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b — st search in B decays

['(B—-> KO u) I'(B— DY)
and RD(*) = ;
I (B — K(*)e+e—) I (B — D(*),uv)
* LFV, especially with 7 lepton, may arise together with LFUV, which will enhance the branching fraction
and can be explained by some NP (leptoquarks, Z'..);

* Search LFVinb — st?; 7,
* First measurement in B® — K{r*£7.
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Belle is competitive with less than 1ab ™! against g fb~! of LHCb!!
(ab~'@ Belle Il - fb~! @ LHCD)


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.86.012004
https://link.springer.com/content/pdf/10.1007/JHEP06(2020)129.pdf
https://agenda.infn.it/event/28874/contributions/169357/attachments/94552/129476/ichep-lbian.pdf

Comparison of B —» KJr*¢F and B — K*¢*£7
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Comparison of B —» KJr*¢F and B — K*¢*£7

In7 — pv case:
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sig

t, =e/u/m/p
“BR(z - pv) is about 25% (z:10%, u/e: 17%)
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can not reconstruct as p will be part oft -




Comparison of B - K%r*¢F¥ and B* - K*r*/~
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Many 7" candidates exist in ROE, because of the fake photon and beam background photons



How to reconstruct a clean p10?

In Belle I, BDT classifiers are built to separate true y from beam background photon (beamBackgroundSuppression) and

fake photon (hadronicSplitOffSuppression)
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We will use the similar strategy for Belle and Belle II, but some of the features for Belle Il are not available in Belle
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Classifier of clusterin Belle

+ In Belle, take the advantage of mcPDG=g11 for Beam BKG, we have the gamma category as follows:

+ Real y from 7 — p — 7" mcPDG ==22 && mcmoth==111 && abs(mcgmoth)==213 & &abs(mcggmoth)==15
+ Fake photon: mcPDG!=22 && mcPDG!=g11
+ Beam background: mcPDG==911
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Gamma classifier BDT training In Belle
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* We can identify clearly z°in ¢ — pv reconstruction and separate pv events from zv;

* vy background is significantly reduced, but our signal efficiency is also affected (-45%) .
* The separation for fake photon is not that good, more powerful variable for fake photon training like minC2TDist is
needed....Or optimize the BDT cuts...?
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BDT training result
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Distributions of clusters with goodBelleGamma in Belle
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* The variables with goodBelleGamma selection will be put into BDT training
* Some variables show good separation like clusterLAT, clusterHighestE...
* The distribution clusterHighestE /clusterE shows interesting separation, which a bit like

the E1/Eg or called E_highest/E_clustershape



