24
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Discrimination of fake MET from jet miss-measurement

“TEi/I—T

[arX1v:0806.1049v1]

SUSY signal expected
at op>0.55

Generally good data/MC agreement

observed in all cases.

Fraction of background events decreases
exponentially with increasing Hy.

SUSY analysis typically require H>300 GeV

LI B

T T

L I |

2 Calo Jets
80<=HT<120 GeV
—e— Data

—— Pythia8 QCD

S——
CMS preliminary

1O 10'
Ns=7TeV ]
L=11nb" ]

"‘”*c

[SUS 10-001 pas]

CMS prelumnary =
\s=7TeV ]
L=11nb"
>=3 Calo Jets E
80<=HT<120 GeV
—e— Data
—— Pythia8 QCD

| Ll B

) R A R
2 2.5 3

Ot

LA R

w—
Q

T

w—h
Q
N
T

T T

Fraction of Events with a,>0.55

-

=
w
|

PR

T

= 2-jet
A v+1 'jet .

meared Jets 3
* Emulated Jet Loss -

b

Opm
L

50

100

150

200 250 300
H; (GeV)
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Using QCD to predict fake MET 1n y+jets events

CMS preliminary, 65 nb' at 7 TeV

MET measured for QCD multi-jet
events 1n bins of #jets and Hy.

e y +=3jets data

— Template prediction

ents / _5 GeV
>

selecting y pT > 15GeV, > 3 jets with pT>40 GeVg |

Calculate predicted MET by looking up MET in | ‘I_|_‘
#jets, HT bin for each y+jets event 10" b— WIS R ..

0 10 20 30 40 50_ 60 70
MET (GeV)
1St1 1shi ~— 0.25—————— — —
Distinguishing real and fake MET s %% o e T T
Simulating real MET by randomly removing g ©°2f e EmulatedMHT > 50 Gev =
. ¢ y = - —&+—— 30 GeV < EmulatedMHT < 50 GeV
one Jet ( EmulatedMHT ) < i —%— 20 GeV < EmulatedMHT < 30 GeV
E 0.15 ——=— Multijet data, MHT > 30 GeV —
. 8 B "".. Multijet MC, MHT > 30GeV T
MPT and MHT are aligned for real MET, 2 -
[ A ]
uncorrelated for QCD. A
' 3°° e b1 E
Data shows no sign of real MET. i S T emcnencs
ol . . . TeFitieeseseseseeeens

. . . . . . 0, 2 3
Kinematic region will be extended with more luminosity. IAG(MPT,MHT)I



8 | | et | I
. * Data
.o C . o — Fitresut 1
Muon background prediction with isolation fits = 29F cus proiminary | -
g Vs =7TeV, 53 nb™ Fit background ]
Determination of background from non- & 200 —  Mcprompt (]
. I MC background | ]
prompt muons to prompt muon signal. 150[1 form W->uv ]
: Prompt: 251.2 = (17'9)=m (Mr control = 248) ]
. M 1w 11 Background: 66.2 = (11.3)__, (M, control = 72) ]
Extrapolation from the non-isolated to the ' :
1solated muon region. 50k _
0: il QW.M W Fese e !
o 05 1 2 25

Estimating QCD backgrounds in lepton channels

Very small QCD backg expected, may be estimated by
assuming factorization of selection efficiencies: 2
€ABC = €AEBEC
Application to same-sign di-muon search:
Cut A = Relative isolation of y1 below some value
CutB = Relative isolation of u; below the same value as A
CutC = Presence of a 3rd jet and large MET

Confirmation observed in data: €4 = (6 A)2

10"

Relatwe isolation

CMS preliminary
Ns =7 TeV, 51 nb™’

—— n,only(¢,)

— and uz(sab)

i - Prediction of u, and u, (e2)
| i i R T S S | i i i
10" 1

Relative Isolation Cut
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Final state: jet + MET

>
[0)
O
Same inclusive channels as in MC studies 8
(+Monojet). £
L
Selection criteria for different channels
{ Number of jets Monojets > 2jets >3 jets >4 jets
Leading jet pr (GeV) >0 >70 >170 > 70
Subsequent jets pr (GeV) | veto if > 30 >30 > 30 (Jets 2 and 3) > 30 (Jets 2 to 4)
Emis >40GeV | >40GeV > 40 GeV > 40 GeV
A¢(_|et Emiss et | [>02,>02] | [>02,>02,>02] | [>02,>02,>02,>0)
TS > £ x My no cut £=03 £=025 £=02
>
. . . ﬂ)
Loose selection for comparison with SM. o
2
70 nb! analyzed so far. £

More luminosity needed for SUSY to become visible.

All results agree with SM expectations.

QCD normalized to data in low MET control region.

2 jet channel

10 % |||||||||||||||||| ||l.llblatla|2(l)1lol(;sl|V7|Tle\|/)l |§
F ~ Monte Carl 3
2—_J.Ldt 70 b’ —aco ¢ ]
10°E 3 W-ets
E B Z+jets 3
g e SU4 (x10) E
C Two Jet Channel .
e ATLAS Preliminary E
AL _:
107E Data: 4
10—3 LE . e I_
0 500 1000 1 500 2000
M. [GeV]
4 jet channel
10° SEr e " Data2010 \s =7 TeV) '3
F Monte Carl 3
Y
10°E 3 W-ets
E I Z+jets .
L1 Sua (x10) E
C Four Jet Channel .
e ATLAS Preliminary E
107F Data; 1, MC: 1.00.64
10‘2E '
0

1500 2000

1000

—
Q
w

500

My [GeV]
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Electron Channel:

lepton pT > 20 GeV

2 jets with
pr> 30 GeV
In| <2.5

Muon Channel:

lepton pT > 20 GeV

2 jets with
pr> 30 GeV
In| <2.5

Entries / 10 GeV

Entries / 10 GeV

|[ATLAS-CONF-2010-066]

" Electron Channel ' Data2010'\s = 7TeV)
1 02 ...... A Eho/lgrge Carlo _
- JL dt~ 70 nb S Wajets 3
BB Z+jets ]
O« E
--- SU4 (x10) 3
1 ATLAS Preliminary
1o [T R
10_2§
10—3_..‘I..‘I..‘I...I............I.‘. —
0 20 40 60 80 100 120 140 160 180 200
ET' [GeV]
" Muon Channel e Data 2010/ns - 7 TeV)]
102 . EMonte Carlo
~ y QCD =
JL dt~ 70 nb B Wajets E
W Z+jets
10 O <
-=- SU4 (x10) 3
AS Preliminary
page 31 3
10-1 S =
107
10—3_...I...I|..I...I...I...I...I...I...

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

Entries / 10 GeV

Entries / 10 GeV

~~

S

x i Jet

. W+ H*
X

W1th M>100 GeV

102

10

10"

102

10°

0

Electron Channel e Data 2010 (\s 7 TeV)

— Monte Carlo
~ £JQco =
jL dt~70nb’ EWjets E
my>100 Gey ~ SBZHets

t:g.u4 (x10) E
ATLAS Preliminary ]

Data: 2 E
MC:.3.6t1. 6‘

PR B P e PRI B
20 40 60 80 100 120 140 160 180 200
ET' [GeV]

W1th M.;>100 GeV

102

10

107

102

10°

T ——
Muon Channel e Data2010 ﬁs 7TeV)

— Monte Carlo
£Jacb
O W+jets

W Z+jets
- Su4 (x10)
ATLAS Preliminary

Data' 1

J-L dt~ 70 np”
m; > 100 GeV

1 IIlIIII 11 IIIlll| 1 IIIIIlII 11 Illllll

il IIIIIII 1

2040 60 80 100 120 140 160 180 200
E?ISS [Gev]

For all lepton channels: QCD normalized to data in low MET control region.
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At least 2 leptons, one with p>20GeV, others with pr > 10 GeV
Dilepton invariant mass > 5 GeV

No jet requirements.

Opposite-sign channel
Leptons from Z°H° or IF chain

10° L LI L L L B LA UL B B
- Dilepton Channel OS ® Data2010 \s=7TeV) 3
% & e ggrge Carlo 7
10E IL dt ~ 70 nb’ gW+jets E
£ Z+jets 3
% [ DrellYan 2
O] 1 OJit _
o z «ee: SU4 (x10) 5
P ATLAS Preliminary 1
= 10-1 —
(= e i — o ALl Ll WA 3
L Been 2Tt ]
10 Data: 2 E
MC: 2.0£0.8 ]
10'3 11 1 I 1 1IN 1 I 11 1 I 1 1 1 I 1 1 1 I 1 1 1 I 11 1 I 11 1 ?EH‘!EWW Ll
0 20 "40 60 80 100 120 140 160 180 200

ET [GeV]

Entries / 10 GeV

Same-sign channel

10?

10

107E

-
e
N

10

Leptons from different decay chains

T IIIII|I|

- QCD
J.L dt~70nb"  Bvinims
2 Z+jets
. DrellYan

E% II|T| T I|_l'$lﬂ

bt

I 1 1 T I T T T | T 1 T I T T T I T 1 1 | T T T I LI} T | T T
Dilepton Channel SS ® Data2010(Ns=7
— Monte Carlo

It
«n: SU4 (x10)

TeV)

ATLAS Preliminary

1 IIIlILl] 1 IIIIIllI 1 IIIIII_l] 1 IIIIIlll 1 IlIIIII]

ET"® [GeV]

General result: SM backgrounds to SUSY searches are under good control!

1 IIIIIIIIIII Illlllllllll-.
0 20 40 60 80 100 120 140 160 180 200
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% AT I. A S Event with high-p.
Jets and a Muon
1 EXPERIMENT in 7 TeV Collisions

Run: 155569 Event: 5091167
Date: 2010-05-22 04:34:53 CEST

|
=== i.ﬁ

==
_|AS

|
I--—-

M, 4= 915 GeV (using two h1ghest prjets); MET =118 GeV ; muon py = 25 GeV
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~Qutlook

Standard approach looks at convolution of all decays at specific SUSY point.

Future: Decay mode specific analyzes

Direct Mode Boson Mode Lepton Mode
A: 48 B: 9,8 C. 9.8

x"1 % X2 )1(2
0 0
X 1 X | Xol XO]

» SUSY model-independent interpretation of results

* Increased coverage of SUSY scenarios (mass constraints in special SUSY models)
* Increased sensitivity (less inclusive)

» Favors determination of sparticle properties
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LHC 1s producing proton-proton collisions at world-record energies of 7TeV.

ATLAS and CMS are showing excellent performance.

Large amount of measurements let us rediscover the SM at 7 TeV.

Searches for new physics phenomena have started!
Large number of SUSY and dark matter searches!

Sensitivity advantage over Tevatron, great potential for the near future.
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Bonus Matenal
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Unitary limit for scattering in the J = 0 (S-wave) partial wave:
(k: wave number)
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Already now (with factor 10° less luminosity)
LHC has higher sensitivity for /§ > 1.1 TeV
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Using tracks from charged particles for track reconstruction

Number of TrackJets

CMS Prelimina - L=100ub"
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Good data/MC agreement for jets with pT > 10 GeV
Good agreement between track jets and calorimeter jets.
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Association of tracks to PVs allows for robust results under pileup
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