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Why BT — u v,y ?

e Decay has never been observed Belle searched for B* — (T, using ¢ = e, u to find an
upper limit of

Current experimental limit

e Golden mode to probe BT meson sub-

structure B(BT — £T1pv) < 3.0 x 107° @90%CL

e Emission of v probes first inverse moment
Ap of the B meson Light Cone Distribution
Amplitude
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e Value of Az not well known
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Leading order Feynman diagram for the decay
e Vital theory input for QCD factorization BT = utu,~y.
schemes and non-perturbative calculation
of B meson decays
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On the decay B — utv,,y

Branching ratio prediction for BT — u™ v, superimposed with the

e CKM favoured by |Vcb ‘ 2 / | Viib | 2 but pro duction cross section much smaller experimental limit from Belle. The czgzlegsbands correspond to different theory

o Effects cancel to yield approximately the same rate as for BT — u v,y
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Reconstruction at LHCb Background modelling

o Extremely difficult to reconstruct at hadron collid- Analysis Strategy

ers, deemed impossible , ,
e Use data recorded with LHCb from 2016-2018 corresponding to £;,,; = 5.4fb~*

e Challenging yet possible at LHCb . | o
e Search for signal by binned template fit in m o,

Photon Reconstruction : LHCb Unofficial 2016-2018 (13 TeV)
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Combined h* — p* mis-ID

Background from h™ — pTmis-identification
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e Control sample without PID requirement on
the muon track
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Optimising signal selection

e Maximise sensitivity to B(B™ — u*v,7) Search for B( ) = ut v,y can be done at LHCb

LHCDb Unofficial 2016-2018 (13 TeV)
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* Optimisation  performed on  pseudo- Pushing the limits of the LHCb experiment

¢  Pseudo-Data
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= o - Analysis strategy and background modelling in
* Generate background only pseudo-data from : T et place
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derived templates
: Selection of signal candidates still ongoing
e Fitting with signal shapes for B( ) = wry,y '

| _ Expected sensitivity towards
e Signal selection not yet finalised TR TR T TR TR B(B* — utv,7) soon to be evaluated
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Background-only pseudo-data and signal
shapes with arbitrary normalisation. 13th LHC students poster session, Nov. 27" 2023
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