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Di cosa si è parlato molto:
• CMS tracker - soprattutto Pixel
• CMS HLT e tau tagging

Di cosa si è parlato poco (o niente):
• SUSY e Higgs
• fisica del b e b-tagging
• ATLAS (2 soli talks: overviews di Higgs e SUSY 
fatte da “non esperti”)

www.hip.fi/btau
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SUSY overview: Introduction

• Quite a few Susy final states with b’s and/or τ’s
• Good b/τ reconstruction allows 

– full or partial reconstruction of Susy events 
– determination of some sparticle masses

• Various cases (various Susy models):
– One case will be detailed, as an example:

• mSugra models with large tg β (both τ and b rec. needed)
– Some other cases will be briefly described:

• need either τ or b reconstruction
• methods and ideas rather similar
• expected results outlined

– Some cases not shown here...
– Some cases not even studied yet...

• Everything presented here: 
– based on Atlas simulations
– of course valid for CMS as well...
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SUSY overview: Layout

• Reconstruction (outlined)
– Some words about τ reconstruction and b tagging

• Using τ and b reconstruction:
– In mSugra models with large tg β

• Using τ reconstruction:
– Lepton flavour violation
– GMSB with τ1 as the NLSP

• Using b reconstruction
– In mSugra models

• h0 b b in cascade decays
• g b… b l+ l−…

• Conclusion

Described in detail

Only briefly shown

~

~ ~
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SUSY overview: Conclusions

• Many Susy models predict topologies containing b’s and/or τ’s 
in the final state

• These are used in many ways:
– for selection of signal events
– as starting point of analysis chain in cascades
– to reconstruct sparticle masses
– to constrain Susy models

• More possibilities than the ones presented here:
– for example: 

• g t t, b b t b…
• tau polarization studies

~ ~ ~
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CMS tracker

• Pixel + SST
• σ(pT) ~ 0.1 GeV con +6 hits
• Pixel:

• 4 107 pixels 150x150
• IP res. 20 µm (10 GeV)
• 2 anni di resistenza per il layer piu’ interno (high lum.)
• T=-10 C: reverse annealing, leakage current
• Fluido di raffreddamento: -20 C
• 6 kW da dissipare
• 0.1 radiation length
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CMS tracker software
• 15 µm risoluzione z sul Vertice Primario in eventi uu

• 40 µm usando solo il Pixel (molto piu’ veloce)

Confrontabile con i nostri risultati offline.
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Track reconstruction strategy

Track reconstruction is logically divided in four phases:
• Generation of track seeds
• Building of trajectories from seeds
• Resolution of ambiguities
• Final fit (smoothing) of track
There are other ways to decompose the problem, and this 

decomposition does not work for some global methods 
(e.g. NN)

But so far it work very well in CMS
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Tracks reconstruction: Choice of seeding layers

An obvious choice would be the outermost layers, since the occupancy is 
lowest there.

But in CMS
• Between 8% and 15% of the 1 GeV pions interact before crossing  8 

layers
• The outer layers don’t have stereo information
• The innermost layers are “pixel”, with very low channel occupancy 

and excellent 2D resolution
Therefore the pixel layers are the favored seeding layers
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HLT versus offline

So far things are so general that the apply both to 
offline and to HLT tracking

In fact, in CMS there is no distinction between HLT 
and offline software:

• Both use the same framework
• Algorithms can be  freely moved from one to the 

other
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High Level Trigger time scale

• Input rate: 100 kHz
• Output rate: 100 Hz
• Average CPU time per event: order of 100 

ms @ 1 GHz processor
• What can the Tracker do at this level?
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CMS pixel track reconstruction
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TRIGGER L1

Necessità di un trigger di primo livello dedicato ai τ.
Insufficiente solo jet trigger.
In particolare: A→ ττ a bassa mA 

calorimetro
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~ 90% efficienza su A→ττ



B/tau LHC workshop - Helsinki 30/5-1/6/02 

HLT: Isolation Algorithms

signal vertex

leading track
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Signal vertex identified by:
Pxl: leading track (PT>3GeV)
Trk: best signal vertex 
candidate from pixel 
reconstruction.

Both algorithms count number
of tracks inside signal (NSIG) 
cone and isolation cone (NISO).
Events is accepted if leading 
track
exists and NSIG = NISO

Pxl: use pixel lines (i.e. tracks 
reconstructed only with pixel layers).
Trk: use regional tracker reconstruction.
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Con tutto il tracker

3+2 2+1
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MSSM H→ττ using vertexing
 H200 

events 
3-prong 
ratio % 

H500 
events 

3-prong 
ratio % 

QCD 
80-120 

L1 4464 26.3 ± 0.5 4724 24.2 ± 0.5 13492 

L2 3661 25.5 ± 0.6 3836 23.4 ± 0.6 2194 

L3 
1st jet 

2662  2777  255 

L3 
both jets 

1827 24.8 ± 0.7 1841 23.8 ± 0.7 10 

Reco 
both jets 

1607 26.1 ± 0.8 1644 24.1 ± 0.7 8 
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Ortogonale al’asse

σ = 5.4 ± 0.5 mm
σs = 1.3 ± 0.1 mm
±2σ = 62 %

σ = 50 ± 11 µm
σs = 25 ± 3 µm
±2σ = 78 %

Parallelo all’asse

H500
2, 3 tracks

→Tails come predominantly from jets with low ∆R
→Hit mismatching because of narrowness of jet?
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segnale

qcd

Flightpath

Mass rec.


	HLT: Isolation Algorithms

