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Motivation

= Bt - £*v, decay

u a
= suppressed by V,, and helicity Test the SM
= very precise theory prediction, BR = (3.8 + 0.4) x 1077  B*{ Vi, ot Measure Vy,
= PDGBR(? = pu) < 8.6 X 10~7 @ 90% CL ; y Search for H* and LQ
J4

BR(# =€) <9.8x 1077 @ 90% CL
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— ¢£Tv,y decay

suppressed by V,,;, and a,,,

dependence on B - y form factors, BR ~ 2 X 107°

PDGBR(£ =) <3.4x107° @ 90% CL
BR(£=¢) <43 x107° @90% CL
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Motivation

3 —
= Bt - £*v,y golden mode to probe B sub-structure 3 T
L 5 Predictions from arXiv:1804.04962 _—
+T E:>1GeV
= Never been observed, Upper Limit by Belle 2,4 .
aa}

Belle upper limit @90% CL

= BR(Bt - £*v,¥) <3.0x 107 @ 90% CL

= At 15t order BR(B™ — £tv,y) x 13, 1

with Ap first inverse moment of B-meson 020005 050 055 040 045 050 055 1

035 040 045 050 055 0.60
Light-Cone Distribution Amplitude (LCDA)

Az [GeV]
= crucial theory input

= calculations of non-leptonic and non-perturbative
B decays (QCD factorisation)


https://inspirehep.net/literature/1701180
https://inspirehep.net/literature/940030
https://inspirehep.net/literature/629367
https://inspirehep.net/literature/837307
https://inspirehep.net/literature/2687788

Model dependence

= Three-body decay described by E,, and cos 6y,

= @, angle between £ and B™ flight direction

= Strong dependence of E,, and cos 6y, on Ag
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https://inspirehep.net/literature/2166753

Reconstruction strategies
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https://inspirehep.net/literature/1701180
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Very preliminary! No offline selection applied — backgrounds dominate


https://inspirehep.net/literature/1701180

On the decay B — €7 v,y

= B} channel comes (almost) for free and
= jtis exclusively accessible at LHCb

= it has never been searched for, u*-channel for first time BF
with Run 2 data (stay tuned!)

= Lower efficiency due to 7(BF) =~ 0.3 X t(B%)

|Vcb|2

= Smaller cross section, but CKM favoured thanks to Je o

~ ~— similar rate as B*
fu [Vupl

= Much lower background



Background modelling

= Boosted Decision Trees for background classification
— random £*-y,, combinations

1. combinatorial
2. charged isolation
3. neutral isolation

= Main contributions from 7°/1 = V.oV cato
with y .41, additional calorimetric photon

— data-driven templates, also for u*/e* misID

— additional charged tracks

— 7-[0/77 = YeeYcalo
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Run 3 news: electron channel

= e* reconstruction efficiency: in Run 2 the bottleneck was hardware trigger (L0)

— removed in Run 3

— increase in statistics with electron channel
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https://cds.cern.ch/record/2912743

Conclusions

First search for B,y - £*v,y at LHCb

= u*-channels with Run 2 data
= e*-channels added in Run 3 analysis

= Reconstruction strategy possible and competitive
= y > ete” toget BT displaced vertex
= data-driven technique to get backgrounds

= Run 2 sensitivity compatible with current world-best limit

" Prospects:
= first observation possible with Run 3 - measurement of BR
= combined results from LHCb+Belle2 expected to provide clean experimental constraints to Az
= measurement of Az expected to improve QCD-factorisation predictions for several B-meson decay channels



Thank you!
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BR(B™ - £7v,y) depends on Ap
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E;j>1GeV —




