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Overview

LHC data taking at high energy started in 2010
First results presented this summer at

A ICHEP 2010,-28 July

A Higgs Hunting,-29 July

In this talk | will review recent Higgs developments
and projections for the near future

A Introduction: SM Higgs production and decay
A SM Higgs searches at the TeVatron

A Theoretical interlude

A LHC: operations at 7 TeV

A SM Higgs sensitivity (and MSSM tdigps

A Conclusions
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Main decays used in Higgs searches:

Am, < 140GeV bb,U,tando 9

Am,> 140GeV WW dominates, with ZZ a distarfi2
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Gluon fusion (GF) Vector boson fusion (VBF)
Dominant production mode /| KF Ny OGSNRARaaGdAO adl 3
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Higgsstrahlung Associated production

with a pair of topquarks
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Higgs at the TeVatron

Overall search strategy

Higgs boson production crosgctions

E 0 -qpofH

Low Higgs mass

n{é)p ~IH I]K} [I[;-h] |

V5 = 1.96 TeV | A H/bbdecay dominate
MSTW2008 1 .- o o
gg—H m, — 173.1 GeV | A ppY WH,ZN asbb,3 Bb,a Bb
; 1 A Main backgrounds WafejetsZ+jets
| g —WH
qi—ZH ...

High Higgs mass
A HY WW is main decayléptons!)

o i A ggd¥ HY WWmost importam&125GeV

114 120 | L4}

oo oo 2o Analysis of most channels is divided |

"My (GeV )
i (Ge] subchannels for improved s/b
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Higgs at the TeVatron

CDF Run i Prelimina‘ry, <L>=5.6-5.9 fb™ ‘Da«i—asef Increase since

m,, (GeV/c?)

ZH — |lbb
H 2

6.2 45%

A But in practice have expanded li
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A DO even include@iy bl ! 4
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Ben Kilminster,

L L L L L e B B DL
g fiep o mmememiesies T ke iion Channel Expt Nov. 2009
=10 3 —Excl H »tr?,;fb" D‘]lJm . v _ WH‘-Irt;sz?lh"- Obs ’ = nOW combination
§ e Hotr23'Exp 0 me--- WH-lvbb2j 5.7 1b™ Exp 3
| - ZH-lIbb 5.7 ib” Obs ———  Hoy5.4ib" Obs B
S - =L R
° B o mmmes WH-—lvbb3;j 5.:: ib™ Exp T
£102| T e CDF 23%
: e : WH — lvbb CDF 5.7 30%
10 | WH — |vbb 6%
ZH/WH—METbb CDF 5T 60%
1 | ZH/WH—METbb 6.4 23%
S N T N S P S B4 b itk B
100 110 120 130 140 150 160 170 180 190 200 ZH — llbb CDF Bk 40%

0%
15%
0%
100%
0%

el n
i i

20/9/2010 Pedro Teixeirdias/RHUL UKHEP Faqun?2 8 SY SNXQa | 2dza S 7



Tevatron Run Il Preliminary, L < 6.7 fb™’
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A Excluded at 95% CL
A 158 <m, < 175GeV(4x previous exclusion)
A In the absence of signal: expect56 £73GeV
A Atm=115GeV 1.5 Xigy piggs

A Approved to end
Pedro Teixeirdias/RHUL

Larger sensitivity

2011. Request 3 mc
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Theoretical input to searches

S M ) H It gﬁ g S l | | ] mi t s " ar eTeVa{an:XEIusmM@ntyr ZrOO&ld V
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A fAPredictions for Hi\gg
associated uncertai nt
(Bagli&k Djouadi[hepoh] 1003.4266, 1009.1363)

A Bottom line: authors estimnatttyin |
U(ggY H) (~40%) is twice as large as !
was used in latest TeVatron combina — -

A Main issues: 130 140 150 160 170 180 190 200
A Uncertainty from scalgs. (variation not large enough?) )
A PDF uncertainties, and incorporation of uncertainti€sonUggth
A how to combine above errors

A Over the Summer, work has been done by both sides to discuss + add
|l ssuesé but debate still rages

ALHC 7 TeV i s Baglisk®jouadiire@t gneneé t |
(p i a -25%z +30%)
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Theoretical inputs (event generators, PDFs, ceestions for
signhals and backgrounds , Higgs BRs, etc) are crucial
searches

o

D

vital that theorists and experimentalists
work together on this

Meetings: April 2010 (Freiburg), July 2010 (CERN), November 2010 (Bari)

https://twiki.cern.ch/twiki/bin/view/LHCPhysics
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LHC Higgs WG

LHC Higgs Cross Section Working Group

MC Group

MC4LHC Creation announced in January 2010.
Kickoff meeting on February 3, 2010.
Preparatory workshop in Torino Nov. 23-24, 2009
Inauguration workshop in Freiburg April 12-13, 2010

PDF4LHC

Task: SM and MSSM Higgs Cross Section and BRs
Compute and agree on cross sections and Brs
Use the same Standard Model input parameters
Strategy on uncertainties (scale, a,, PDF, etc.)
Monte Carlo at NLO for the signal
Define pseudo-observables
Cross sections of background SM processes

SM Cross

Section - hBeséﬂJSdYSM clle Mﬁm?sm Statistics
Task ther scenario , Forum

Invisible Higgs, Higgsless, etc.
Force 99 99

R Tanaka
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LHC operations in 2010

LHC operations: impressive so far

"é 5— ATLAS Onllne Lummosﬁy \s=7TeV —

2 N |:| LHC Delivered i

2010 é 4[] ATLAS Recorded —
AStart of 7 TeV pp collisions: end of Marchs | e e, 3
AL = 167, 178, 1%, 1690, 107 cms? g 7 E
AAlready attained max p/bunch: 19 g 2 -
Al ate August: collided 3636 bunches s f ICHEP 2010 :
. . o | |
(delivering ~0.5@b/day) =0 :
ATarget: 182cm2s? < end of year S .

0
26/03 24/04 23/05 21/06 20/07 18/08 17/0

ATLAS + CMS 22 e i P A
Adata collection and detector 2, |= st CI\/IS ________ S
commissioning going impressively well ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Aeach experiment now has ~3.pl I I R — S —
of high quality data I N O R S —
201% aim for L, O1 /fb/expmt A S SR i
2012 shutdown 0 S T S—
2012 collisions at 14 TeV Y\ R E—— R S
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Rediscovering the Standard Model
SM processe$bh) SM Higgsf !)
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