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from ATLAS  
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Outline: 

ATLAS data taking in 2011 

Top physics 

Search for SM Higgs boson 

SUSY searches 
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Large Hadron Collider 

Lake Geneva 

Mont Blanc 

CERN 

LHC 

ATLAS 

ATLAS: one of four experiments 

measuring the events produced in 

proton-proton collissions from the 

Large Hadron Collider  

ATLAS 
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ATLAS 

38 Countries 

174 Institutions 

~3000 Scientists 

~1000 Students 
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ATLAS 
... and 1 experiment! 

2T solenoid, toroid system (∫Bdl=1-7.5 Tm) 

Tracking to |h|=2.5, calorimetry to |h|=4.9 
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ATLAS data collection 

Good LHC performance in 2011! 

Many new ATLAS results made public with ~1 fb-1 for EPS conference 

Records: 

Peak luminosity: 2.11x1033 cm-2s-1 (nominal: 1034 cm-2s-1) 

Max. luminosity delivered in one week: 499.45 pb-1 (last week!) 

Expect to have approx. ~4 fb-1 

by November 2011 
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ATLAS data collection 

Z->mm candidate, 

mmm=93.4 GeV  

With great luminosity 

comes great pile-up 

11 reconstructed 

vertices 
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ATLAS data taking 

LHC currently provides 1317 colliding bunches in ATLAS 

Number of colliding bunches is limited by 50 ns bunch-spacing 

As LHC continues to break luminosity records, pile-up continues to increase! 

Luminosity of 2.03x1033 cm-2s-1 corresponds to an average of 9.8 interactions 

per bunch crossing 
Interactions per BX, run 186669 

 (peak lumi 1.9x1033 cm-2s-1) 

Pile-up needs to be taken into account in physics analysis: 

 Assign reconstructed object to correct vertex 

 Jet-filtering to reduce impact from pile-up 

 Re-weight simulated to match pile-up measured in data 

Also consider out-of-time pileup with 50 ns bunch-spacing 
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Trigger 

Flexible menus are used to keep the the rate 

after the Event Filter at ~300 Hz 

Supplemented by supporting & monitoring triggers 

Example of HLT performance plots 

Primary triggers are kept stable, e.g. 

Inclusive e pT>20 GeV 

Inclusive m pT>18 GeV 

Inclusive jet pT>180 GeV 

ET
miss > 60 GeV 

Di-photon pT> 20 GeV etc. 

Such triggers are not prescaled 

50 kHz 

20 MHz 

~5 kHz 

(rates and times represent current rates) 

~300 Hz 



9 

Prompt Reconstruction 

Tier0 resources designed to handle 300 Hz 

data-taking with 30% time in stable beam 

Tier-0: 3000 CPUs available for ATLAS data 

reconstruction (raised to 4100 CPUs this week) 

"Express" reconstruction of data during data-taking 

Bulk reconstruction of data 36 hours after end of 

run, using beamspot and calibration constants 

derived from express reconstruction 

 

Analysis-ntuples centrally produced at Tier-1 from reconstructed data  

Time in stable beam 

(percent/week) 

Tier0 # running jobs: 
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Data quality 

Percentage of delivered data passing good data-quality requirement per sub-detector: 

(corresponding to 1.25 fb-1 of 2011 data) 

 

 

 

 

 

 

 

 

 

Inefficiencies in the LAr calorimeter are mostly due to isolated HV trips and noise 

bursts, will partially be recovered in the future 
“All good” fraction will increase by ~7% after reprocessing campaign, using fine-grained 

flagging of calo noise bursts 

Solenoid and Toroid magnets were not operational for 3-day period at start 2011 data-taking 

Fast DQ-signoff allows analysis groups to look at new data as soon as possible! 

Centrally provided "GoodRunLists" used for analyzing data: determines which LBs to 

use per run based on sub-detectors required to have good DQ 

Luminosity calculation recently updated, systematic uncertainty is 3.7% 
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Detector performance 

Increased statistics for 2011 data allowed to improve 

various data-driven performance studies 

 Inner detector alignment 

 Jet energy scale calibration 

 Combined muon reconstruction 

 b-tagging efficiency 
(no time to go into detail today) 

Inter-alignment between EM 

calorimeter and Inner detector 

Di-muon invariant mass 

resolution in Z->mm events 

Jet energy resolution  
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ATLAS physics results 

Many new results for ATLAS available: https://twiki.cern.ch/twiki/bin/view/AtlasPublic 

Too many to mention all today! 

WW production 

measurement 

Just a snapshot of few of 

the many other new 

ATLAS physics results! 

Today I will focus on results for top physics, 

SM Higgs search and SUSY searches 

ZZ production 

measurement 

Monojet + ET
miss search for extra dimensions 
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Top physics at ATLAS 

ttbar production at LHC: 

15% quark-antiquark annihiliation   85% gluon-gluon fusion 

ttbar cross-section at LHC (at 7 TeV) is >20 times higher than tevatron 

Why study top pair production? 

• Test of perturbative QCD and of the SM 

description of the top quark decay 

• Important background in searches for Higgs and 

BSM physics. 

• Might reveal new physics that modifies the 

production and/or decay of top quarks 

Each top decays to W+b 

W-decay either to quarks or leptons 
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Top physics at ATLAS 

pre-EPS results ttbar cross-section from semi-

lepton ttbar decay with 35 pb-1 

New results shown at EPS for ttbar cross-

section from di-leptons with 0.7 pb-1 

Example of semi-leptonic ttbar decay as 

seen in the ATLAS detector:  

Leptonic W-decay: 

high pT lepton (e/m) + missing ET from n 

2-jets from hadronic W-decay 

2 b-jets from top-decay 

each b-jet has a chance to be tagged using 

secondary vertex and/or displaced vertex 

information  
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ttbar cross-section measurement 

Semi-leptonic analysis used template fit to a 

Likelihood discriminant 

Exactly 1 lepton (e or m) with pT> 20 GeV 

ET
miss > 20 GeV, ET

miss+mT(W) > 60 GeV (m) 

ET
miss > 35 GeV, mT(W)> 25 GeV (e) 

At least 3 jets with pT> 25 GeV and |h|<2.5 

Di-leptonic used cut-and-count analysis 
with and without b-tagging 

Exactly 2 oppositely charged leptons  

 with pT> 20 GeV (m), ET>25 GeV (e) 

Dilepton mass mll>15 GeV 

ET
miss> 60 (40) GeV and |mll-mZ|>10 GeV 

(ee, mm channel) 

HT(sum of pT of jets and leptons) > 130 (140) 

GeV (em channel) 

At least 2 jets with pT> 25 GeV and |h|<2.5 

number of jets in 

ee,em,mm w/o b-tag 

LH discrimant example  

Systematics for both analysis 

dominated by jet energy scale & 

resolution, and b-tagging efficiency 
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ttbar cross-section measurement 

Cross section measured in ATLAS by combining: 

  results semi-leptonic channel with 35 pb-1  

  resuts di-lepton channel with 0.70 fb-1  

Results consistent with theoretical QCD predictions 

and with CMS results 
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ttbar charge assymetry 

Main systematics from Jet Energy Scale, Jet Energy Resolution, ttbar modelling and top mass 

No significant hint of Beyond Standard Model assymetry... 

At LHC, ttbar mainly produced via gg fusion 

which is symmetric still a small asymmetry is 

predicted from qqbar initial state  

Results: difference in rapidity between 

reconstructed top and anti-top 
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Single top production 

t-channel production Wt associated production s-channel production 

Motivation of single top measurements: 

Test of standard model predictions  

• Cross section ∝ |Vtb|
2  

• Test of the unitarity of the CKM Matrix  

• Test of the b-quark structure function 

Probe and preparation for searches for new physics 

• charged heavy Bosons W‘, H+ etc.  

Wt process not accessible at the Tevatron  
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Single top: t-channel production 

t-channel results:  

•Using a neural network st = 107+37
-31 pb  

•Cut based approach st = 90+32
-22 pb   

s-channel production t-channel search with top decaying leptonically 

Selection criteria: 

Lepton selection (e/m):  

• pT > 25 GeV and |h|< 2.5, relative Isolation   

Jets   

• jet pT > 30 GeV and jet |h| < 4.5  

• Exactly one jet  

• One secondary vertex tag 

• Neural network analysis: 2 jets 

• Cut based analysis: 2 & 3 jets 

Missing transverse energy ET
miss> 25 GeV  

results cut-based 

analysis for 2 jets 
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Wt production 

Wt-channel results, cut based approach  

sWt = 14.4+5.3
-5.1 (stat.)+9.7

-9.4 pb  

Upper limit: 39pb @ 95% C.L.  

W and top decaying leptonically 

Selection criteria: 

Lepton selection:  

• pT > 25 GeV and |h|< 2.5, relative Isolation  

• Exactly two leptons (ee / mm / em)  

Jets   

• jet pT > 30 GeV and jet |h| < 4.5  

• Exactly one jet  

Missing transverse energy ET
miss> 50 GeV  

Z-mass veto for ee/mm |m(ll)-m(Z)| > 10 GeV  

Z→tt veto Df(l1, ET
miss) + Df(l1, ET

miss) > 2.5  

1-jet is signal region 
>1 jet used as background 

control region 

HT, sum of lepton 
transverse 
momentum  
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Higgs in ATLAS 

(Peter Higgs, while thinking how this picture will be used for ATLAS talks...) 
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The Higgs mechanism 

The Standard Model (SM) Higgs Mechanism: 

•Assumes one complex doublet of scalar fields 

•Generates three Goldstone bosons leading to the fields 

describing massive W+,W-, Z bosons and massless g 

•Last component of the doublet generates the Higgs boson 

•Higgs boson couples to fermions by Yukawa couplings, 

determining their masses 

•Mass of the Higgs, mH, is a free parameter 

 

Understanding of electroweak symmetry breaking is a 

major goal of the LHC physics program: search for the 

Standard Model Higgs 

 

we've found all but one... 

Higgs doublet: 
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Higgs mass 

Limits on Higgs mass prior to LHC (95% Confidence Level) 
Perturbativity and non-triviality require SM Higgs boson to be lighter than 700 GeV 

LHC data at 7 TeV collision energy 

allows ATLAS to look for Higgs over 

a large range of masses... 

Combined results 

from LEP excluded 

mass range below 

114.4 GeV 

Electroweak observables are 

sensitive to mH through loop 

diagrams, EW fit: mH=89+35
-26 GeV 

Combined results from 

Tevatron excluded mH in 

range of 158–173 GeV 
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Higgs production at LHC 

Higgs at LHC dominantly produced through 

gluon-gluon fusion (loop-diagrams) 

H+W/Z production: much lower cross-section, but 

considered for H->bb channel as leptonic decay of 

W/Z reduces QCD background 

low s for ttH not 

yet considered 

Theory uncertainty gg->H 

cross-section ±(15-20)% 
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Higgs decay 

Higgs to b-quarks: 

Low mass Higgs  

large QCD background, 

studied for H+Z/Wproduction 

(not discussed today) 

Higgs to photons: 

Low mass Higgs  

Irreducible di-photon 

background 

Higgs to WW or ZZ: 

Medium/High mass Higgs 

Leptonic modes provide 

more clean signatures 

Low cross-section 
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Higgs analysis in ATLAS 

New ATLAS results presented at EPS conference for the following channels: 

ATLAS Higgs searches with ~1 fb-1 of data cover a range of 110<mH<600 GeV 

Higgs search results expressed in terms of expected SM Higgs 

cross-section that can be excluded with 95% Confidence Level 

Systematic uncertainty predominantly from Jet 

Energy Scale and b-tagging efficiency 
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Higgs to photons 

Example of 

selected event 

Photon ID based both on the 

lateral and longitudinal 

segmentation of the calorimeter 

Selection criteria: 

Two tightly identified and isolated 

photons with pT1>40 GeV and pT2>25 GeV  

|η1,2|<1.37 and 1.52<|η1,2|<2.37 
(avoid barrel/endcap transition) 

Dominant channel in the low mH range, 110-125 GeV Higgs 

decay to photons via loops: 
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Higgs to photons 
Electron scale calibration from data using Z→ee 
±14% uncertainty on mγγ resolution, main contributions: 

Constant term of the cluster energy resolution: ±12% 

Electron to photon extrapolation of energy scale: ±6% 

±12% uncertainty on the signal yield  

mainly from reconstruction and ID efficiency 

Dominant background from real diphoton events 

Use a simple exponential model for the background 

Results currently exclude ~3 x NNLO SM cross section (95% C.L) 
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H ➜ WW ➜ lvlv 

Combines the large BR for H➜WW with a clean,leptonic final state 

Divide events in 2 categories (reduces ttbar background) 

1.) Events with no jets with pT> 25 GeV and |h|<4.5 

2.) Events with exactly one jet (Apply b-tag veto) 

Selection criteria: 

Exactly two opposite sign leptons (e/m):  

 leading lepton pT>25 GeV 

 sub-leading m(e) pT>15 (20) GeV 

Same flavor leptons: 

 require mll>15 GeV and |mll - mZ|>15 GeV 

 ET
miss

,rel> 40 GeV 

For em channel: 

  require mll>10 GeV 

  ET
miss

,rel>25 GeV (em) 



30 

Two largest backgrounds, SM WW and top 

production, are normalized using dedicated 

control regions in data 
W+jets background entirely determined from data, other 

(smaller) backgrounds are taken from Monte Carlo 

Scale factor applied to Z/g+jets for potential ET
miss miss-

modeling  

H ➜ WW ➜ lvlv 

0-jet channel results: background dominated by WW 

1-jet channel results: background dominated by ttbar 

No mass peak reconstruction due to 

missing energy from neutrino's but 

transverse mass mT sensitive to mH   

Some excess of events seen 

more statistics needed... 
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H ➜ WW ➜ lvlv 

SM Higgs boson with 158 <mH< 186 GeV is excluded at 95% CL 

Excess of events (~2s) in broad region 126 < mH<  154 GeV 

Will come back to 

excess of events 

when discussing 

combination of Higgs 

analysis results 
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H ➜ WW ➜ lvqq 

Selection criteria: 

Exactly one lepton (e/m) with pT>30 GeV 

Require ET
miss>30 GeV 

Exactly two (H+0j) or exactly three jets (H+1j)  
b-jet veto applied in the Higgs plus 1-jet channel  

Require one pair of jets to have 71<mjj< 91 GeV (mw constraint) 

At large values of mH, sensitive to the H→WW→lnqq  

larger branching ratio then WW→lnln 

Higgs mass reconstructed from M(lnqq) by 

constraining m(ln) and m(qq) to the W-mass 

Analysis performed for 240 < mH < 600 GeV 

2-jet selection 3-jet selection 
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H ➜ WW ➜ lvqq 

The upper limit at mH=400 GeV is 2.5 times the SM cross section 

Smooth background mainly from W+jets process 

Mass resolution is sufficient to directly fit the 

background normalization from data 

(similar to the approach used in the H->gg channel) 
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H ➜ ZZ➜ llqq 

Signature: lepton pair + 2 jets 

Main Background: Z+jets production 

Search in 200 GeV≤mH≤600 GeV region 

Final discriminant: lljj invariant mass 

(mjj constrained to mZ) 

Event Selection 

Same-flavor opposite-sign pair of isolated 

leptons with pT>20 GeV  

Di-lepton mass: 76 GeV < mll < 106 GeV 

3rd lepton veto 

ET
miss<50 GeV 

At least 2 jets with pT>25GeV and |h|<2.5  

Di-jet mass: 70< mjj<105 GeV 

For “high-mass region” (mH≥300GeV):  

 pT(jets)>50 GeV 

 angle between leptons Dfll<p/2 

 angle between jets Dfjj<p/2 

Background estimation: 

Normalize Z+jets using mjj sidebands  

uncertainty <10% for un-tagged 

uncertainty ~20% for tagged 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Verify top expectation from mll sidebands  

uncertainty 10% from theory 

Diboson backgrounds from MC:uncertainty ~10% 

Data-Driven QCD background: small contributions   
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H ➜ ZZ➜ llqq 
“un-tagged” (0/1 b-tags) “tagged” (2 b-tags) 

high-mass 

region 

high-mass 

region 

low-mass 

region 

low-mass 

region 

signal x10! 

signal x10! 
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H ➜ ZZ➜ llqq 

Exclusion limits for SM Higgs withs 95% Confidence level 

Expected limit between 2.7 - 9 x SM cross section 

Highest sensitivity at mH=360 GeV where 1.7 x sSM is excluded   
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H ➜ ZZ➜ llvv 

Signature : lepton pair + missing transverse energy 

Main backgrounds: top and diboson production 

H →ZZ→ llvv searches in 200 GeV≤mH≤600 GeV region 
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H ➜ ZZ➜ llvv 

Event Selection (separated in high/low mass regions,mH≥280GeV): 

Same-flavor opposite-sign pair of isolated leptons with pT>20 GeV 

3rd lepton veto, b-jet veto 

ET
miss > 66 GeV (mH<280 GeV) or  ET

miss> 82 GeV (mH>280 GeV) 

Angle between ET
miss and leading jet Dfjet,MET>0.3 

Opening angle between lepton Dfll (correlated to Z-boost):  

1.<Dfll<2.64 (mH<280GeV) or 1.<Dfll<2.25 (mH>280GeV) 

For “high-mass” also angle between reconstructed Z and ET
miss Dfjet,MET>1. 

Verification of MC prediction of backgrounds: 
same-sign lepton pairs mll sidebands with b-tags 
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H ➜ ZZ➜ llvv 

Final discriminant is transverse mass, mT   

ATLAS results in this channel exclude SM 

Higgs boson with 360<mH<420 GeV  (95% C.L) 
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H ➜ ZZ➜ llll 

Event selection: 

Two same-flavor/opposite-sign isolated lepton (e/m) pairs 

Lepton pair mass cuts: |m12-mZ|<15 GeV, m34<115 GeV  

For m4l<190 GeV: also impact parameter requirements 

The "golden channel":  

clean, low systematics but small rates 

Main background: ZZ(*)->4l 
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H ➜ ZZ➜ llll 

m(4l) after selection: 

Limits approaching SM Higgs cross-section, 

1.8 x sSM at Higgs mass of 200 GeV 

Slight excess of events at mH~250 GeV 
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Higgs combined results: overview of systematics 

H->bb not discussed today, exclusion limit 

(95% CL)  is approx. 15 x SM prediction 

Relative uncertainties corresponding to overall effect on the per-event signal efficiency: 

Signal-related systematic uncertainties result 

from detector effects and are mostly correlated 

Background-related systematic uncertainties are 

typically uncorrelated since most backgrounds are 

estimated from data in control regions 



43 

Higgs analysis results combined: exclusion limits 

Additional high mass 

channels extend the 

H→ZZ→llnn exclusion 

Notable excess around 

250 GeV from H→ZZ→4l 

candidates 

155<mH<190 and 295<mH<450 GeV 

excluded at 95% Confidence Level 
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Higgs candidate signals 

Background fluctuation probability, p0 

The probability that a background-only experiment 

fluctuates more than a given observation 
(p0 is set to 0.5 for downward fluctuations of the background) 

Intepretation of significance 

of Higgs candidate signals 

H→ZZ→4l candidates 

H→WW→lnln candidates 

Focus on low-mass 

region (next slide) 
*look -elsewhere effect: looking in many places (mH values), 

makes finding a 3 sigma effect more likely! 

Lines indicating p0 values 

corresponding to 2s and 3s 

represent local significance 

=>not  corrected for look-

elsewhere effect*!   
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Higgs candidate signals in low mass region 

Broad WW→lnln excess is modulated by local fluctations in gg and 4l 

Most extreme value has 

2.8s significance and is 

observed at mH=144 GeV, 

due to excess observed in 

H→WW→lnln channel and 

one event observed in 

H→ZZ(*)→4l channel  
Probability of observing such a 

fluctuation anywhere in the 

range studied (taking into 

account look-elsewhere effect) 

is estimated to be ~8% 

Another small excess is 

observed around 128 GeV, 

from H→WW→lnln and gg 

candidates 
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Supersymmetry  

Supersymmetry (SUSY) is the most popular extension of the Standard Model: 

Allows unification of gauge couplings 

Provides a solution to the hierarchy problem 

The fermion/boson contribution to the Higgs mass exactly cancel 

Offers a dark matter candidate 

SUSY postulates “superpartners” (that differ by spin 1/2) to all SM particles: 

squarks, gluinos... 

SUSY is very predictive in terms of spins and couplings, but tells us nothing 

about the masses after symmetry breaking 

Result: 124 free parameters ! 

All possible mass hierarchies between SUSY particles: 9 models! 

Experimental challenge: where to start looking in SUSY phase-space? 
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Supersymmetry  
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SUSY searches 

Look for the production of squarks ( ˜q) and gluinos (˜g), superpartners 

of quarks and gluons and therefore strongly interacting particles 

Use broad search window for masses of supersymmetric particles 

Incomplete event reconstruction: 

 No mass peaks, SUSY evidence in tails of distributions 

 Analysis concentrates on understanding backgrounds (top, W/Z+jets, QCD) 

 Each background component is taken from/verified in control regions 

R-parity conserving scenario: 

 Pair produced SUSY particles and Lightest Supersymmetric Particle (LSP) is stable 

 LSP is typically neutralino (good dark matter candidate)  

 LSP escapes the detection, resulting in missing transverse energy in the event 

Rp = (-1)^(3B+L+2S) 
B, L and S are baryon number, lepton 
number and spin of each particle 
For all SM particles, Rp= +1, 
while Rp=-1 for SUSY particles  
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SUSY searches in ATLAS 

Generic SUSY searches for a given final state guided by a SUSY model 

(eg. R-parity conserving SUSY) 

Signal includes various 

production mechanisms: 
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Jets+ET
miss Search 

Uses various signal regions 
+lepton-veto: Discard events with e(μ) pT>20 (10) GeV 

Minimal Supersymmetric Standard 

Model (MSSM) interpretation: 

Backgrounds estimated using dedicated 

control regions 

Look for signal in tail of effective mass: 

dijet channel four jet high 

mass channel 
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b-jets+ET
miss Search 

In MSSM large mixing between the chiral states of the super-partners of the Standard Model 

fermions could yield low masses for the lightest scalar bottom and scalar top states  

Selection similar to the Jets+ETmiss analysis, add the requirement of at least one b-jet 

Define 4 signal regions: 

MSSM 

interpretation: 
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Jets+ET
miss+1-lepton search 

Different minimum pT for electron or muon 
+2nd lepton-veto: discard events with additional e(μ) 

pT>20 (10) GeV 

Transverse mass formed by ET
miss and pT 

of the lepton (l) 
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Jets+ET
miss+1-lepton search 

mSUGRA: number of free 

parameters of the MSSM  are 

contrained to 5: Scalar mass 

parameters: m0 

Gaugino mass parameter: m1/2 

Ratio of Higgs vacuum expectation 

values: tanb 

Trilinear Higgs-sfermion coupling: 

A0 

Sign SUSY Higgs parameter: 

sign(m) 

Model independent fiducial 

cross-section limit, 95 % C.L 

Results interpreted as constraints of phase-

space for a specific SUSY-model: mSUGRA 
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SUSY results overview 

Not shown: SUSY searches with multilepton and photon signatures 

 Results of these analyses so far only with 36 pb-1 

 To be updated with more data soon 

 

ATLAS SUSY analysis results interpreted for various models 

ATLAS results exclude new regions of SUSY phasespace 

 Analyses with increased data in progress 
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Conclusion 

Good LHC performance in 2011 

 2.27 fb-1 integrated recorded luminosity in ATLAS so far 

 4 fb-1 expected by 2011! 

 

ATLAS copes well with large stream of data: 

 flexible trigger menus 

 prompt reconstruction of data 

 data-quality efficiency of ~90% (good LB for all sub-detectors) 

 

ATLAS results prepared for the recent EPS conference: 

 Many more results than presented today 

 (W/Z physics, top quark studies, exotics..) 

 New limits on the Higgs mass: 

  155<mH<190 and 295<mH<450 GeV excluded at 95% Confidence Level 

 New regions of SUSY phasespace excluded 
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I am but one ATLAS author humbly presenting the results of our collaboration 
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ATLAS tracking and calorimeter  
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Higgs to photons 

Selected events seperated into five independent categories, based on photon-direction 

and conversion-status: 

1.Unconverted‐central: 2 un-coverted In the central barrel calorimeter (|η|<0.75) 

2.Unconverted‐rest: 2 un-converted , at least one not central 

3.Converted‐central: at least 1 converted, 2 central 

4.Converted‐transition: at least 1 converted, 1 near transition barrel/endcap(1.3< 

|η|<1.75) 

5.Converted‐rest: all other events with at least 1 converted 

Each category treated 

as independent 

channel with fully 

correlated systematic 

uncertainties 

 



63 

Higgs to b-jets 

H → bb is dominant decay mode for light Higgs 

Huge backgrounds make this signal difficult to spot for gg → H production channel 

Look for H → bb in qq→H+W/Z production channel 

Select Z or W and search for 

two additional b-jets 
WH cross section factor≈2x higher than ZH, 
but ZH less affected by top background! 

Search Higgs in mbb spectrum 
Backgrounds fitted to data 

using control regions: 

WH selection 

3-jet control region 

ZH selection 

1 b-jet control 

region 
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Higgs to b-jets 

WH, 

signal x20! 
ZH, 

signal x20! 

WH➝lνbb selection: 
ZH➝llbb selection: 

For both WH and ZH, main syst. uncertainty from b-tag efficiency: ~17% 

Followed by systematic uncertainty from jet energy scale: ~9% 



65 

Higgs to b-jets 

ZH result excludes ~20-30 x sSM   

WH result excludes ~20-30 x sSM   

Combined limit (95% CL) for ZH and WH, 

with H➝bb is approx. 15 x SM prediction 

WH and ZH results combined:   
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H->ZZ->llqq backgrounds 
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ATLAS Higgs combined results: systematics 
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ATLAS Higgs combined: stastistical procedure 
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R-parity violating SUSY searches 

One possible R-parity violating 

scenario could lead to eμ resonance: 

 

eμ resonance could also result from SM-like Z' with non-diagonal couplings 

σ(Z') < 11 fb at 95% CL for m(Z') >700 GeV 

Exactly one electron and one muon selected (used to trigger) 

Main event selection critera is electron pT >25 GeV -and- muon pT> 25GeV  
(with usual quality and isolation criteria for leptons) 

Tau sneutrinos mass < 440 GeV 

excluded, assuming coupling 

values λ'311 =0.01, λ'312=0.01. 
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Higgs peak in google search results 

Higgs peaks in google search results: 


