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Flavor Tagging
what is going on, is there room to contribute?

Where?

Alessandro Cerri, LBNL
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Fragmentation

product

B meson

Reconstructed decay

“Same Side”
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Tagging
Barry Wicklund, Matthew Jones, Denys Usynin, Joe Kroll, Vivek Tiwari, Gavril Giurgiu, Guillelmo Gomez-
Ceballos, Sasha Rakitin, Ilya Kravchenko, Ivan Vila, Alberto Ruiz, Jonatan Piedra, Marcin Wolter, Nuno 

Leonardo, Tania Moulik

• To some degree, each of these can be developed and 
checked on the semileptonic sample:
– Soft muon
– Soft electron
– Jet Charge
– OSK
– Same Side

• We have blessed results for:
– Soft muon                     
– SST

• SeT is still almost there
• JQT: optimized cuts. Still struggling with MC
• First tagger tests ran on J/ΨK and D0π
• OSK still very naïve
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Sample Composition
M. Jones, J. Kroll, A. Wicklund, D. Usynin

• Starting point for tagging studies: know your 
sample (how much b? → effective dilution)

• Use signed lepton d0

• Take cc and bb model from MC templates
• Residual background model from [4,5] GeV

region + prompt component
• Simultaneous fit:
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Prompt charm pollution

• Lifetime riddle tells us that:
– Background is responsible

• It has a resonant structure in the D mass
• Has significantly shorter lifetime source than B
• Not unlikely that l is fake a significant fraction 

of the times
– As is, not good for tagging!
– We can remove this background in a very 

easy way:
Lxy>500µm
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• Two approaches so far:
– Cut on electron ID
– Build a likelihood and weight

• Improve efficiency
• Exploit the full rejection 

power of eid

“Cut based”

Likelihhod based, vs L lower cut

εD
2 (

%
)

X (L≥x) 

SeT
V. Tiwari, G. Giurgiu, M. Paulini, J. Russ, B. Wicklund, T. Moulik
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L-based SeT performance (cont’d) 
V. Tiwari, G. Giurgiu, M. Paulini, J. Russ, B. Wicklund, T. Moulik

Please note:

There are several other 
very nice works in 

progress!
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SµT
M. Jones, J. Kroll, A. Wicklund, D. Usynin V. Tiwari, G. Giurgiu, M. Paulini, J. Russ, B. Wicklund

•Compared to electrons:

•Higher purity

•Less handles to 
discriminate fakes

•“Natural” fakes from 
decays in flight

A likelihood-based approach is being developed (?)
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Comparisons

Run I: 0.584±0.082 % (M. Peters & co.)
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JQT
Ilya Kravchenko

•Exercising in a full-fledged data/MC 
comparison [lD0]

•Still significant discrepancies in the 
montecarlo: needs tuning!

First Glance Performance:

ε≈65%

Draw≈4%

εD2
raw≈0.11%
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JQT tuning
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JQT tuning: details
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Run I comparison
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JQT 2004
•Got in the phase of “systematic” studies

•Still open issues:

•X3 discrepancy in D predictions between data & MC

•Revise SecVtx tuning?

•How much is L00 helping?

•My favorite topics (I.e. my interests):

•“Refurbished” vertexing

•Merging with PID

•Naïve, single track

•Full blown likelihood-based (rewarding but tough!)
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SST
Gerry Bauer, Guillelmo Gomez-Ceballos, Ilya Kravcenko, 

Nuno Leonardo, Cristoph Paus, Jonatan Piedra, 
Sasha Rakitin, Alberto Ruiz, Ivan Vila 

•Run I-like algorithm has been 
implemented:

•∆R<0.7, Pt>0.4

•|d0/σ|<3.0

•Minimum Pt
rel

•Results are checked on two samples:

•B+→ψK+

•B+→D0π+

•Encouraging results, working on a large 
statistics study (e.g. lD0)
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SST (cont’d)
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SST 2004
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SST 2004 cont’d
•Reasonable agreement with Run I

•Lacking a more systematic approach than just 
“cut and try”:

•MC tuning

•Cut optimization

•Tagger calibration

•Benchmark on semileptonics

•Compare with TTT

•Understand differences (trigger biases?)

•Combine with PID?
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OSK: TOF
J. Piedra, A. Ruiz, I. Vila, M. Wolter and Ch. Paus

0.64±0.1823.9±3.011.2±0.3GEANT

0.8±0.226.8±3.811.2±0.3GEANT, ε=0.8
t0 truth 

0.68±0.1927.0±3.39.4±0.3GEANT 65% 
eff.

0.81±0.2128.4±3.210±0.3GEANT 110ps

1.14±0.2530.6±2.912.2±0.3100% eff., 
110ps

εD2Dε

First naïve attempts on data:

%

(%) (%) (%)

%

%
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OSK 2004
• TOF reconstruction/simulation are 

getting better
• We need an effort:

– Aggressive
– Systematic
– Goal-oriented
– Quick and responsive

• My favorite direction: merging with 
smart vertexing and JQT (see JQT 
slide)
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Bring the 
information 
@ L2?

Beyond the Baseline
• “Same tags, new samples”: tagging-enhanced samples:

– Hadronic+TOF hit(track)
– Hadronic+away side track

• How soft?
• Displaced?
• TOF-tagged
• Lepton?

– Hadronic+same side track
• How soft?
• TOF-tagged?

– Replace “hadronic” with 
anything, in principle

• “New tags”
– Opposite side charm!

• Ultra-low momentum tracking is crucial! (D*→(Kπ)π*)
• Also PID could help (D*→(Kπ)π*)?

L1 already knows 
which XFT tracks 
have TOF hits!
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YES!
Conclusions

0%

0.55%

0.3%

0.4%

0.13%

Wondering if I am 
cheating? YES!
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Where is the room?
•Overall:

•So far effort concentrated on reproducing Run I results, can we go 
beyond?

•Extended coverage

•Standalone Si tracks

•Plug detectors for leptons

•Montecarlo tuning

•Detector understanding

•Improve physics modeling

•Improved/Alternative taggers

•OSK

•SSK

•“merged” taggers

•The best tagger is without cuts


