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B0
s → ϕe+e− decay

• Flavor changing neutral currents (FCNC)
→ Occur via loops within the Standard Model (SM)
→ Highly suppressed

• Very sensitive to New Physics (NP).

At low q2 (dilepton mass squared):

• Virtual photon coupling to lepton pair dominates.

• Can study the photon polarization through an angular analysis.
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Angular basis

Three angles to describe the dynamics of B0
s → ϕ(→ K+K−)e+e−.
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The differential decay width (PDF) in the low dielectron mass region
defined as mee ∈ [10, 500] MeV reads
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LHCb

for the IT it is 16.5 and 17.5 for the long and short ladders,
respectively. This is within 10–20% of expectations [3].

3.2. Hit efficiency

The tracker hit finding efficiency is determined using daughter
tracks from a pure sample of D0-Kp decays. Each track is extra-
polated to where it is expected to pass through the silicon. Applying
an isolation criteria on the hits within a search window, the
efficiency is defined as E¼#hits found=#hits expected. In 2011,
E499% for the vast majority of the ST sensors.

3.3. Charge sharing

Multi-strip clusters form due to the intrinsic charge sharing of
the silicon. It is possible to measure the width of this charge
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Fig. 1. The LHCb detector. The proton beams collide inside the VELO (red star). (For interpretation of the references to colour in this figure caption, the reader is referred to

the web version of this article.)

Fig. 2. The LHCb Tracker Turicensis. Different shades of brown correspond to

different types of readout sectors. Around the beam pipe where the occupancy is

the highest the readout sector has one silicon sensor with short strips. As we move

from the beam axis the readout sectors have 2, 3 or 4 sensors bonded together.

Dark blue regions correspond to the readout electronics. (For interpretation of the

references to colour in this figure caption, the reader is referred to the web version

of this article.)
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Fig. 3. A single layer of one LHCb inner tracker station. Light blue corresponds to

the individual sensors. Dark blue regions correspond to the readout electronics.

(For interpretation of the references to colour in this figure caption, the reader is

referred to the web version of this article.)

Fig. 4. Charge sharing resolution as a function of track angle.
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• Single arm forward spectrometer.

• Designed for heavy hadrons physics (b/c).

Control channel

• B0
s → ϕγ decay serves as a control sample very similar to the signal

(with ∼ 500 signal events).

• Used to validate the angular fit.

• Electrons come from material conversion of photons in detector
→ PDF only sensitive to FL (the longitudinal polarization).
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Fγ
L = 0.02± 0.02(stat) as expected for a real γ

Work in progress

• ∼ 100 signal events.

• 4D fit (mass and 3 angles) to extract the observables of interest:

FL, A(2)
T , AImCP

T , AReCP
T

• Pseudo experiments (Toys) done with expected statistics and SM
predictions (validate the fit, check sensitivity).
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Projections of the 4D fit to a random toy

Expected statistical sensitivitya

σ(FL) 0.050
σ(A

(2)
T ) 0.240

σ(AImCP
T ) 0.240

σ(AReCP
T ) 0.160

adominant over systematics

σ(A
(2)
T ) ∼ 0.24

→ Precision of ∼ 12% on
the photon polarization in

B0
s → ϕγ
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