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http://arxiv.org/abs/2010.06011


Why studying bà sg ? 
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In the SM: FCNC: sensitive to NP

Polarisation: 

In the SM the g is mostly left-handed a right-handed signal would be a sign of NP



Why studying bà sg ? 
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In the SM: 

Effective Hamiltonian description

Inclusive branching ratio:  B-Factories



Main options to measure AR/AL
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1. Time dependent rate of 𝐁𝐝,𝐬𝟎 → 𝐟𝐂𝐏𝛄

!𝐵 → 𝑓!"𝛾# + 𝜖𝑓!"𝛾$

!𝐵 → 𝐵 → 𝑓!"𝛾$ + 𝜖𝑓!"𝛾# interference

fd = 2b
fs ~ 0
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2. Angular analysis of 𝐁𝐝𝟎 → 𝑲∗𝟎𝒆(𝒆) at very low q2
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2. Angular analysis of 𝐁𝐝𝟎 → 𝑲∗𝟎𝒆(𝒆) at very low-q2

At very low-q2 the diagrams with a virtual photon dominate q2 = m2(e+ e-)



Which data ?
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Full LHCb dataset (~ 1012 bb in detector acceptance):
3 fb-1 at 7 and 8 TeV, 6 fb-1 at 13 TeV



At LHCb:
• events are busy (hardware trigger needed)
• best reconstruction for µ±, p±, K±, p anti-p
• electrons emit quite a fair amount of 

bremsstrahlung before the magnet (recovery 
procedure efficiency ~ 50 %)
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From M. Borsato
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• Select in M(ee) region between 10 MeV and 500 MeV 
Pollution from (axial-)vector currents is negligible in this region

• SM BR is as small as ∼ 2 × 10−7 but: 
• Fully charged final state (K* → K+π−) 
• Semileptonic+combinatorial (SL/C) 

background is phase-space suppressed

530 signal candidates selected with
extremely low background 
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FL longitudinal polarisation fraction of the K*0

𝐴%$& : related to the lepton FB asymmetry

𝐴%
(() : averaged between B0 and anti-B0

𝐴%*+ : CP asymmetry



Control channel: B0à K*0 g
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The information on polarisation is lost when the photon converts in the detector 
material but: 
• larger BR
• same final state when the photon converts in the detector
• can be well separated from our signal with M(ee) <10 MeV
What can we check ? 
• signal shape and background composition
• signal fit (mass and cosqK) 

~ 2950 signal candidates
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When q2à0, only cosqK is meaningful 

compatible with a completely transverse K*0

polarisation (as expected in the presence of 
a real photon)



K*ee angular fit 
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Fit to B mass and angles in reduced mass region

•Semilept+combinatorial (SL/C) 
modelled using B → K*μ±e∓ data

•Other backgrounds from
simulation 

•Fit procedure tested with
pseudo- experiments
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Statistical uncertainty dominates
Main systematics: 
• signal acceptance
• angular background modelling

Measurement of the photon 
polarisation at the 5% level



Comparison with predictions
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Selection : 0.0001<q2< 0.25 GeV2

effective range
0.0008 - 0.257 GeV2
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B-Factories

LHCb
this analysis 

C7 fixed to SM value



Summary

French-Ukrainian Workshop 19-23 October 2020 17

World-best masurement of photon polarisation in bàsg transitions

Method very different from B-Factories

Statistically limited measurement
⇒will keep improving with more luminosity (upgrade) 

Seq-LR SSM

Using the formalism of 1305.3173


