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Decay Process
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Motivation

time _ ‘ T Exclusive |V,,| = (39.10 + 0.50)x1073
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|V.p | is determined through semileptonic decays

* Tension between inclusive and exclusive |V, |

Possibly from poor modeling of higher excited charm states

* B - D™ nu not well known

* B — D*m can help understand D** (form factor at |V, | kinematic point)


https://doi.org/10.1103/PhysRevD.107.052008
https://doi.org/10.1007/JHEP02(2024)206

B Meson Tagging

Signal Side Tag Side
« Full Event Interpretation (FEI) Cpeo T ot T\
* Hadronic tagging ! > -<-l- Y(4s)—> B+ < :
* Select B candidate (tag B) \ LI , I DO éﬂ_ I
+  —0.1 <AE<0.05 )
* FEI MVA output (signalProbability) > 0.001
* Candidate with highest signalProbability -

* Kinematic constraint on other B (signal B)+, ¢
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Continuum Suppression with FastBDT

 50fb~! for training and 50fb~?! for validation

Variables
* R2is the second Fox Wolfram moment —— | H, :1|7;]

] Rl = — Hl = Z Pl(COSQij)
* There is a set of KSFW moments H, i

 KSFW(mm?2) is the missing mass squared
 KSFW(et) is transverse energy
* (Cleo Cones, a set of 9 cones summing particle energy in 10° sections
* Runs from 0° (aligned with the B,,) and 90° (transverse to the By,,)
* Sums the forward and backward direction
* cosTBz angle between By, thrust and the z-axis
* cosTBTO angle between the B,, thrust and ROE thrust
* thrustBm B, thrust magnitude
* thrustOm ROE thrust magnitude

Cleo Cones 10°




Missing Mass B

Sig >

« Say we have a tag B Brag

* Particles not combined to make tag B — from signal B

* Look for D™ m in signal B decay Find 7 on signal side

Measure E, and p,
Cuts: pionID > 0.6,p,- > 1.5,

Psig = ~Ptag Biig dr<0.5,|dz| <2,17° <6 <150°

Esig = Epeam . .
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Ex = Eg, — Ex
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Significance Optimization

Estimated significance of D**®r~ signal vs cuts in

signalProbability and Continuum Suppression MVA output
AL signal box: 5.27 < M,,. < 5.29 and 2.2 < Missing Mass < 2.8
\/Nsig'l'kag

2D figure of merit optimizes significance to find best cuts in signalProbability and
Continuum Suppression MVA outputs

* Significance =
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BABAR Measurement Decay mode Yield Efficiency B(10™7)

_ _ B~ — Dr 677 & 32 4.49+0.21+0.23
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Missing Mass and Significance

Estimated Significance
BABAR scaled 100fb~1
Mode to 100fb~1 Belle 11 MC
DO~ 14.60 30.11
D*0m™ 16.19 29.05
D*Om™ 7.33 . 11.19
IVr *x0
Npeo = Npeo D**°(BABAR)
Np+o(papar)

Belle Il MC14 observed D**°
does not match BABAR data
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Summary

* Full Event Interpretation hadronically reconstructs tag-side B mesons
* Continuum Suppression applied on the tag-side

« Optimize D**°rr~ significance FEI and Continuum Suppression MVA

— ND**O =~ ND*O

outputs
BABAR scaled 100fb~1
to 100fb~1 Belle II MC
D*%r~ Counts 395 1683 «~— |
Significance 7.33 11.19

N p+o (BABAR)

Np+o(paBAR)



Thank you!



