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LHC Performance in 2010

. 2010 pp @ 7 TeV: ~47pb™ delivered, L = 2x10* cm?s™ I:‘hysigs sf:jown
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LHC Performance in 2011

LHC 2011 RUN (3.5 TeV/beam)
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Total mass: 7000t
Overall diameter: 27m

ATLAS and CMS Performance

Operational fraction per sub-
detector ~ 99%

Overall data taking efficiency
~92%

Improved uncertainty on pp
luminosity measurement ~4%

Detector performance is
approaching expectation

Many, many, many physics
results

« https:/itwiki.cern.ch/twiki/bin/view/AtlasPublic

« https:/itwiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults

Re-Discovery of SM in 2010 Data
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ATLAS and CMS
Standard Model Physics and Higgs Searches
Pheno 2011

. Chad Suhr: Top cross section and mass measurement at ATLAS
« Frank Siegert: Monte Carlo tuning with ATLAS data

« Srivas Prasas: W/Z and di-boson results from ATLAS

. Paola Giovannini: Jet and photon results from ATLAS

. Yaquan Fang: Standard Model Higgs Searches with ATLAS

. Borge Kile Gjelsten: SUSY Higgs searches with ATLAS

. Adam Everett: Recent EWK results from CMS

« Sinjini Sen Gupta: Recent results on jet physics

. Simon Marie E De Visscher: Recent heavy-flavor results
. Lara Iglesias: Higgs searches with CMS

-A-"""""éompact Muon Solenoid

. Hans Holger Enderle: Recent top results

. Jessica Leonard: Inclusive vector boson production cross section

Can only show highlights here!
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Heavy lon Results

« ATLAS & CMS: Heavy lon detectors

« Calorimeter with large coverage

« Muon spectrometer with large coverage
. Tracking for pT > ~500 MeV

. Measurements so far

« Global and collective phenomena
« Charge particle multiplicity
« Observation of
. Jet quenching
. Z boson production

« J/ yield suppression

« Experiments are preparing more results for QM 2011

« Details on HI physics by Peter Jacobs
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" _e—_/"\| Run/Event: 151076 / 1328520

Lumi section: 249
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Run 169226, Event 379791
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mass = 2.6 TeV

jet1:pr=1.3TeV,n=0.2

jet2:pt=1.2TeV,n=0.0
N

Run Number: 167576, Event Number: 62725215

Date: 2010-10-24 15:42:22 CEST
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Inclusive Jet Production

Measured jet pt from 18 GeV -1.5 TeV
« Corrected to particle level
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Inclusive Jet Production

« Systematic uncertainties range from 50% at low pT to 20%
« Unfolding of detector effects; jet energy scale dominates

« Theoretical uncertainty typically 10-20%

« Comparisons with different PDFs

ATLAS Preliminary
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Di-det Cross Sections

Di-jet spectrum tested up to masses of 4 TeV

Experimental uncertainty dominated by jet energy scale
PDF generally largest theoretical uncertainty

Data agrees well with prediction (NLO pQCD + non-perturbative corrections)
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LHC Standard Candle

CMS Experiment at LHC, CERN
CMS Run 133875, Event 1228182

Lumi section: 16 == —
Sat Apr 24 2010, 09:08:46 CEST ¢

Muon p;=38.7 GeV/c
ME; =37.9 GeV

W—-nuv ///_

EZN Z->pp candidate in 7 TeV collisions

W-ev candidate in
7 TeV collisions

pT(e+) =23 GeV
nle+)= -0.64
E s =31 GeV
M, =55 GeV

Elas
g Run Number: 1

Date: 2010-04-
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CMS Experiment at LHC, CERN
CMS Run 133877, Event 28405693
Lumi section: 387 —
Sat Apr 24 2010, 14:00:54 CEST / N

Electrons p=34.0,31.9 GeV/c 4 \
Inv. mass =91.2 GeV/c2

Z—ee
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LHC Standard Candles
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Vector Boson Production

. Results consistent with NNLO
calculations (QQCD+PDF)

. ~1% experimental uncertainty

« 4% luminosity largest
uncertainty

o xB (nb)

10

107

T I\IIHIl T I\II\IIl

CMS, 36. pb”, 2010
CDF Run i
D0 Runl

UA1

Theory: FEWZ and MSTWO08 NNLO PDFs

Wolv

WSy
W'—a v

z I

Colllder energy (TeV)

CMS 36 pb’at Vs=7TeV
lumi. uncertéﬂnty: + 4% I I
oxB (W) — 0.987£0.009,, £0.051,
ox B(W") —tad— 0.982+0.009,,, £0.049,
ocxB (W) —t +— 0.993£0.010,,, £ 0.056 ,
oxB(Z) — 1.003+0.010,, £ 0.047 ,
Ruwiz oy 0.981+0.010,, £0.016
R,. i 0.990+ 0.011,,, + 0.037,
0.6 0.8 1 1.2 14
Ratio (CMS/Theory)

Markus Klute - MIT

PHENO 2011 - 05/09/2011

Gy [Nb]

Gy [ND]

O, VSO
[ T T T T | T T T | i
. ATLAS Preliminary
11- .
10~ n
® Data2010s=7TeV) mmm total uncertainty 1
L O MSTwos —@- uncorr. exp. + stat. |
O HERA uncertainty
9 A ABKMoo 2
L 0 JRo9 L dt = 33-36 pb
1 1 | 1 | 1
0.8 0.9 1 1.1
o, [nb]
O,. VS O
| T T T T I T T T T ‘VV:'- T T T |W-
. ATLAS Preliminary
4.5 7
4 | —]
® Data2010\s=7TeV) mmm total uncertainty 1
L O MSTwos —@- uncorr. exp. + stat. |
O HERA rtaint
3.5~ A ABKkwmos uneeramy .7
L 0 JRO9 L dt = 33-36 pb’
| 1 I L l 1 L 1 1 l
55 6 6.5 7
G, [nb]
15



Lepton Charge Asymmetry

. Measured with electrons and muons
. ATLAS and CMS selected different phase space

. Electron channel allows larger n coverage; charge aW”) —1.43+0.05
confusion due to bremsstrahlung more challenging ag(W™)
. Results provide strong new constraints on PDFs Experimental quantity :
-1 [ — #
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Vector Bosons Plus Jets

. Major background for top, Higgs & new physics

. ATLAS & CMS report inclusive rates and double differential cross sections
. Results compared to particle level predictions

. Agreement with ME generators

W—ev+jets jet ET > 20 GeV W—pv+jets jet ET > 20 GeV
< 0.5 | | | | — 0.5 . | I
= +i i} = —uv + jets -
D i V—i-_)[?;ta Jzi[?o,\'sﬂ TeV JLdt=33 pb 1 i 2, | -® Data 2010,\'s=7 TeV JLdt=33 pb 1 |
' oal h ot \ s e \
% 0.4 = PeThiA. \ ] Z 0.4 < PYTHIA \\\ .
Al BLACKHAT-SHERPA \ Al BLACKHAT-SHERPA \
+ ! MCFM 7 + | EEMCFM §
2 \ =
©® 0. o
) S m 7 >
3, e 8 2t A

_ G
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o(W +2>N
3
8

\\

W+2>N

o

ATLAS Prehmmary ATLAS Prellmlnary
>1/>0 >2/>1 >3/>2 >4/>3 >5/>4 0.1 >1/>0 >2/>1 >3/>2 >4/>3 >5/>4
Inclusive Jet Multiplicity Ratio Inclusive Jet Multiplicity Ratio
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Vector Bosons Plus Jets

. Major background for top, Higgs & new physics
. ATLAS & CMS report inclusive rates and double differential cross sections
. Results compared to particle level predictions

. Agreement with ME generators

Z ee Jets CMS preliminary Z_’UU"'JetS CMS preliminary
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W & Z to Tau Decays

« Establish hadronic tau as tool for many new physics search, in particular Higgs
« CMS uses reconstruction of individual decay modes
« ATLAS traditional cone algorithm

ot CMS preliminary CMS preliminar 36 pb” at Vs =7 TeV
k T T | T T T T T T | T T I_ | T T | 1 I | | | 1 | I I I | l | I
B - 36pb" at \Vs=7TeV - ¥
= a B esxCL - Tk CMS Z - ee, pu
= | "] 90%CL 1 —— € + Toug
e ' | 95% CL N
T —t1— I+ Thad
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N [PDFALHG 68% GL] | H
e (60-120 GeV) H— . H u+u
D e U e:ssesus esnsnusussannins 7 :
31 ] il e+l
< . ;
'}r‘ | et CMS Z - 1t (combined)
8 Het DO Run Il 1 fb",  + T
b H

I ] ; H~e—H  CDFRunll0.35fb" e +1,,
0.6— T B R U - NN W R i

06 08 1 12 14 16 A B
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o * BR(Z/y* > t't) =1.00 £ 0.05 (stat.) £ 0.08 (sys.) £ 0.04 (lumi.) nb

|
1 1.5 2 25
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Vector Boson

« WW production

. Shares final state with H—-WW search. Groundwork for

Higgs search.

_ ATLAS:
_ CMS:

Nobs = 8,

Top quarks major background

Cross section measured in agreement with SM

Nbkg = 1.7
Nobs =13, Nbkg = 3.3
Dominated by statistical uncertainty

« Limits on triple gauge couplings (TGC)

ATLAS \s-7Tev
[ Ldt = 34pb™ +Data |
ww |

(o))

Events /0.4

T -h T

Markus Klute - MIT

lllllll |

- ATLAS \s-7TeV |
4-[ Ldt = 34pb +Data |
' Oww |

[IBkg -
2_ ] I_ i

L |
.

50 100
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More Results with W and /'S

CMS preliminary
36 pb al —
>

36pbt at %5

CMS preliminary
I

lumi. uncertainty: +4%]
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Top Quark Physics

« LHC is a factory of top quarks
« Cross section ~160pb
« Multiple final states used in measurements
. di-lepton
. lepton+jets
. lepton+jets+b-tag | , s
. Top quark measurements use most physics objects —a /" /I S ATLAS

EXPERIMENT
un Number: 160958, Event Number: 9038972

. Leptons

. Jets and missing ET

« Primary and secondary vertex (b-tagging) reconstruction
« Systematic uncertainties usually dominated by

« JET/MET energy scale

. b-tagging efficiency

. Top quark used as standard candle and is main top candidate: e 1 2b
background to many searches
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Top Quark Cross Section

. Lepton + jets channel with b tagging

. Clean signal observed
. ATLAS

_ Profile likelihood fit of multivariate discriminant

. lepton n, jet momenta, aplanarity, b-tag weight
. CMS

_ Binned likelhood with secondary vertex mass in categories of jets
and jets with b-tag

8 “*UE ATLAS Preliminary +'Data
= 3 [Ldt= - O B QCD
L0 200 j ot =35 pb O W+Jets B Other
160 W+ Jets e + Jets
120 £l 3Jets ; 4 Jets | >5 Jets |+ 3Jets 1 4 Jets
o |

£66°0 1591 S 61670 189} X

Ratio Data/Fit

100
Likelihood Discriminant

40 60 80

Markus Klute - MIT
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CMS Preliminary [ L=36 pb'1, \s=7 TeV

o L]
III|III|III|III|III|II
—

2 Jets 2 Tags Muons
3 Jets 2 Tags Muons

el G
A‘l Jets 2 Tags Muons

50

5 Jets 2 Tags Muons

Secondary vertex mass (GeV)

CMS Preliminary [ L=36 pb'1, \s= 7 TeV

16
14

12

MIII|III|III|III|III|II

3 Jets 2 Tags Electrons
PO
4 Jets 2 Tags Electrons

2 Jets 2 Tags Electrons

50
Secondary vertex mass (GeV)

5 Jets 2 Tags Electrons

5
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Top Quark Cross Section

. Measured in lepton+jets and di-lepton channels
« SM, ATLAS and CMS in agreement

. Experimental uncertainty in the 10% range, same order as theoretical prediction

ATLAS Preliminary

Data 201 o,j L=35pb’

L+jets w/ b-tagging:
Multivariate

Top mass profile fit

Top mass standard fit

Counting
L+jets w/o b-tagging:

Multivariate

A

i

I:l T | LI | T T T | LI

Theory (approx. NNLO)
m, = 172.5 GeV

186+10 *2! +6
1568 ‘[ +5
183+ 14 *B +6

34
156+ 10 *3' +6

20
17117 *2 +6

CMS Preliminary \'s=7 TeV

0

1D lepton 7 fit e 204%25 +39 %7
1D AN (1 jet) fit s 168+21 +24 +6
Counting —— 154411 728 45
Dilepton:
Counting ._._-_,._._. 173+22 *18 +8
Counting w/ b-tagging |—|—l—‘—o—| 171£22 *21 7
tt/z [ N 178422 +20
Inclusive H_-.__H 171+22 £14 £5
b-tagging fit .—.—.—._( 1 +6
Combination .._._._._. 180+9 +15+6
: (stat)x(syst)=(lumi)
v b b P e Py g Y
50 100 150 200 250 300
clpb]
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value + stat. + syst. £ lum. error
(luminosity)

158+ 10+ )2 +
(36 pb”")

CMS combined (prel.)
I+jets+tag & dilepton

CMS I+jets+tag (prel.) 150+ 9+ 77 + 6
(36 pb”)

CMS dilepton (prel.) 168+ 18+ 14 + 7
(36 pb”)

CMS I+jets (prel.) 173+ 14+350 + 7

(36 pb™")

CMS dilepton
Phys. Lett. B695 (2011) 424

*oat72:2 121
(3pb7)

[=]
o
o
2
4
4
2
=3
o
<

3
ATLAS combined 1453113 £16
arXiv:1012.1792 [hep-ex] (3pb7)
Theory: Langenfeld, Moch, Uwer, Phys. Rev. D80 (2009) 054009
MSTW2008(N)NLO PDF, slcale® PDF(90% C.L.) unc.

50 100 150 200 250 300
Top Pair Production Cross Section [pb]
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10?

10

1

T --NLOQCD (pp) ® ATLAS 180+ 18pb ]
| B Approx. NNLO (pp) (35 pb, Prelim.)
~~NLOQCD (pp) ¥ CMS158+19pb
=~ - Approx. NNLO (pp) (36 pb”, Prelim.) -3 =
- = CDF 3
- A DO .
i 7 75 |
i L v o b o b b o |y
1 2 3 4 5 6 7 8
\'s [TeV]
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Top Quark Properties

. Early top mass measurements
« ATLAS: lepton+jet channel (mtop =169 £ 4.0 £4.9 GeV)
« CMS: two measurement in di-lepton channel (mtop = 175.5 £ 4.6 £ 4.6 GeV)
« Uncertainties in the 5 GeV range
. Consistent with Tevatron measurements
« Others: W polarization, search for FCNC, top pair charge asymmetry

> T I T T T T l T T T T T T T T l T T T T I T T T T l T T T T UJ 30 |- éMS ‘ ‘ -I ‘- ! ! ‘ f ‘ ‘ ' ! ! ! !
@ - i 1 : ] €t [ preliminary 5" \ RSt
G 70F Tagged mu + jets L=35pb ® \s=7TeVdata = S [36pb'at\s=7 TeV 3 l /
8 - it m =172.5 Gev 3 > 25 _eeleu/uy events g \ /
-t -172.5 GeV L o o /
w 60 I 5-toP: M =172.5 GV - "m, =174.8+ 5|5 Gevic? | \ /
-'(IC_)‘ E P Zijets E n 4?
Lﬁ 50— W+jets - 20 L \ /
- ‘ WW,ZZ,WZ - r - i \/
40— I oco — r ey
E E 1 5 - Top Quark Mass (Gew&)_
30— —_ L |
20— ATLAS Preliminary — 10— ]
10 — C ]
- " . S .
00 100 200 300 400 500 6290 700 L ]
Moo [GeV] >

100 125 150 175 200 225 250 275 300
Reconstructed Mass (GeV/c9)
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u (d)

Single Top Quarks

First observation of single top t-channel production at

the LHC from CMS

CMS
————

Preliminary, 36 pb”,\/s = 7 TeV
L B B R R B

-0.8-06-04-02 0 02 04 06 0.8
BDT outpu

t-channel single top quark production

T T ‘
B CMS Prelimin

¥ Do
® CDF
NLO 5f

ary, 3

5.9 pb’!

— L

* data

It channel
s channel
Ctw

Ot

Ewbb

B Wce

BEwc
mW+light jets
W Z+jets

7 C
c 70—
o0 =86.3 £ 30 pb by CMS 2 -
P y L 60
0 =53 "3 pb by ATLAS 5ol
Cross sections in agreement with expectation 405_
Signature: lepton + ET™* + b-jet + jet 305_
Small signal extracted from large background with 205_
multivariate analysis technique =
10
at LHC, CERN 0 ;
010 CES CMS Preliminary,\s=7 TeV, L=35.9 pb”' -
20, i channel T R
Q i
—.—m Q -
2D, e channel 1542+ 454 -~
b -
BDT, 1. channel T gogas 102 E
BDT, e channel — 59.2 438 I
2D, e+ channel '_._1'24.2133_1 10 E_
BDT, e+u channel . 78757 i
GMS combination o 83.6+ 300 1 é_
-100 -5‘0 l‘J 5‘0 1E|J0 1;0 2(‘30 0

Single Top t-Channel Production Cross Section [pb]
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Higgs Searches at the LHC

. S o 1
« Combined effort by 2 0 \s=7TeV R 5
ATLAS, CMS and 2" E I
theory T 1 c
“Handbook of LHC o 1 - B ok
Higgs Cross Sections” © :
arXiv:1101.0593 o, i
i | 1021
102
100 200 300 400 500 . __ 1000
M, [GeV]
Channels included ~ Mass range (GeV) | Status, Comments 10355—%5 40 o5 40 500
H-> vy 115-150 Challenging. Higgs Mass (GeV/c)
VBFH H3-143 e o 0 data. Breakine . Event yields can be modified and
VH, H>bb (highly 115-125 additional channels are possible in
boosted) models beyond the SM
Li‘l;l:g;?:lj‘gf it :;gégg EZiit?o\sz]cfglog [éit\? mwrzgk . Modifiec_i particle content can change
: — yield production or decay of the Higgs boson (e.g.
VBF HOWW-212v 130-500 4" generation models)
H>ZZ7Z->4] 120-600 The golden channel. Low bkgr . . -
but low yield . Higgs sector is modified
H>ZZ212v 200-600 Major bk is diboson and top. _ Two Higgs doublet models (2HDM)
H>ZZ>212b 300-600 o b ML rECO NG _ More complex models

modified from K. Hoepfner
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Higgs —» WW

. HHWW-—-2I2v : most significant analysis over large mass range

« Multiple analysis techniques deployed
« ATLAS and CMS with similar performance

CMS Experiment at LHC,CERN e ———— | —

Data recorded: MV?_ \\
. Progression of Cuts: data vs MC //
210 |

| | | | | | | | | | _[ | 3 ¥ 2] [ T T T T | T T T T | T T T T | T T
z CMS,N5=7TeV,L =36 pb’ ~ . :%3.5: CMSN5=7TeV, L 1=36 pp”
2104 *d - ’ = 48.8 GeV = b
= Elﬁt\l:?m_;ww PT=6§.7GeV e ) - 3:_ é%@*w
103 Bl Z+jets
BT W
B di-boson

0 WHjets

N
‘ N4
~ L Bl Z+ijets
X // 2.5 M g&f
- B di-boson
N o Wjets
MET 2 '
\ 49.9 GeV -
/ :

==

0 50 100 150

107
A q)“ [degrees]

ey e
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959% CL Limit on G/GSM

Higgs —» WW

- HH-WW-—2I2v : most significant analysis over large mass range

« Multiple analysis techniques deployed
« ATLAS and CMS with similar performance

LI I L L I O e e e L L L L I L B LI — III|"|||||||||III|III|I_I
103 g_ ATLAS Pre“mmary ) g bé L CMS, SZTTEV L —36 pb : i
- —o— Observed PCL Ldt =35 pb . "‘“‘a\o — upper limit, Observed —
B e — 1 - = Sy -BR(H - WW — 212v), SM
e —— Expected PCL \Ns=7TeV b0\102 C smzae o, - BR(H - WW - 212v), SM4 =
1 02 = - t1o —=— Observed Cls = \‘: [ s upper limit, Expected + 1o 3]
- - = [ = upper limit, Expected * 20 7
- [ J+2c - -~ Expected CLs ] é B pper limit, Expected £ 2 ]
i . —
10E =
1; ...................:....-.-..:'.".'.-.1 ................... 75
- Tevatron <L>=5.9 fb Tevatron 1
- —=— Observed CLs <4— u
- - - - Expected CLs Exclusion - 1 ﬁ
-1|||||\||\|||‘ll\||\||‘_;4‘_A;i_4'|\ll\ll‘lll\ll\ - L1 1 111 111 11| 11| 1|
10 120 130 140 150 160 170 180 190 200 120 140 160 180 200 220 2402
m,, [GeV] Higgs boson mass [GeV/c”]
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Higgs — vy

. Very exciting channel. No signal observed yet.

« Mass range 110-140 GeV

. Measurement of background and estimation of sensitivity from ATLAS

2

= 100
> 25 _I LI I T I L I LI I IIIIIIIIIIIIIIII I L I LI I_ g :
3 B —4— Data 2010 ] © s
o B Ldt=370b" vy Prediction 7 ® -
v 20 t=37p +(Yj+jv+ji) data-driven— T e0f
a B T B
5 B — — Drell-Yan data-driven = F
5 - —— yy data-driven : 40

— — vj+jy data-driven
jj data-driven

20

— Obsewed Power Constralned Ilmlt

""" Observed limit

Expected limit ATLAS Pre"m'"aﬂ’

i+ 1o
+ 20

Ldt =38 pb’

T
5 3
5 Preliminary i ;
— - ®
hl-ldJ-lihl-th-ldJ-ld.J-l—L _-Ir:L_ _-I-': n_ TJ.T.T_ ’5\
900 105 110 115 120 125 130 135 140 145 150 %
My, [GeV] :
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Higgs — vy

. Very exciting channel. No signal observed yet.
« Mass range 110-140 GeV
« Measurement of background and estimation of sensitivity from ATLAS

% 120_|_||||||||||||.|I.||||||||||||||||||||||||I||||||||_|_
G [ ATLAS Preliminary  —¢— 5010 and 2011 Data
‘“Loa 100 J. Ldt=131 pb'1 ji @ vj theory error
|5 l @ yy theory error
1 _ —— DY expected
i 80k
_l_ ----- + jj expected

— — + Y] expected

‘ + vy expected

60

40

20

IIIIIIIIlIII{II

T — —

100 105 110 115 120 125 130 135 140 145 150
My, [GeV]
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Higgs — 11

. Studied Tut+Thad, TutTe and Te+Thad channels

CMS MSSM Higgs Search ]
36 pb' 7 TeV ]

« No excess observed in di-t mass spectrum 95% C.L. upper bounds :

Expected range |

« Z boson production irreducible background 10l

« Limits on cross section and MSSM [tan[3,mA] exclusion _
« ATLAS & CMS breaking new grounds! 1

Observed

o(pp—¢X)B(¢—tr) (pb)

100 200 300 400 500
m, (GeV/c?)
[l F 60 T |
= 7
70
s Search
50
-~ 40
-
+ 30 — CMS excluded -
MW7 7 7« Sl I e M t1o theory
30 0 1 pal wes LEP excluded
, ? Tevatmnh(ts_’z.sz” . 20 mes Tevatron excluded |
0 . B B2 LEP-2 bPCLZ
| \s=TTeV, J-L=36pb ool :pedan 10 MSSM m ™" scenario, M, .. =1 TeV
10 ATLAS Preliminary 550" 95% C.L. excluded regions
5// e, 0
100 150 200 250 300 100 150 200 250 300
m, [GeV] m, (Gevic))
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Charged and Doubly Charged Higgs

? Il\lllll‘lll\lll\\llll\lll\\ll\\l TTTT TTTT TTT
B\ -
. t — 100~ —e=— Observed 95% CL Limit —
[ ] Charged nggs < "; : —=— Expected Limits (mean with 16 band) :
HY o) L 4
. . q e’ e
. Explore top decays. No deviation from Ll T 80 csrrimmny ]
expectation observed. ’ r | v i
. . i om 60+ :PS (IToose] |
« Limit on BR(t—H"b) ) i e ]
b L |
« Limits comparable to Tevatron results . i - 401 .
W= | - :
g 201 ]
ol PR FTT RTETE RTNT RN PR A

e b v by b b b b By iy
80 90 100110120130140150 160

« Doubly Charged Higgs m,. [GeV/cy

« Searchin 3 or 4 lepton (e,|,T) final states 3 [ cws Preiminary 2010 B et g I
o [ Vs=7Tev L=36pb’ 0 ewk
« No excess observed > T emensey 0 <I>< .
R T BP2 @ 130 GeV Z'y I
. 95% CL on ®* for several scenarios : ario 1o i
r K
_ moe < 154 GeV for BR (®""—ep) = 100% i = = <
_ me < 156 GeV for BR (®"*—pp) = 100% 10° = . L
_ Mo~ < 144 GeV for BR (& —ee) = 100% a )
_ me~ < 116-131 GeV for benchmark points , e <l>< -

20 40 60 80 100 120 140 160 180 200 220 240
Dilepton mass in GeV q’ 4
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SM Higgs Prospects for Exclusion

. If SM Higgs does not exist, exclusion possible in 2011

« Region below mu = 125 GeV extremely challenging

10° £

How much can we exclude W|th 1fb 2

CMS Preliminary: Oct 2010
Projected 95% CL Limit on G/GSM

w— Combined — WW{ZIZv)+0]
1 fb @7 TeV —." - WW(212v)+1j
——— V(bb)-boosted s VBF(WW) = 212v
AR SEL it AR TR ot o VBF(t1) — ZZ- 4l
. —— W(WW)—> Ivivjj (SS) --- ZZ— 2I2v
e s Z(WW) (I)(V)() o 225 212b

Markus K1

300
Higgs mass, m_ [GeV/c?

114 200

ute - MIT

400 500 600

How much data IS needed to exclude’?

—
o

—

Integrated Luminosity, fo’
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1l ' i i i .
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Significance of Observation (o)

SM Higgs Prospects for Discovery

. If SM Higgs exist, discovery possible in 2011 (in limited mass range)
« Region below mu = 125 GeV extremely challenging

—
o

IIII]IIII'|I1II|IIII|IIiI|IIlI|IIII|IIII|IIIIIIIII

16 ! *- ) )
: CMS Prelummary Oct 2010
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12 | = Combined e wwczrzv)wj '
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! ——— V(bb)-boosted < VBF(WW) - 212V
[ il -

: R L —— W(WW)o> IIvjj (SS) --- ZZ-> 212v
RN e ZONW) ((V)() e ZZ> 212b

. -®-10fb" \s=:§Tev : i
BB Ns=B TRV,  N\
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Conclusion

« With 2010 data ATLAS & CMS produced an impressive set of Standard
Model measurements at 7 TeV for QCD, W, Z and top

Very quick turn-around of data by experiments The: Curtairy Rises...

..... For Particle Discoveries

First precision measurements

Prospects for Higgs searches are very promising

Baseline set for many searches for new physics

Discussed in the next talk by George Redlinger

Fasten your seatbelt. Already ~230pb™ collected per experiment

Many interesting results not included. See complete list and references at

 https://twiki.cern.ch/twiki/bin/view/AtlasPublic
« https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults
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