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Semi-tauonic B decay: B—D*)ry
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B -D'[W —1v]

Sizable uncertainties on 2
Ves| and the form factors
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e Universality of the lepton coupling to the W gauge boson (Symmetry)
e | epton Flavor Universality (LFU) is fundamental theory of Standard Model (SM)

o B— D)y sensitive to New physics (NP) because the massive 31 generation b quark
and 7 lepton are involved
e Flavor-dependent coupling to fermions could violates LFU



R(D) and R(D*) anomaly

i/—— \ e Ratio of branch fractions
’ cancel out most of the

W~ b R0 (x)+.-—5 \ uncertainties on |V¢p|, fOorm
Ve[ Yui Ve, R(D™)) = B2 D h) factors and the eGCbelrimentaI
b —> —— ¢ Br(B® — D)+~ i) | P
B° D* +\ P systematics

e Charged lepton mass changes kinematics and modifies form factors in the hadronization
e QED corrections depend on lepton velocity (z vs. [ (e, p))

Experiment Tag method | t decay Correlation(stat/syst/total) R(D) R(D*)
Babar ‘12 Hadronic (v -0.45/-0.07/-0.27 0.440 + 0.058 = 0.042 0.332 £ 0.024 = 0.018
Belle ‘15 Hadronic (v -0.56/-0.11/-0.49 0.375 = 0.064 = 0.026 0.293 + 0.038 = 0.015
LHCDb ‘15 = JIR%Y% - 0.336 + 0.027 = 0.030
Belle ‘16 Semileptonic (v - 0.302 = 0.030 = 0.011
Belle ‘17 Hadronic v,V - 0.270 = 0.035 +0:028_¢ g5
LHCDb ‘18 - Tty - 0.283 £ 0.019 = 0.029
Belle ‘20 semileptonic By -0.53/-0.51/-0.51 0.307 + 0.037 = 0.016 0.283 + 0.018 + 0.014
LHCb ‘22 - LYY -0.49/ /-0.43 0.441 + 0.060 = 0.066 0.281 £ 0.018 = 0.024
LHCb ‘23 - TIrTrTy - 0.257 + 0.012 = 0.018
Average - - -0.37 0.356 = 0.029 0.284 + 0.013
SM 0.298 + 0.004 0.254 = 0.005




R(D) and R(D*) anomaly

Correlation R(D) R(D*)
Average -0.37 0.358 = 0.029 0.284 =+ 0.013
SM 0.298 = 0.004 0.254 = 0.005
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In general, there are three typical candidates to explain the
deviations observed in R(D))
e Heavy vector bosons
® Constrained from W’ —1v and Z’—tr search
e Charged Higgs
¢ Constrained from B.—7v and H*—1v ,still allowed
® Previously, it was rejected by B.—7v measurement,
however, recovered by recalculating the Bc lifetime.
arxiv:2201.06565
o | eptoquark
o oo LO* still broad parameter regions are allowed

New physics scenarios



https://arxiv.org/abs/2201.06565

R(D) and R(D*) experiments

® Experiments at B factory
o ete-— Y(4S) BB :

Vertex detector (VXD) J—/'_ ) . e
i detecor V) et " - T—. very clean and well k_nown initial state

Outer 4 layers: strip sensor \\% | | ‘ ® 4]-[ detector Surroundlng the |P
e S ] e Good at also measuring neutrals, 19, y

Particle Identification
' Barrel: Time-Of-Propagation
counters (TOP)

© (7ot ;\i\w

Central Drift Chamber (CDC) B N/
He (50%), C2He (50%), small /‘ .
cells, long lever arm

ElectroMagnetic Calorimeter (ECL)
Barrel: Csl(Tl) + waveform
sampling
Endcap: waveform sampling

Outer barrel: Resistive Plate
Counter (RPQC)
Endcap/inner barrel: Scintillator

K./u detector (KLM) Py, L H C b

e
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o | HCD
e | arge amount of b hadrons produced in p-p collision
® Single arm detector covers forward region
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Data set for R(D*) measurement at Belle |l

® World’s highest instantaneous luminosity:

20 Belle Il Online luminosity Exp: 7-26 - All runs
L =4.7 X 1034 Cm'2 3'1 | Integrated luminosity
. 34 2 -1 B Recorded Daily
KEKB record: 2.1 x10°* cm= s LI YS— A 400

e Belle Il data taking efficiency ~90%
e 424 fb-1 until Long Shutdown (LS) 1,

~363 fb-1 on Y'(4S)
® Belle: 1 ab-1

e First R(D*) measurement at Belle |l
using 189 fb-1 data-set targeting the

end of spring 2023
e K. Kojima, et al., Nagoya-KEK group
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Tagging methods

e B tagging is necessary to measure B—D*rv, B—D*[v (v=2) simultaneously

e Hadronic tag e Semileptonic tag
e Exclusive tag - Reconstruct B—D®)[y
- Fully reconstruct B—D®)(/J/w/A)X - Tagging efficiency ~0.5%
- Tagging efficiency 0.2~0.4% - More background

- less background
® |Inclusive tag
- Reconstruct tag B with all particles
except signal B
- Higher efficiency than exclusive tag
- Low purity, need clean signal-side-——
final state




Exclusive hadronic tagging method
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e Hadronic tag
e Exclusive tag
- Fully reconstruct B—DC)(/J/y/A)X
- Tagging efficiency 0.2~0.4%
- less background

-
-

e Fully reconstruct one of the B mesons (B tag), possible
to measure momentum of other B meson (B signal)

e |[ndirectly measure missing momentum of neutrinos in
sighal B decays

® M?miss = (Dbeam - PBtag = PD() = P Fitting variables for
® FecL unassigned neutral energy in the calorimeter . = ZEZ}yields determination




Hadronic tag reconstruction at Belle |l

e Hadronic tagging reconstruction : Full Event Interpretation (FEI) trained
200 Boost Decision Tree (BDT) to reconstruct ~100 decay channels,

~10,000 B decay chains arXiv:2008.06096
¢ e=0.30% for B= 10-30% *&£=0.28% for B+ @Belle - Belle Il preliminary
+£=0.23% for B0 <@ »£=0.18% for B° @Belle

Comp. and Soft. For Big Sci. 3, 6 (2019)
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https://arxiv.org/pdf/2008.06096.pdf
https://link.springer.com/content/pdf/10.1007/s41781-019-0021-8.pdf?pdf=button

Signal side reconstruction

D* decays

D decays

® Reconstruct B—D*rv and B—D*[v with

D*t — DO

DY - K—ntqY

D" = K-m"="m" e D meson reconstruct with K=, r=,Ks, 10

DY — Kg7r+7r_7r0

D’ - K—nt
D° - Kortn™
D’ — KJn®
D’ 5 KK+t
DY - ntq~

same selections

e 8 D% modes (Br ~36%)

e 4 D+ modes (Br ~12.3%)

e D* meson reconstruct with D+/D% and low

momentum rr+/m°

D*t — Dt40

DT - K rn'tnm

Dt — Kon™

" e D* — DOrr+/D+rr0 (Br ~98%)

Dt S Kokirt  ® D*0— DOpo (Br ~65%)

Dt - KoK+

e 7 lepton reconstruct with [ (e, y)vv

D*Y — D070

DY - K—ntqY

p° - k—r»r+ ® Both neutral and charged B+/B% mesons

D° —» Kortn—

DY —» K—rnt

reconstruct with D*+/D*0 and /[ = (e, y)

DY — Kg7r+7r_

D’ — KJn®
DY 5 K~ KT
DY — gmra—

- -

Rt

______

Missing energy

______
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Improvement of reconstruction at Belle |l

D*°—- D20 D’ K nta n*

6000 [ [27= 0.0Gevi? i fellellS|muIat|on—_ __ 10 AN A TS
o~ | w= 19 8 L dt =900.0 fb™ ) g [ Belle Il Simulation Mz, > 0.5 (GeV/cP) =
Ss000 [ |*m 1 | Moreia - 5 | Ldt=1600.01b" -4
> - 19 N | S git = : S/NS+B,,q = 4.567
S S S I - MC14r (X, Y),,,, = (3.00,2.20) —3.5
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Q 2 0.021 § D°—K n*n m* | S 5 —3 0
o O3 = U. 2Indf =
<3000 C.=-0.178 § /ndf = 310.299/97 - * (%) - | \i_)
g | —signal 3
S 2000 [ [ Mese 034 \ J - =| & 4 %
S N, = 12702 + 163 \ . S
2 : 3 - - -Background |
3 N,, = 31996 = 214 \ - — | < 3
1000 = | Rres = 1.0025 = 0.0097 - ] al ©

0 Ieeeeruiad PFRETTEN S QB\\ NaRteepe) <] 'E 1 |

: W ) e
_ 2 i 4 ¢ 4t ! o 1 2 3 4 5 6 7 8 9 10
S ++++ ++ 4 + i i i
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_4 + | A L | T T T
1 78 8 .8 1 84 1 86 1.88 1.9 1.92
M, [GeVic?]

® |mprove the reconstruction methodology at Belle I
o Keep reasonably large reconstruction candidates

e Found the maximum of FOM Nsignal /y/ Nsignal + Nbackground, BY Scanning the
optimal selections
o Improve 35% of FOM vs. Belle 15 hadronic tag R(D®™) analysis 12



Dominant backgrounds

® Fraction of survived B candidates In each category after event
selections are estimated based on Belle | MC simulation




Calibration of fake D* background on AMp- sideband

X1OUIIIIII
- Belle Il Preliminary Hadronic FEI B*
I P B —D*°I'(t)v ]
0.8 I- det =189.3 fb D*0—s D00 _
“~} proc12+prompt q° = 4 (GeVIc?® -
0.6 True D*

[ ] Fake D*

135 0.14 0.145 015 0.155 0.16 0.165 0.17
AM ,, [GeV/c?]

AMp+(= Mp+ — Mp)

X
1.8}
1.6 |
1.4
1.2}
T o08F

0.6 |

0.4 |

02Ff
0:

*

Fake D
data/MC

Belle Il Preliminary Hadronic FEI
1 B—D"l(t)v
proct 2+drompt
®
¢

AM ,. sideband regions
g2 = 4 (GeV/c?

| | | |

O

O D+0

¥4 *4
~ /N0 ™ ¢ ~ A0

e Estimate the most dominate background (fake D*) using AMp+ sideband
e Fit AMp- distribution at sideband, threshold or Chebychev functions

e Obtain a calibration factor

14



Fitting methodology and variables

e Extracting B—D*rv, B—D*[v yields by a two-dimensional simultaneously fit
® M2niss = (Pbeam - PBtag = PD(*) = P1)?
e EecL unassigned neutral energy in the calorimeter Ecc. = ), Ef

07—y gy 4 B DY -
osf sersmn [5~pv. | Mimiss | @ @ om ow  BODT
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0.3 E
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f0.25 | :
g 0.2 BG with fake D*_
@)

- -~

______

D*—D’x E
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Fit configuration

e PDFs in two dimensions with uniform 24 M2iss bins and 20

EecL bins after kernel density estimation

e R(D*) obtained by simultaneous fits among three D* modes

Signal mode B - D*t™ v,

Signal mode B — D*t~ v, with misidentified lepton from 7

Backgrounds
with true D*

Normalization mode B —» D*£~v,

E - D**'e_ﬁg

a Hadronic B decays

BY < B* tag misidentification

qq (g = u,d, s, c)

-

Background with fake D"

Constrain yields with sidebands

Fixed with MC yields
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Belle Il R(D*) sensitivity at 189 fb-

® Producing Asimov MC data set with 189 fb-1 based on PDF where R(D*) =

0.254 (SM expectation)

® The fit returns R(D*) = 0.254, statistical uncertainty is +17/-16% at 189 fb-1

e Belle 15 statistical uncertainty is 13% (15%@ R(D*) = 0. 254)
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Preliminary systematic uncertainties

® Each source of the uncertainty changes the PDF shape, consequently modify the

fitted R(D*) value
Source Uncertainty
0
Statistical uncertainty ng 2(:)3 T11 gO//;’
MC statistics T(())(()):)? Tg;;/z
B—D**]y branching ratios ng-: g T12 g://:,)

Statistical uncertainty dominated

e Currently, finalize the systematics uncertainty
® Especially, checking the B—D**/y modeling
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R(D*)

Expected sensitivity of R(D*) at Belle I

The Belle Il Physics Book, PTEP 2019, 123CO01
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https://arxiv.org/pdf/2207.06307.pdf
https://doi.org/10.1093/ptep/ptz106

Others R(D) and R(D*) measurements at Belle |l

e R(D) and R(D*) measurements with semileptonic tag
- Reconstruct B—D®) [y with semileptonic FEI
- Tagging efficiency ~0.5%
- More background
- Sensitivity study been done with clean D* mode
- A publication with 363 fb-1 data targeting this summer

e R(D*) vs Pr(D*) measurements with hadronic FEI tag
- Hadronic 1-prong r decays
- Sensitivity study of R(D*) been done with clean D* mode
- A publication with 363 fb-1 data targeting this winter
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Variables for testing new physics

T. Kitahara @ 4th KMI school lIguro, TK, Watanabe, 2210.10751]
Spin  Charge Operators Rp Rp- LHC Flavor
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D™ polarization in semileptonic B decays

1 dI 3 . o
[dcosfpg Z(QFII’) cos” Ohet + (1 — Fp ) sin® Oper)
hel

CMrT

_ I(D))
- I(D;)+T(Dy)

DO
FL

Belle measured the D*- polarization in the
decay of B—D*rv, with inclusive tagging
based on full Belle data-set (772 M BBbar)
Result only published on arXiv, NOT to a
journal paper

FP" = 0.60 £ 0.08(stat) & 0.04(sys)

Belle Il 363 fb-1 data, will have sensitivity for measurement
of F.D”

Low momentum of charged pion efficiency on forward and
backward side is a challenge point.
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Measurement of Rp™ (q2)

PHYSICAL REVIEW D 91, 114028 (2015)
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1.0:— 2
0.5:- l
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Summary and prospects

oR(D*) shows 3.20 deviation between experimental average value and standard
model prediction
eHint of Lepton Flavor Universality Violation

e Measurement of R(D*) with hadronic tagging based on 189 fb-1 Belle |l data

e Established the analysis framework
e Selection optimization improve FOM by 35% compare to Belle ’15 analysis
e Expected statistical uncertainty is +17/-16% at 189 fb-
e Evaluated most of the systematic uncertainty, <- statistical uncertainty
dominated with 189 fb-1 data 10 , , 60

s | neak(Target) I

-2

8 w— 0L, L[aD-1] 50

e First R(D*) measurement at Belle Il using
189 fb-1 data-set targeting the end of spring 2023
e New observables, e.g. Fi.P*",Rp™ (g2?) have
sensitivity to NP will 363 fb-

™

Peak Luminosity [x10”°cm s™']
S

2019 2024 2029 2034

[, .qe]7
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Statistics estimation for D*- polarization measurement

BO —>D*_T+I/T D* > D% Br 87.7% bellenote1369
D' 5>K*'nw, D' 5K'na, D' >K'rax'n Br 26.6%

T e Ve Vi, T = u'

decay chain ~0.67<c080h(D*)<-0.33 | —0.33<c0s0(D*)<0.
All 110.6 | 1882 | 6.4 1702 | 5.8 | 74.1] 1322 5.2

Vu Vi, T = T Vi Br. 46.3%

e B->D*tau nu @ Belle
« D*|(206), D*pi (74), total (280)

Yield in Belle II MC after tull Belle II selection 291.2
Yield in Belle II MC after full Belle-like selection 146.1

Ratio (Belle II sel./Belle-like sel.) (2.00)

B Br. 50%

D* Br. 67.7%

D Br. 36.4% / 26.6%
Tau Br. 35.2% / 46.3%

e B->D*tau nu @ Belle Il 189 fb-1

. D*1(98), D*pi (31), total (129)

e B->D* tau nu @ Belle Il 363 fb-1
« D*1(188), D*pi (59), total (247) [total., (382)]
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Statistics for Rp*) (g2)

TABLE II. Luminosity required to discriminate various simu-
lated “data” and tested model sets at 99.9% C.L. using R, (¢*)

or R(D™)) (in parentheses). A constant efficiency is assumed.

Babar 426 fb-!

-

PHYSICAL REVIEW D 88, 072012 (2013)

Decay Nsig Nnorm Ssig/enorm R(D(*)) B(B - D(*)TV)(%) 2stat 2tot
B~ — D%~ v, 31460 1995 =*355 0.367 = 0.011  0.429 = 0.082 = 0.052 0.99 = 0.19 = 0.12 = 0.04 55 47
B~ — D77 p_ 63962 8766+ 104 0.227 =0.004 0.322 = 0.032 + 0.022 1.71 £0.17 £0.11 £0.06 113 94
B - D*7~ v, 177 =31 086 * 35 0.384 = 0.014 0.469 = 0.084 = 0.053 1.01 £0.18 £0.11 =0.04 6.1 5.2
BO — D*tr—p_ 245 + 6 + 6 ( + (0,00 0 + (0,039 + 0. 4 + (.19 + 0.10 * 0.06 5 10.4
— 489 £ 63 2981 £ 65 0.372 = 0.010 0.440 = 0.058 = 0.042 1.02 £0.13 £0.10 = 0.04
— 888 =63 11953 =122 0.224 £0.004 0.332 = 0.024 = 0.018 1.76 = 0.13 £ 0.10 = 0.06

_1 model
LIl sm v, v, 5, T LQ LQ,
v 1170 10° 500 900 4140 2860
' (270) X X 0 0 (1390
V, 1140 10° 510 010 4210 3370
(270)  (X) X) X X (1960)
g 560 560 540 380 1310 730
data” 2 (290) (13750) (36450) (X) (35720) (4720)

ala

. 600 680 700 320 620 550
270) (X) (X) (X) (X) (1980)
LQ 1010 4820 4650 1510 800 5920
'2700 X0 X X X (1940)

LO 1020 3420 3990 1040 650 5930
2(250) (1320) (1820) (20560)(4110) (1860)

L % 11.0/14, p = 68.6% D¢ A L % 44.5/14, p = 0.0049% D¢ |

FHE

50 50

-
O
-

\J

! X23 6.6/'12,p=83;.4%' D*F - - xzz 6.7/'12,p=8’;.6%' D*[ - I X23 8-1/'124":7’}-4%' D*f 1
50; + ++ +++ - 50 - + ++ +H — 50.- +++ +H -
R ) S B S

5 10 5 _ 10 5 10
q> (GeV?) q> (GeV?) q* (GeV?)

Weighted events/(0.50 GeV?)
Weighted events/(0.50 GeV?)
Weighted events/(0.50 GeV?)

FIG. 23 (color online). Efficiency corrected ¢* distributions for B— D7~ #_ (top) and B — D*7~ #_ (bottom) events with m;"niss >
1.5 GeV? scaled to the results of the isospin-constrained fit. Left: SM. Center: tan 8/my- = 0.30 GeV~!. Right: tan 8/my- =
0.45 GeV L. The points and the shaded histograms correspond to the measured and expected distributions, respectively. The B’ and
B™ samples are combined and the normalization and background events are subtracted. The distributions are normalized to the number
of detected events. The uncertainty on the data points includes the statistical uncertainties of data and simulation. The values of y? are

based on this uncertainty.
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Rp
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* Only plot the size of statistical error
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Analysis of Rp™ (g2

PHYSICAL REVIEW D 91, 114028 (2015)

B sM
M s:
T
W LQ,
LQ:;

[

* Only add systematic error to be 7% from last page

o Systematic error relate to g2 not added yet




T-p LFU In Y(2s) Decays at Belle

If new physics involving in B = D(*)tv by considering the absence of light right-hand neutrinos

* Correlated processes: t — ctt1— decay, B¢ — tv decay, Ab = Ac tv" decay, and bb /cc’ — T T scattering

|1P(0)|2 V(nS) SM prediction Exp. value +0ostat £ Osyst
[y p=4a’e 2 (1 + 2m?,/M?)\/1 — 4m?,/M? T(1S) | 0.9924 + O(107%) |  1.005 + 0.013 = 0.022
T(28) | 0.9940 + O(10~%) 1.04 + 0.04 £ 0.05
R [y « @+2m%/M Yz)\/ 1 —4m?_/M,? T(3S) | 0.9948 £ O(107%) |  1.05+0.08 % 0.05
— T —— —4
W T T a+ ZmZu IM.2) \/ T 4m2# M2 b(25) 0.39? + 01074 0.39. J_r.o.05 V
Table 1. Experimental results and SM predictions for R’ /e

J. High Energ. Phys. 06, 019 (2017)
Recently, measurement at Babar based on the Y(3s) data-set

Using a 26.9 fb! data sample collected at the Y (3S) and
78.3 fbl data sample at the Y (4S) to describe the continuum,

BABAR measures:

~B(Y(38)>7*1)
" BY(ES)dutp

= 0.9662 + 0.0084,,,, + 0.014,,

= 0.9662 + 0.016tot

This measurement is 6 x more precise than CLEO’s result
and is within 2c of the SM value of 0.9948 J. M. Roney @ BEAUTY 2020




Total Integrated Luminosity (fb™1)

Exp

7-27

7-65
31-55
61-73
31-73
7-73

Y4S/0ft
140.747/15.621
702.623/79.366
457.911/51.915
104.704/21.918
562.615/73.833

702.623/89.454

T-p LFU In Y(2s) Decays at Belle

Y1S/0ff
0/0
5.745/1.815
0/0
5.745/1.815
5.745/1.815

5.745/1 815

Belle

Y2S/0fft
0/0
0/0
0/0
24.913/1.708
24.913/1.708

24.913/1.815

Y3S/Off
0/0
2.922/0.246
2.922/0.246
0/0
2.922/0.246

2.922/0.246

YSS/Off
0/0
23.182/1.73
23.182/0
97.879/1.73
121.061/1.73

121.061/1.73

Scan
0.281(1S)
0.029(1S)/0.076(3S)/6 .518(5S)
0.076(3S)/0.168(5S)
0.029(1S5)/0.024(2S)/27.406(5S)
0.029(15)/0.24(2S)/27.574(5S)

0.029(1S)/0.24(2S)/0.076(3S)/27.574(5S)

The Y (2S) on-resonance sample collected by BaBar (Belle) is about ~ 10 (16) times larger than
CLEQO’s sample. The Y(3S) on-resonance sample collected by BaBar (Belle) 1s about ~ 20 (2)
times larger than CLEO’s sample. Analyzing these existing data sets will allow to reduce each of

the statistical uncertainties to roughly 1 — 2 percent.

We estimate that a total uncertainty of about 1% can be obtained by analyzing the existing

data. Future measurement in Belle II can further reduce this uncertainty. Assuming that

the important systematical error 1s governed by the limited statistics, we estimate that

reaching a osys = 0.4% for

at the Y (3S) energy

R Y(1S), Belle 11

Targeting a publication with Belle data-set
* Roughly schedule: preliminary result next Moriond 2022

would require integrated luminosity of L ~ 1/ab t/u

Total
156.38
824.533
536.42
288.088
824.507

980.417

1000

150

100

Entries/0.0015

FIG. 3.

500

50

x10°
I I I I | I I I I | | I I 1 I I 1 1 I | I I I 1 I I -
a _
- BABAR @
| l | | | |
=_ T | T 1 I:
|+ Data (b) -
XX ete” — pu- ‘
—— Y@3S) - utu

| Cascade Y'(2S) = u*u-
Cascade Y'(IS) » u'u~

l L1 1

8 085 09 0.95 1 1.05 11

L

LI | I | [ |

()

llllllll

llll

1

Myl s

The result of the template fit to the Y'(3S5) data in the

M,/ \/s variable. In (a) all events are shown, in (b) and (c) the

dominant continuum e"e~ — u*u~ background is subtracted,
and (c) 1s a magnified view of (b) to better show cascade decays
and the radiative-tail region.
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Reconstruction selections

Tag B meson

Biag Pp,, > 0.001 and My, Brag > 5.27 GeV/c? and —0.15 < AEg,,, < 0.1 GeV
good track dr < 2.0 and |dz| < 4.0 and p; > 0.1 GeV/c
# of tracks The number of good tracks > 4 TraC kS

nt, Kt from D

0

[good track] and nCDCHits > 20 and ?,? nary -, 0.1, .‘P,? nary - 0.1

i pif:eff40 _May2020 and y:|clusterTiming| < 200 ns H d
K? KS@:merged and significanceOfDistance > 3 (before Bg;, vertex fit) adrons
D 1.78 < Mp < 1.92 GeV/c?
Yiow gamma:eff40_May2020 and |clusterTiming| < 200 ns
T ow pi0:eff50_May2020 and y:|clusterTiming| < 200 ns Neutrals
T ow dr < 2.0 and |dz| < 4.0 and p > 0.05 GeV/c
D* 0.130 < AMp- < 0.170 GeV/c? (0.100 < AM - < 0.190 GeV/c? ) for D**(D*°)
e, i [good track] and P8 > 0.9, P8 > 0.9 Leptons

Big vertex fit

1. treeFit(‘BO(B+):sig', conf level=0.0, ipConstraint=False,

«—toi (*) -
updateAllDaughters=True, massConstaint=[K_S@, pi@], path=path) to improve D selections

2. treeFit(‘BO(B+):sig', conf level=-1.0, ipConstraint=False,

updateAllDaughters=True, massConstaint=[D*@, D*+, D@, D+, K SO, pi@], path=path) to improve Mél resolution
iss

ROE Neutral

Charged

|dr| < 5.0 and |dz| < 20.0 and p; > 0.1 GeV/c and nCDCHits > 0
gamma:eff40 _May2020 and |clusterTiming| < 200 ns

Vertex

roeCharge == 0 and ROE_nTracks ==

Constraint D®*) daughter’s masses

<—— Constraint D*) masses additionally

Neutrals of Rest of event
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Fitter validation with pseudo data
® Producing 5000 random pseudo data set with 189 fb-1 based on PDF where

R(D*) = 0.254 (SM expectation)
® The fitter performance confirmed by R(D*) pull distribution
® Linearity check of fitter has also been confirmed based on Asimov fit method,

by scanned input R(D*) in the range of 0.05 to 2.0 t
Eur.Phys.J.C71:1554,2011

_lll]IIIIIIIIIIIIIIIIIIII]ll[l[l]'!IIIIIIIIIIIIIII-

500  Belle Il Simulation Input R(D*) = 0.254 N
u = 92954E-03 = 1 4106E-02 :

: f L dt=189.3 fb” o = 9.8355E-01 + 1.0262E-02

_ Pesudo data M=0009i0014‘

400
300 o= 0984 + 0.010
S 200

5 4 -3 2 1 0 1 2 3 4 5
R(D*) Pull


https://link.springer.com/article/10.1140/epjc/s10052-011-1554-0

