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ATLAS & CMS: 
from Requirements to Design 

CMS Detector 

The Physics Goals and Challenges for ATLAS and CMS 
 

•  EWK Spontaneous Symmetry braking & the Origin of Mass: the Higgs sector 

•  A new Symmetry to solve the Fine-Tuning Problem: SUSY 

•  Other possibilities: Z’, warped extra dimensions etc. 
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ATLAS & CMS: 
from Requirements to Design 

CMS Detector 

The Physics Goals and Challenges for ATLAS and CMS 
 

The Known Unknowns 

The Un-Known Unknowns… 

Develop a robust experimental strategy aimed at ensuring 
broad sensitivity to any new physics within LHC energy domain 
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ATLAS & CMS: 
from Requirements to Design 

CMS Detector 

The Physics Goals and Challenges for ATLAS and CMS 
 

Any new particle produced at the LHC will either decay into  known particles 
this is the case for (almost) all charged particles 

OR 
Any new stable neutral particle will escape the detector unseen, 

and be manifest through Missing Transverse Energy, like a neutrino 
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ATLAS & CMS: 
from Requirements to Design 

CMS Detector 

The Physics Goals and Challenges for ATLAS and CMS 
 

The “General Purpose ” LHC Detector should 
Identify and Measure Precisely 

 
Photons, Leptons (e, µ, τ), charged & neutral hadrons, Jets, MET 
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The Generic Collider Detector 

“From spherical cows, to cylindrical onions…” 

Four concentric Detector Layers, each dedicated to a specific task, 
And a Magnetic Field: 

Together they allow the reconstruction  
(identification and determination of energy and direction) 

of all particles generated in an event 

September 2011 ATLAS & CMS: from Requirements to Performance 
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The Generic Collider Detector 

September 2011 ATLAS & CMS: from Requirements to Performance 

RoySoc-tsv 7 

ATLAS Solenoid 

CMS  
Solenoid 

Layer 1 

Layer 2 

Layer 3 
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The General Purpose LHC Detector 
Specific Performance Requirements 

September 2011 ATLAS & CMS: from Requirements to Performance 

RoySoc-tsv 8 

ATLAS Solenoid 

CMS  
Solenoid 

Layer 1 

Layer 2 

Layer 3 

Layer 4 
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ATLAS & CMS: 
from Requirements to Design 

H -> ZZ -> 4l 
H -> WW ->llνν 

H -> γγ	


CMS Detector 

The Higgs Sector 
has been used to set many of  

the required Performance Benchmarks 
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ATLAS & CMS: 
from Requirements to Design 

H -> ZZ -> 4l 
H -> WW ->llνν 

H -> γγ	



The Higgs Sector 
has been used to set many of  

the required Performance Benchmarks 
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Production Rates at LHC 

September 2011 ATLAS & CMS: from Requirements to Performance 

General event properties 
 

Heavy flavour physics 
 
 
 
 

Standard Model physics 
including QCD jets 

 
 
 
 

Higgs searches 
 

Searches for SUSY 
 

Examples of searches 
for ‘exotic’ new physics 

 

Jet ET   or 

QCD Jets 
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Production Rates at LHC 

September 2011 ATLAS & CMS: from Requirements to Performance 

Higgs Production & decay into clean 
channels is a RARE process 

 
⇒  LHC a High Luminosity Collider 

Massive Event rates: 
 

Bunches cross at 40MHz 
~25 interactions / crossing 

 
Can store only ~ 200Hz of 

Interesting events 
 

⇒  Need Highly Selective Trigger! 
 

⇒  See Trigger Lecture 

Massive Particle rates: 
 

⇒  Need very fast, very granular 
Radiation Hard Detectors! 

 

⇒  Major new Detector Challenges 
 

Jet ET   or 

QCD Jets 
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The Challenges of High Luminosity 
& Event Pileup 

September 2011 ATLAS & CMS: from Requirements to Performance 

H -> ZZ -> eeµµ 

H -> ZZ -> eeµµ 
At 1034 
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The Challenges of High Luminosity 
& Event Pileup 
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H -> ZZ -> eeµµ 

H -> ZZ -> eeµµ 
At 1034 
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Higgs Production at LHC 

September 2011 ATLAS & CMS: from Requirements to Performance 

Gluon-gluon fusion is dominant 
over most of the Higgs Mass range 

W/Z Fusion is important at high mH as well as in non SM Higgs scenarios 
quark jets in forward direction 

⇒ Jet reconstruction up to high |η| < 5 
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Higgs benchmark decays as function of MH 

September 2011 ATLAS & CMS: from Requirements to Performance 

The landscape in 90’s 
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H -> γγ => ECAL performance requirements 

September 2011 ATLAS & CMS: from Requirements to Performance 

The landscape in 90’s 
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H -> γγ => ECAL performance requirements 

September 2011 ATLAS & CMS: from Requirements to Performance 

e.g. 2 isolated photons:  
pT > 25, 40 GeV with |η| < 2.5 

H 
t*,W* 

γ	



γ	

t*,W* 

t*,W* 

Natural width of Higgs is small (~MeV)   
Signal: ~1000’s of events/yr @L = 1034 cm-2s-1 

Backgrounds (QCD) are large (S/B ~ 0.1)  
a excellent mass resolution is required  

Mass measurement: Excellent energy resolution, measurement of photon direction  
Background suppression: π0 rejection, efficient photon isolation  
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H -> ZZ (*) => Muon Identification  
& Tracking Performance Requirements 

September 2011 ATLAS & CMS: from Requirements to Performance 

The landscape in 90’s 



Marcello Mannelli CERN 

H -> ZZ (*) -> 4l => Muon Identification  
& Tracking Performance Requirements 

September 2011 ATLAS & CMS: from Requirements to Performance 

Di-lepton mass resolution at mZ better than ΓZ 
 

Good momentum resolution: dP/P ~1% at 100GeV 
Charge determination up to 1TeV => dP/P ~ 10% at 1TeV 

 
Large geometric coverage, high efficiency at high 

luminosity for lepton isolation 
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Higgs benchmark decays as function of MH 

September 2011 ATLAS & CMS: from Requirements to Performance 

The landscape in 90’s 

High Mass => High Energy ν & large Missing ET 
High Mass => Higgs no longer a narrow 

resonance… 
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H -> ZZ -> llνν => Missing Transverse Energy 
Performance Requirements 

For a 600GeV Higgs, expect MET > 150GeV 
 

At these high masses, the Higgs is no longer a narrow resonance… 
 

⇒  In this regime MET resolution is not crucial 
 
 

What is Crucial is good control of fake MET tails 
 

⇒  Calorimetric Coverage down to small angles: |η| < 5 

Good hadronic energy resolution with small non-Gaussian tails 
 

⇒  Hermetic: No pointing gaps/dead regions 
 
 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Higgs benchmark decays as function of MH 

September 2011 ATLAS & CMS: from Requirements to Performance 

The landscape in 90’s 

Di-jets from boosted Zs 

Boosted W/Z => the two jets are close in η-φ space 
 

Choose hadronic calorimeter cell size < 0.1 
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MSSM Higgs: additional benchmark channels 

September 2011 ATLAS & CMS: from Requirements to Performance 

At high values of tanβ Higgs coupling to b and τ are substantially enhanced 
Requires b and τ tagging & reconstruction 

 

=> Pixel Vertex Detectors 

h h h 

τ	



τ	
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SUSY 

September 2011 ATLAS & CMS: from Requirements to Performance 

Several high-PT jets;  Large missing ET; Charged Leptons; b-quarks 
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ATLAS Technical Design Report 

September 2011 ATLAS & CMS: from Requirements to Performance 
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CMS Technical Proposal 

September 2011 ATLAS & CMS: from Requirements to Performance 
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ATLAS & CMS: 
from Requirements & Design to Performance & Results 

CMS Detector 

ATLAS and CMS: 
 

Two different approaches to a common set of Goals and Challenges 
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ATLAS & CMS: 
from Requirements & Design to Performance & Results 

CMS Detector 

Translating this common set of Goals & Challenges into the designs of ATLAS and CMS 
was largely driven by the strategy and 

the choice of magnetic field configuration for the µ momentum measurement: 
 

The different, complementary, choices of the two collaboration led to 
very different architectures for the ATLAS and CMS detectors 
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ATLAS & CMS: 
from Requirements & Design to Performance & Results 

CMS Compact Muon Solenoid ATLAS A Toroidal LHC  ApparatuS 

Translating this common set of Goals & Challenges into the designs of ATLAS and CMS 
was largely driven by the strategy and 

the choice of magnetic field configuration for the µ momentum measurement: 
 

The different, complementary, choices of the two collaboration led to 
very different architectures for the ATLAS and CMS detectors 

Standalone Muon System for ID & L1 
Combined Inner Tracker + Muons for Precision Pt 

Standalone Muon System for ID, L1 
AND Precision Pt 



Marcello Mannelli CERN September 2011 ATLAS & CMS: from Requirements to Performance 

ATLAS & CMS: 
from Requirements & Design to Performance & Results 

Standalone Muon System for ID & L1 
Combined Inner Tracker + Muons for Precision Pt 

CMS Compact Muon Solenoid ATLAS A Toroidal LHC  ApparatuS 

Standalone Muon System for ID, L1 
AND Precision Pt 

Air core Toroid 

Fe return yoke 
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A Toroidal LHC ApparatuS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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A Toroidal LHC ApparatuS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Compact Muon Solenoid 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Compact Muon Solenoid 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Pixel Vertex Detectors: 
ATLAS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Pixel Vertex Detectors: 
CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 



Marcello Mannelli CERN 

Inner Trackers: 
ATLAS 

September 2011 ATLAS & CMS: from Requirements to Performance 

3 Vertex Pixel Layers 
4 Inner Silicon Layers (Stereo) 

36 TRT Hits 
 

In addition to Tracking, Transition Radiation also provides e ID  

Radius ~ 1m, B = 2T 
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Inner Trackers: 
ATLAS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Inner Trackers: 
ATLAS 
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Inner Trackers: 
CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 

An All Silicon Tracker: 
3 Vertex Pixel Layers 

10 Silicon Strip Layers (4 Stereo, 6 r-phi) 
 

Radius ~ 1m, B = 2T 
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Inner Trackers: 
CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 

~ 210m2 of Silicon Strip sensors 
Distributed over a ~ 20m3 volume 
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Inner Trackers: 
CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Inner Trackers: 
CMS 
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Inner Trackers: 
CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Calorimeters: 
ATLAS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Calorimeters: 
ATLAS ECAL 

September 2011 ATLAS & CMS: from Requirements to Performance 

Liquid Argon 
Accordion Geometry 

4 longitudinal sampling layers 
⇒  Measure shower development 

& direction: can extrapolate to beam line 
And associate to a given vertex 

δE/E ~ 10%/sqrt(E) + 0.2%	
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Calorimeters: 
ATLAS 

September 2011 ATLAS & CMS: from Requirements to Performance 

Barrel Module 
Under construction 

End-Cap Module 
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Calorimeters: 
ATLAS HCAL 

September 2011 ATLAS & CMS: from Requirements to Performance 

Tile Barrel Module 

δE/E ~ 55%/sqrt(E) + 6%	



δE/E ~ 100%/sqrt(E) + 10%	



A completed CU LAr Hadronic End-Cap 
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Calorimeters: 
CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Calorimeters: 
CMS ECAL 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Calorimeters: 
CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 

δE/E < 3%/sqrt(E) + 0.125/E + 0.3%	



Lead Tungstate 
Si APV sensor 
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Calorimeters: 
CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 

Lead Tungstate 
VPT sensor 



Marcello Mannelli CERN 

Calorimeters: 
CMS HCAL Barrel 

September 2011 ATLAS & CMS: from Requirements to Performance 

Brass Scintillator 

δE/E ~ 100%/sqrt(E) + 0.5%	
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Calorimeters: 
CMS HCAL End-Cap 

September 2011 ATLAS & CMS: from Requirements to Performance 

Brass Scintillator 

δE/E ~ 100%/sqrt(E) + 0.5%	
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Muon Spectrometer: 
ATLAS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Muon Spectrometer: 
ATLAS Drift Tubes MDT 

September 2011 ATLAS & CMS: from Requirements to Performance 

Monitored Drift Tubes 
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Muon Spectrometer: 
ATLAS Resistive Plate Chambers RPC 

September 2011 ATLAS & CMS: from Requirements to Performance 

Resistive Plate Chambers 
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Muon Spectrometer: 
ATLAS Cathode Strip Chambers CSC 

September 2011 ATLAS & CMS: from Requirements to Performance 

Cathode Strip Chambers 
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Muon Spectrometer: 
ATLAS Thin Gap Chambers TGC 

September 2011 ATLAS & CMS: from Requirements to Performance 

Thin Gap Chambers 
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Muon Spectrometer: 
CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Muon Spectrometer: 
CMS DT 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Muon Spectrometer: 
CMS CSC 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Muon Spectrometer: 
CMS RPC 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Muon Spectrometers, Expected Resolution: 
ATLAS and CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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ATLAS & CMS: 
Performance & Results 

CMS Detector 

ATLAS and CMS: 
 

Two different approaches to a common set of Goals and Challenges 
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ATLAS & CMS: 
from Requirements & Design to Performance & Results 

CMS Detector 

ATLAS and CMS: 
 

Two different approaches to a common set of Goals and Challenges 
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ATLAS & CMS: 
Tracks and Jets 

September 2011 ATLAS & CMS: from Requirements to Performance 
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ATLAS and CMS: 
Tracks and Jets 

September 2011 ATLAS & CMS: from Requirements to Performance 

A considerable effort went into  
understanding the Jet Energy  

Scale (JES), the dominant source 
of uncertainties for most jet  

measurements 

3 % 
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ATLAS and CMS: 
Tracks and Jets 

September 2011 ATLAS & CMS: from Requirements to Performance 

In general very good agreement 
with expectation 

But not everywhere… 
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Electrons and Muons 

September 2011 ATLAS & CMS: from Requirements to Performance 
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W and Z bosons as Standard Candles 
CMS 2010 data ~ 36pb-1 

September 2011 ATLAS & CMS: from Requirements to Performance 
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W and Z bosons as Standard Candles 

September 2011 ATLAS & CMS: from Requirements to Performance 



Marcello Mannelli CERN 

2011 LHC Operations 

September 2011 ATLAS & CMS: from Requirements to Performance 

2010 data set ~ 36pb-1 
Now are closing in on 100 times as much 

 
On a good day, the LHC delivers over 80pb-1 

At a peak luminosity of ~ 1.5 1033 
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W and Z bosons as Standard Candles 
2011 data ~ 1fb-1 

September 2011 ATLAS & CMS: from Requirements to Performance 

Missing transverse energy 
from the W  µ + ν  decays 

W transverse mass 
µ with pT>20 GeV, ET

miss>25 GeV 
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Jet ET   or 

QCD Jets 

Top Quark Cross-Section measurement 

September 2011 ATLAS & CMS: from Requirements to Performance 

A Top Candidate Event: eµ + 2 b-jets + MET 
Ideal channel to probe detector performance  
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Top Quark Cross-Section measurement 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Top Quark Cross-Section measurement 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Top Quark Cross-Section measurement 
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Top Quark Cross-Section measurement 
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Top Quark Cross-Section measurement 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Di-Boson Production 

September 2011 ATLAS & CMS: from Requirements to Performance 



Marcello Mannelli CERN 

WW Production 

September 2011 ATLAS & CMS: from Requirements to Performance 

Strategy: 
 

Select clean sample of WW events 
using distinctive Leptonic decay signature 

 

2 High PT, Isolated Leptons (e, µ) 
Substantial MET 

 

Veto events with Mll ~ MZ 
veto events with ‘s (top) 
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WW Production 

September 2011 ATLAS & CMS: from Requirements to Performance 

Jet ET   or 

QCD Jets 
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WW Production 

September 2011 ATLAS & CMS: from Requirements to Performance 
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H -> WW -> 2l2ν: 
when Performance exceeds Initial Expectation… 

September 2011 ATLAS & CMS: from Requirements to Performance 

 
Main Irreducible Background is 
Non-resonant WW production: 
~ 43pb vs ~ 10pb for MH ~ 160GeV 

 

⇒  Solid understanding of WW production 
Required for H->WW Search 

 
Strategy: 

 
Select clean sample of WW events, using 

distinctive Leptonic decay signature 
 

2 High PT, Isolated Leptons (e, µ) 
Substantial MET 

 
 

Exploit Helicity Driven Topology of H->WW 
 

Small Lepton Opening Angle 
MET and Lepton PT closely aligned 
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H -> WW -> 2l2ν: 
when Performance exceeds Initial Expectation… 

September 2011 ATLAS & CMS: from Requirements to Performance 
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ZZ Production 

CMS 
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Higgs Search Channels as function of MH: 
A more Contemporary Picture 

September 2011 ATLAS & CMS: from Requirements to Performance 

~140GeV 

Low High 

 

Primary Higgs Search Channels vs MH 
 

Low Mass: 
 

      H  ->         γγ      WW       ZZ 
H  ->     ττ          

        VBF H ->     ττ        bb      WW 
 V H ->                bb 

 

Intermediate Mass: 
 

      H ->   WW     ZZ 

VBF H ->   WW        ZZ 
 

High Mass: 
 

      H ->   ZZ (4l, llνν, llqq)     WW 

VBF H ->   ZZ        WW 
 

MSSM Higgs: 
 

H ->    ττ     
bb H ->   ττ           

 
 
 

Intermediate 

A more Contemporary Picture 
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Outlook for 2011 - 2012 

September 2011 ATLAS & CMS: from Requirements to Performance 

The LHC and its Experiments are working well 
 

Accumulating several fb-1 at sqrt(s)7TeV allows for a broad exploration of the Higgs sector 
⇒  The Higgs story will begin continue to unfold in the months ahead: 

 

Will it be that the last piece of the SM falls into place? 
Will it the be that the first piece of New Physics shows up? 

Will we have to completely re-think things? 
 

Watch this space! 
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Back up 

Back up 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Particle Flow in CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Particle Flow in CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 

 
3.8T Solenoid Field of the CMS Experiment 

 

Combined with >2.2m ECAL Inner Diameter 
 

=> Good Charged Particle separation in 
Calorimeters 

 
Charged Particles are swept out by B field 
and Accurately Reconstructed in Silicon 

Tracker, down to pT ~ 200MeV 
 

Fine ECAL lateral segmentation allows 
Identification and Accurate Reconstruction of 

Electrons and Photons 
 

Stable Neutral Particles (~10% of Jet Energy) 
are reconstructed using ECAL and HCAL 

combined 
 

=> CMS Very Well Suited to Particle Flow 
 



Marcello Mannelli CERN 

Single Pions 
=> Calorimeter Response for Hadrons 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Particle Flow Gives Enhance Resolution and 
Robust Performance in CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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MSSM H -> ττ 
Hadronic Tau reconstruction in CMS 

September 2011 ATLAS & CMS: from Requirements to Performance 
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MSSM H -> ττ 
Hadronic Tau reconstruction in CMS 

 
 
 

Requires Efficient and Highly Selective τ 
lepton reconstruction 

 

To discriminate against QCD background 
 
 

Requires good reconstruction of event 
kinematics 

 

To discriminate against Z -> ττ background 
And reconstruct MH 

September 2011 ATLAS & CMS: from Requirements to Performance 

 
 

In the MSSM, for large tanβ couplings to 
down-type fermions ~ proportional to tanβ: 

 
Production cross-section is substantially 

enhanced,  and the ττ decay Branching Ratio 
is large over the full h/H mass range  

 
 

The H -> ττ channel can probe the large tanβ 
MSSM regime already with ~ few x 10pb-1 

 
With higher Integrated Luminosity can contribute to 

low mass Higgs search 
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MSSM H -> ττ 
Hadronic Tau reconstruction in CMS 

 

•  Hadronic final states account for about 2/3 of tau decays 

•  These are narrow low multiplicity jets 
–  One or three charged track + 0, 1, 2 (3) π0(s) 

•  Exploit high B field and high ECAL granularity for detailed Particle Flow 
reconstruction of t hadronic final states 

September 2011 ATLAS & CMS: from Requirements to Performance 
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MSSM H -> ττ 
Hadronic Tau reconstruction in CMS 

 

•  Hadronic final states account for about 2/3 of tau decays 

•  These are narrow low multiplicity jets 
–  One or three charged track + 0, 1, 2 (3) π0(s) 

•  Exploit high B field and high ECAL granularity for detailed Particle Flow 
reconstruction of τ hadronic final states 

September 2011 ATLAS & CMS: from Requirements to Performance 

Fit to Z -> ττ cross-section => Reconstruction efficiency 
of hadronic τ decays determined to 7% 
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MSSM H -> ττ 
Hadronic Tau reconstruction in CMS 

 

•  Hadronic final states account for about 2/3 of tau decays 

•  These are narrow low multiplicity jets 
–  One or three charged track + 0, 1, 2 (3) π0(s) 

•  Exploit high B field and high ECAL granularity for detailed Particle Flow 
reconstruction of τ hadronic final states 

September 2011 ATLAS & CMS: from Requirements to Performance 
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MSSM H -> ττ 
Results with 36pb-1 

September 2011 ATLAS & CMS: from Requirements to Performance 

 
Select final states with 

eτhad, µτhad, eµ 
 

(Drell-Yan => too much background for ee & µµ) 
 

For e/µ τhad require 
 

e/µ with pT > 15GeV;        < 2.1 
Oppositely charged τhad; pT > 20GeV;        <2.3 

 

In addition require MT < 40GeV (W+Jets veto) 
 

For eµ require 
 

opposite charge, 
each with pT > 15GeV; MT < 50GeV 

 

Veto events with extra e or µ 

MA = 200GeV 
95% UL 
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MSSM H -> ττ 
Results with 36pb-1 

September 2011 ATLAS & CMS: from Requirements to Performance 

 
Select final states with 

eτhad, µτhad, eµ 
 

(Drell-Yan => too much background for ee & µµ) 
 

For e/µ τhad require 
 

e/µ with pT > 15GeV;        < 2.1 
Oppositely charged τhad; pT > 20GeV;        <2.3 

 

In addition require MT < 40GeV (W+Jets veto) 
 

For eµ require 
 

opposite charge, 
each with pT > 15GeV; MT < 50GeV 

 

Veto events with extra e or µ 
 

=> 36pb-1 allows tanβ > 30 region to be 
excluded for MH < 200GeV 
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Charged Higgs 
 Searches 

September 2011 ATLAS & CMS: from Requirements to Performance 

Search for H+ in top decays Search for H++ in leptonic decays 

For more details, see the talk by A. Kumar 
in the afternoon parallel session 
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Search for Charged Higgs 
in top quark decays 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Search for Doubly Charged Higgs 
in leptonic decays 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Search for Doubly Charged Higgs 
in leptonic decays 

September 2011 ATLAS & CMS: from Requirements to Performance 
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Prospects for 2011 - 2012 

September 2011 ATLAS & CMS: from Requirements to Performance 

May 25 2001 

June 06 2011 

 

1fb-1 for Summer Conferences is within reach 
 

5 ~ 10fb-1 before long shutdown plausible 
(even conservative?) 
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High Luminosity at LHC: 
Trigger selectivity, Pile-up, CPU, etc. 

September 2011 ATLAS & CMS: from Requirements to Performance 

Operating at ~ 1.5x1033 with 50ns bunch structure presents many challenges 

Our experience so far makes us confident that we will make effective use of these data 
 

=> Can make useful projections for higher accumulated Luminosity 
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CMS Higgs Search Prospects 
with 1fb-1 

September 2011 ATLAS & CMS: from Requirements to Performance 
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CMS Higgs Search Prospects 
with 5fb-1 

September 2011 ATLAS & CMS: from Requirements to Performance 
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CMS Higgs Discovery Prospects 
with 1 - 10fb-1 

September 2011 ATLAS & CMS: from Requirements to Performance 
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ZZ Production 

CMS 


