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Why charmless B decays?Why charmless B decays?
Are after two body decays of B→h+h’− and Λ→p+h−

- Here h represents charmless mesons

Has thus far proved very rich for CDF
- Phys.Rev.Lett. 106, 181802 (2011), Phys.Rev.Lett. 103, 031801 (2009),  
Phys.Rev.Lett. 97, 211802 (2006), and Phys. Rev. D72, 051104 (2005))

Now searching specifically for decays of BS→π+π−
and B0→K+K−

- All final state quarks different from initial state quarks
- Both proceed through penguin annihilation diagrams
- Provides crucial experimental information to reduce theory uncertainties due to
soft QCD in many predictions
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A difficult analysis howeverA difficult analysis however

Total inelastic cross-section is 103 times 
larger than σ(bb)

- Desired branching ratios are on 
the order of 10-6

Modes appear very similar to each 
other, a simple mass fit wont cut it

- Need to get many different 
handles to separate signal 
(more on this later…)
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Short detector introductionShort detector introduction

• Like a lot of B analyses, this is 
solely reliant on tracking

• COT drift chamber
- Allows dE/dx measurement
- σ(pT)/pT

2 ~ 0.1% GeV/c−1

• SVX silicon detector 
- Impact parameter resolution
around 35 μm for p = 2 GeV/c
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Trigger strategyTrigger strategy

CDF’s Silicon Vertex Trigger 
makes an analysis like this 
possible

• The b has a conveniently long 
lifetime, ~450 μm, results in large 
impact parameters for daughters

• CDF’s trigger system allows us to take 
advantage of this and at trigger level 
makes cuts such as:
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The analysis strategyThe analysis strategy

• Analysis begun by taking two tracks, assigning them 
the π mass, and reconstructing a B
• As already mentioned, signals look very similar to 
each other, effectively becoming background for each 
other
- Take advantage of kinematic differences between 
decay modes
- Make use of dE/dx

• Further need to determine relative efficiencies to 
evaluate branching fraction ratios
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Consequences of Consequences of ππ mass assignmentmass assignment

Despite good mass resolution (~22 MeV/c2), modes overlap in large 
peak (~35 MeV/c2)
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This iterationThis iteration

Firstly, added data up to 
6fb−1, signal yields 
increased by roughly a 
factor of 3

Improved data modeling 
in the fit

Selection criteria identical 
to 1fb−1 result, criteria for 
BS→K − π+ also useful for 
BS→π+ π −
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The fit appliedThe fit applied
1. mππ – inv. mass squared,  

π mass assignment
2. β – charged momentum 

asymm., β = 
(p+−p−)/(p++p−)

3. ptot – scalar sum of 
particle momentum

4. κ± – kaonness, dE/dx
dependent variable
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Kinematics help a lotKinematics help a lot

β = (p+−p−)/(p++p−)

• Take the charged 
momentum asymm. 
as an example

• Plot shows profile 
between β and

• Provides much 
needed separation 
between the B0

modes

2
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First evidence of First evidence of BBSS→→ππ++ππ−−

CDF finds 94 ± 30 candidates with a significance of 3.7σ
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−+→ KKB0

First hint of First hint of BB00→→KK++KK−−

CDF finds 120 ± 65 candidates with a significance of 2.0σ
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Systematic uncertaintiesSystematic uncertainties
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Back upBack up
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Kinematics help a lotKinematics help a lot

The same plot for the BS and Λb modes
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Trigger and isolation efficienciesTrigger and isolation efficiencies

- Kaons have a lower specific 
ionization than pions, results in 
lower efficiency
- To measure this, decays of 
D*→D π→[K π] π are used from 
data, trigger on two tracks, look 
for third

2. Trigger efficiency not modeled in MC

3. Also need to evaluate efficiency with isolation requirement

- Isolation efficiency different between the B0 and the BS

- This was again measured using data, fully reconstructed 
decays of B0→J/ψX and BS→J/ψX


