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Sensitivity to Physics Parameters



Sensitivity to Physics Parameters

EM Operator

Electroweak Penguin Vector Component

Electroweak Penguin Axial Component

Xsl
+l-: sensitive to Ci(μ) 

for:



Detecting New Physics
Deviations from Standard Model predictions could be indicative of new 
physics:

 Ci(μ)exp =  Ci(μ)SM +  Ci(μ)BSM

Branching fractions in the dileption mass region M2
l+l- < (6 GeV)2 range 

has a clean theoretical value, and thus is of particular interest.

Forward-backward asymmetry is also dependent on M2
l+l- and thus is 

also of interest.

 



Semi-inclusive Analysis Approach
B → Xsl

+l- decays included in the analysis contain:

● Dilepton pair
● K± or KS
● Up to 4 πs (at most one can be neutral)

Provides strong kinematic discrimination against bg wrt fully-inclusive 
approach* using beam-energy contrained mass and ΔE between the 
reconstructed B and the beam energy.

According to MC, the samples included cover ~62% of the Xs decay states (41% 
K±, 21% KS) with KL expected to provide similar numbers and ~18% unaccounted 
for. 

18 states possible

_______________________________________________________________________________________
*: I don’t believe this is explained in the text



Background Suppression
● Backgrounds suppressed with a Fisher discriminant (provide link to citation [46])
● Largest bg source is random combinations from semileptonic B decays 

○ (b→ c→ s,d decay chain)
○ Rejected with Fisher variable constructed from:

■ Visible energy
■ Missing mass
■ Energy difference for ‘Rest of Event’ 

● (i.e., energy not included in B reco)



Likelihood cuts
● Use likelihood ratio with 6 variables to select most signal-like B

○ ΔE
○ cos(θB) (θB = angle between B flight direction and e- beam)
○ Fmiss (same variable used in bg suppression)
○ FFW (discriminant characterizing event topology)
○ χ2

VTX/NDF
○ |Δzl+l-|

● Log-likelihoods calculated and the candidate in each event with the largest 
ratio Lsig/(Lsig+Lbg) is retained

According to MC, probability that all daughters are selected and assigned correctly 
is 80% in B → Xsl

+l-



Maximum Likelihood Fit
In (very) brief:

● Peaking background refers to: 
○ Charmonium peaking background:      (note: according to Hiro, this is the major complication)

■ B → J/ψXs or B → ψ(2S)Xs where the J/ψ or ψ(2S) decays to l+l-

■ Higher ψ resonances (ψ(3770), ψ(4040), ψ(4160))
○ Hadronic peaking background:

■ B → Xshh, hadrons mis-ID’d as leptons
■ B → Xshlν with a mis-ID’d hadron



Systematics

Overall largest contribution → 



Results
Two methods for obtaining final results:

● Simple: Use fit results with syst. uncertainty calculations to obtain a global 
branching fraction. 

○ Intuitive, but suffers from a large systematic error from signal MC mixing ratio

● Sum-up: calculate branching fractions in each bin and sum.
○ Simplifies the systematics, but bin-by-bin stat errors are poor.



Results
Sum-up method results

(reported as final)



Conclusions
● Results consistent with SM predictions and previous results
● non-SM-like C7 disfavored in updated constraints on Wilson coefficients



Backup Material



Event Selection Criteria


