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Reconstruction Strategy

Z+
e Using full Belle dataset of 711 fb™ - /17\’
B B_
e Hadronic tagging \WS)/ 9%,
Hadronic Tag Signal Side
e Use machine learning (BDT) to . ]
suppress backgrounds C—>e—F X system
properties

x10*
[ Other
Ak = B-XcAv
mm B-X, v
m =71 B-X,lv shape
o
o3t ¢ Data Reconstructed kinematic variables
= 2z MC unc.
~ e Hadronic system X:
n
ot BDT > 0.85
C ' — 2 2
o px = >;(y/mz + |pil*, pi) + 20i(Ei, ki)
L
1r i e Missing mass squared: e Leptonic system:
= 9 _ 2 2 2
_ MM? = (Pyys) — Pug — Px — 1) ¢’ =(Ps—Px)"=(P+PB)
0

0.0 0.2 0.4 0.6 0.8 T 1.0
BDT classifier output



T T
. B-DIv

. . . . . . wso [ tT t p ' ' = s-01v
e Extract signal using binned likelihood in . Pre-fit =eh | o Pre-fit =it
3 phase space (PS) regions g ok = ] G % =t
S 1000 & oaa N 600 -
O ESB>1GeV g § B ol |
¢ g 500 7 Background ” §
w55 — — i 200 |
O ESB>1GeV,M <1.7GeV o o ElE3al - 5
’ ! ] B Lol ] ]
F I e o e SR B O S 10b——r———t 11 ot 1
B 2 2 B 05 o oo cvno st e s o1 e : t1y
O Ee > 1 Gev, MX < 1.7 GeV, q > 8 Gev e 050.0 05 10 15 20 25 3.0 35 40 45 S 050 g 16 1‘5 26 I 25
MX [GeV] q2 [GeVZ]

— Fit either E,° ,M,, g* or 2D (M,:q?)
e Signalyields further corrected for efficiency & acceptance in various PS regions

e Convert partial BFin E,°>1 GeV of 2D fit result to |V, |; based on four calculaitons of the decay rate
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Differential AB(B — X €'v)




Kinematic Variables

We measure the following 6 kinematic variables in the phase space of E® > 1 GeV:

% E% M, M2 P, P

X’ X’ + 7 _
Selection and reconstruction inherited from the partial BR measurement presented previously.

Additional selectionson [E_.__-P_. | <0.1 GeV and reconstructed M, < 2.4 GeV to improve resolution and

ISS mis
reduce background shape uncertainty

Background subtraction done via M, fit; subtracted spectra are shown as below
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Unfolding

—

X Y,
>

X: true distribution

e The detector response is
represented by a migration
matrix U

e M(i, j) indicates the
probability (%) to observe
an eventin bin jifit had a
generator-level value in bin j

Bin index of reconstracted P~
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Y: measured distribution

MX=Y
Direct solution for X is

X=M'Y

e  One regularization method:
Singular-Value-Decomposition (SVD)
[NIMA 372:469(1996)] is used

e Dedicated validations and toy tests have
been carried out; minimal dependence on
m, and precise X  modelling
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Preliminary Result
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Measured differential braching fractions (EIB > 1 GeV) shown as below

All MC shapes are normalised to 1.59 x 10 [1]

Convert unfolded yield to AB in each bin considering reconstruction efficiency & acceptance

Necessary input for future model-independent determinations of |V , | (e.g. NNVub, SIMBA)
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Compatibility Check

e Full correlations of differential AB are extracted
e Summed AB agree well with (1.59 + 0.07 + 0.16)x107 from (M, :q?) fit result of [1]

Full experimental correlations (stat. + syst.)
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B(B" - t'mte'v)

[PRD 103, 112001(2021)]
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Event Selection

e Use full Belle dataset & hadronic tagging

e Charged B,.g selected to reconstruct the missing momentum
P s :PT(4S) _PBig_Pﬁ — Py — Py

e Background suppressed by a BDT trained on 6 features

e Signalyield extracted by fitting M? ___in bins of M__and ¢?

Projection of 1D(M__) fit result
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e First measurement of full (T*r) spectrum: resonant & nonresonant contributions

e Branching fraction derived with 3 configurations

e Systematic uncertainties dominates error budget

e Observe excess when comparing to B( B* — p%2*v )=[18.3 + 1.0, £ 1.0, Jx1 0~

Sys

Partial banching fractions

ith 1D(M_ ) and 1D(q?) config.
B(B* — nta=¢+1,)[ID(M,,)] with 1D(M) and 1D(q°) config

= 30
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Preliminary Result

e Using full Belle dataset

. . 2ERE; ) — m%et — m? e
e Background suppression is based on |cos(6*Bn(,)€+)|<1 cos(040) = "Qyﬁ%npﬂz NE s
and two BDTs !
e Signalyield extracted by a binned ML fitin beam-const. My, = /E}2,. /ct — 7% /c?
mass and energy difference AFE = E5 — Ef .
e Statistical uncertainty is dominating error budget
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Summary

e Several semileptonic B decays measured by Belle recently

o Discrepancy btw. exclusive & inclusive |V , |is reduced by the recent
partial BF measurement of B — X £'v; differential spectra were
measured for the first time

o First measurement of mass spectrum, g2 distribution

and branching fraction; potential new channel for exclusive |V, |

o New measument of

e Beyond these important results, the accumulated knowledge on
MC modelling, analysis techniques, etc. will be beneficial for future
measurements by e.g. Belle Il or LHCb
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rid modelling of B— X Iv

x10°
1.4t | Resonances
<12 [ Non-resonant
% ““} 3 Hybrid model
O 1} = DFN iy ]
n BLNP &
o R
o 0.8 = 1
=~ 0.6f 1
)
1=
) 0.4} - 4
>
uJ 02_ 1 -
0835 0.5 1.0 15 2.0 25 3.0
EB [GeV]
x10°
1 | Resonances
s 2 [ Non-resonant
% [ Hybrid model
O L0
~
Q
S 15} 1
~
RN .
=
)
>
w 0.5f 8
085 05 10 15 20 25 30 35 40
My [GeV]
5
1.4 x10 - T T
| Resonances
P 12 [ Non-resonant -
> [ Hybrid model
[} i sy ]
G} 1.0 L--' DFN
—
< 0.8F
=
- 06§
2
C 0.4F
[}
>
w 0.2F
0.0 5 10 15 20 25
q? [GeV?]

Events / (0.07 GeV) Events / (0.05 GeV)

Events / (0.41 GeV?)

Resonances = R
Non-resonant -
Hybrid model 4
~I DFN
+ BLNP 3 ]
1
0.6 i ]
0.4}
1
0.2} r 4
085 0.5 1.0 1.5 2.0 25 3.0
EP [GeV]
x10°
M [ | Resonances
2.0+ [ Non-resonant 4
[ Hybrid model
1.5¢ .
1.0} e
0.5 .
085 05 10 15 20 25 30 35 40
My [GeV]
x10°
T T T T
1.2 Resonances
[ Non-resonant
1.0 [ Hybrid model
t--! DFN
0.8 " 1
0.6 ]
0.4F 1
0.2F 1
0.0 5 10 15 20 35
q? [GeV?]

22



Details on Theory Rates

The theory rates AI'(B — X, et vy) from various theory calculations are listed. The rates are in units of ps—

Phase-space region BLNP [51] DGE [52,53] GGOU [54] ADFR [55, 56

Mx < 1.7GeV 452754 42.3758 43.7733 52.3752

Mx <1.7GeV, ¢° > 8GeV> 2341573 94,3133 6 2% b Rl 31,113-2

py > 1GeV 61512 585128 58.57 2% 61.51??

- BLNP: The prediction of Bosch, Lange, Neubert - GGOU: The prediction from Gambino, Giordano,
and Paz (short BLNP) of Ref. [51] provides a Ossola and Uraltsev [54] (short GGOU) incorpo-
prediction at NLO accuracy and incorporate all rate all known perturbative and non-perturbative
known corrections. Predictions are interpolated be- effects up to the order O(a2 fy) and O(1/my), re-
tween the shape-function dominated region (end- spectively. The shape function dependence is incor-

porated by parametrizing its effects in each struc-

point of the lepton spectrum, small hadronic mass)
ture function with a single light-cone function. The

to the region of phase space, that can be described €U0l i . One
via teh operator product expansion (OPE). As in- calculation is carried Ei%t in the kinetic scheme and
we use as inputs my = 4.55 £ 0.02 GeV and

SF 2SF
put we use m, = 4.58 + 0.03GeV and pu;> = 2kin 2
: 2K _ 0 46 + 0.08 GeV?.
0.20199 GeVZ. K

ADFR: The calculation of Aglietti, Di Lodovico,

- DGE: The dressed gluon approximation (short Ferrera, and Ricciardi [55, [56] makes use of the ra-
DG]*.Z) .from Ar.ldlersen ancli Gardi [52, 53] makes tio of B — X, ("1, to B — X, v, rates and
predictions avoiding the direct use of shape func- soft-gluon resummation at NNLO and an effective
tions, but produces predictions for hadronic observ- QCD coupling approach. The calculation uses the
ables using the on-shell b-quark mass. The calcu- MS scheme and we use m;,(MS) = 4.1940.04 GeV.

lation is carried out in the MS scheme and we use
my(MS) = 4.19 + 0.04 GeV.

References cited in
[1] Belle, PRD 104, 012008 (2021) 23



ematics on Partial BR

TABLEIV. The relative uncertainty on the extracted B — X,#*v, partial branching fractions are shown. For definitions of additive
and multiplicative errors, see text.

Relative uncertainties (%)

My < 17 GeV,
My <17 GeV, My < 1.7 GeV, ¢ > 8 GeV?,
Phase-space region EE > 1GeV EE > 1 GeV EZ > 1 GeV EE > 1GeV EE > 1GeV
Fit variable(s) (My fit) (EE fit) (¢* fit) (EE fit) (My:q* fit)
Additive uncertainties
— X, "'ve modeling
B — nt*v, FFs 0.1 0.7 14 0.6 04
B — pf*u, FFs 0.2 1.9 43 1.9 0.7
B — wf*v, FFs 0.5 32 52 31 0.8
B - nttu, FFs 0.1 1.6 30 1.6 03
B - n'¢*v, FFs 0.1 1.6 3.0 1.6 1.6
B(B — nt*ve) 0.2 0.1 0.2 0.1 0.2 H H
85~ ) Shape uncertainties
B(B — wf*v,) <0.1 0.1 0.8 0.1 0.1
B(B - nttv,) <0.1 0.1 <0.1 0.1 <0.1
B(B - n/t*tvs) <0.1 <0.1 0.1 0.1 <0.1
B(B - X,t*v) 0.7 2.0 2.1 21 2.1
DFN parameters 2:3 3.5 1.1 35 5.0
Hybrid model 27 8.7 4.6 8.7 3:1
B - X .£*v, modeling
B — Df*v, FFs 0.1 0.1 09 0.1 <0.1
B — D*¢*v, FFs 1.4 1:2 3.0 1.3 1.1
B — D**¢*v, FFs 04 0.5 0.3 0.5 04
B(B — Df*v,) 0.1 <0.1 0.2 <0.1 0.2
B(B - D*t*v,) <0.1 <0.1 0.3 <0.1 0.2
B(B — D**£*v,) 0.6 0.1 03 0.1 05
Gap modeling 1.1 0.1 03 0.1 1.0
MC statistics 1.3 1.6 3.8 1.7 1.6
Tracking efficiency 0.3 e 0.8 e 04
L, p shape 1.0 0.5 13 0.6 1.2
Ly /xip shape 12 - 1.3 - 1.0
D - Xtv, 0.1 0.1 0.1 0.1 0.1
7, efficiency <0.1 0.1 0.1
Multiplicative uncertainties
B — nt*v, FFs 0.2 0.2 1.9 0.2 0.2
B — pt*u, FFs 0.7 0.8 37 0.8 0.6
B - wf*v, FFs I3 1.6 6.1 1.6 11
B — nttv, FFs 0.3 0.3 1.8 0.3 0.2
B —n'¢*v, FFs 0.2 0.3 1.8 0.3 0.2
B(B — nftve) 0.3 0.4 04 04 03
B(B — pftu,) 0.4 0.6 0.6 0.6 04
B(B - wftv,) <0.1 <0.1 0.1 <0.1 <0.1
B(B — nttv,) 0.1 0.1 <0.1 0.1 <0.1 H H
R o e o @ o Effect on normalization
B(B - X,f*v) 3.0 32 29 48 38
DFN parameters 2.5 2.5 27 6.8 3.6
Hybrid model 0.2 0.8 14 47 2.8
" multiplicity 1.7 25 23 31 1.7
7, (s5 fragmentation) 0.5 0.8 1.1 1.1 0.8
L, efficiency 1.5 1.6 1.6 1.6 1.5
Ly jap efficiency 0.7 0.6 0.6 0.6 0.7
Npi 13 1.3 13 13 13
Tracking efficiency 0.8 0.3 0.8 03 0.9
Tagging calibration 3.6 3.6 3.6 3.6 3.6
Total systematic uncertainty 7.8 12.6 14.6 15.4 10.4
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Differential AB(B — X €'v)
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Relative Uncertainty for M,

The generator-level MC illustrates the hybrid

. L !
Relative uncertainty (%): model of excl. and incl. components.

Mx [GeV] 0-0.3 0.3-0.6 0.6-0.9 0.9-1.2 1.2-1.5 1.5-1.8 1.8-2.1 2.1-4.0
Tracking efficiency 0.55 0.56 0.82 08 095 1.05 1.15 1.19
Tagging calibration 3.69 3.69 3.65 3.64 3.64 3.57 3.79 3.66 x10°
Slow pion efficiency 000 007 004 005 004 004 006 004 ' ' ' ! | —7!Resonahces
Kg 0.04 0.05 0.04 0.02 0.04 0.03 0.02 0.05 — 4 r I Non-resonant |
elD 072 0.83 074 069 073 074 094 1.22 % [ Hybrid (DFN)
uID 1.59 1.25 1.34 129 144 1.35 1.09 0.70 O Hybrid (BLNP)
K/x ID 039 0.67 068 074 081 102 127 124 5 3 ; gmp 1
B(B — Xulv) 0.18 0.44 0.07 0.59 082 069 0.73 0.46 o
B(B — wlv) 042 045 045 0.14 0.05 0.04 0.05 0.05 ~ 2F -
B(B — ptv) 0.42 1.00 0.61 056 0.33 0.16 022 0.15 ) gBen MC
B(B — wtv) 042 0.39 065 0.12 0.11 006 0.11 0.10 S E°>1GeV
B(B — ntv) 041 1.16 046 0.11 0.06 0.03 0.03 0.14 o 1
B(B — n'tv) 042 039 046 024 030 0.03 0.14 0.11
B — wlv FF 0.98 3.08 1.52  0.53 105 037 0.36¢ 0.38 e .
B —s ptv FF 277 854 396 294 165 059 083 0.89 0.0 LN
B — wlv FF 2.40 9.71 1.10 090 141 0.70 0.65 1.32 Mx [GeV]
S e DAL 358 088 8 0a 028 02T B Invcl. modelir:g of B—oX.,Ilv : - o Blkg subtra;tion (postiunfold)
B — n'tv FF 0.69 3.65 0.16 021 0.48 0.29 0.32 0415 _B‘ 2.0 | 777 @ Excl. form factors of B-X,lv 388 @ Other
Hybrid model 0.21 586 5.08 401 050 1.97 202 6.13 =
DFN parameters 0.18 3.66 1.01 138 1.64 087 0.50 1.35 g
Ys 047 4.17 236 398 3.08 4.10 9.31 3.60 8
7 multiplicity modeling 0.57 0.42 045 415 798 478 398 234 5
Npp 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 &
Background subtraction 5.97 26.93 8.23 25.15 29.65 16.80 73.36 126.64 %
MC stat. (migration matrix) 4.04 11.22 3.54 6.85 430 4.71 6.85 8.22 o
I Total syst. uncertainty 9.36 33.77 1232 27.56 31.62 19.21 74.55 127.23' E
Total stat. uncertainty 11.11 32.64 10.77 24.99 21.88 16.54 46.24 66.76 o
Total uncertainty 14.53 46.97 16.36 37.20 38.45 25.35 87.73 143.68 g

00 05 10 15 20 25 3.0 35 40
My [GeV]
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Relative Uncertainty for q?

Relative uncertainty (%):

q? [GeV] 02 24 46 6-8 8-10 10-12 12-14 14-16 16-18 18-20 20-22 22-26.5

Tracking efficiency 0.93 0.95 094 090 0.89 087 082 0.75 0.72 0.67 0.55 0.57 ' e Besrrmnces o
Tagging calibration 3.58 3.69 3.71 3.69 3.65 3.63 3.63 3.64 3.64 3.73 3.86 3.76 f @ Non-resonant |
Slow pion efficiency 0.02 0.03 0.04 0.03 0.04 0.04 0.04 0.04 0.04 0.06 0.09 0.07 > =1 Hybrid (DFN)
K2 0.03 0.03 0.04 0.03 0.03 0.04 0.04 0.04 0.03 0.03 0.04 0.04 O Hybrid (BLNP)
elD 0.79 0.77 0.77 0.75 0.74 0.66 0.69 0.83 0.87 0.83 0.82 0.79 o : ]
uID 1.39 1.26 124 1.32 1.34 146 145 1.39 1.33 1.52 1.64 1.47 s

K/m ID 0.85 0.96 093 0.83 0.79 0.77 0.70 0.65 0.53 0.35 0.20 0.22 Z gen-MC |
B(B — X.tv) 1.26 1.01 0.75 0.54 0.42 001 0.56 1.06 2.01 1.47 0.64 0.45 4] EB>1GeV
B(B — lv) 1.21 0.95 0.77 0.59 0.27 0.36 1.25 2.93 510 6.53 564 5.65 g 00F My <2.4 GeV 7
B(B — plv) 1.14 0.96 0.89 0.64 0.39 059 1.37 3.06 513 6.55 562 5.64 D 025k 1
B(B — wlv) 1.13 0.92 0.74 0.52 0.21 032 1.23 2.92 509 6.53 562 5.61 : .

B(B — ntv) 1.14 093 074 0.54 0.26 035 1.23 291 509 6.53 562 5.61 0.00 5 0 15 20 oo
B(B — 1'tv) 1.13 0.94 0.74 0.53 0.22 033 1.23 2.92 508 6.53 562 5.61 92 [GeV?]

B — wlv FF 2.60 3.00 2.38 1.25 0.38 0.83 2.12 4.39 3.83 2.07 551 2.63

B — plv FF 5.05 5.44 429 2.36 1.29 1.18 246 7.53 10.45 7.01 15.88 8.74 0.8 , , , : ,
B — wlv FF 6.69 865 5.85 2.92 1.07 1.19 4.27 9.92 13.29 16.85 20.29 9.44 > :ce'x:";er::fa:z:’;';m ; ::gesr“b"a“‘“‘PDS"""“'“)
B — nlv FF 2.35 2.53 1.67 0.85 0.34 035 141 2.76 2.80 2.76 6.99 3.00 £ o6 1
B — n'lv FF 2.42 2.62 1.74 0.92 0.38 039 1.34 278 320 2.90 6.53 3.30 £

Hybrid model 16.17 16.41 991 2.71 3.62 4.69 9.82 12.48 15.53 11.75 23.34 5.45 9 04t - ]
DFN parameters 6.01 643 478 3.86 4.12 3.19 203 144 110 1.01 3.26 1.01 5 oo *-—-ﬁ R
Ys 6.28 4.39 139 1.41 1.52 3.14 043 0.07 198 1.99 0.47 1.09 P - e

7+ multiplicity 2.74 3.08 2.85 2.18 3.18 4.00 3.09 0.10 0.14 0.07 1.41 0.42 o 0OF : , :
Ngs 125 125 125 125 125 1.25 1256 125 125 1.28 125 1.25 ) i ‘ =
Background subtraction 16.66 16.89 16.52 13.79 12.22 11.30 10.67 11.54 9.77 9.14 10.18 12.96 5 S W& —
MC stat. (migration matrix) 2.94 3.15 2.37 2.29 2.56 2.87 2.69 3.62 3.40 3.81 7.33 7.81 %.0.47 Soomoned 1
ITotal syst. uncertainty 27.32 28.03 22.28 16.20 14.86 14.73 17.05 23.60 28.71 28.79 40.98 25.11 I x

Total stat. uncertainty 16.71 13.67 13.05 11.61 12.26 12.87 12.45 13.30 11.96 12.12 15.69 19.07 D6 5 10 3% 20 o8
Total uncertainty 32.02 31.19 25.82 19.93 19.26 19.56 21.11 27.09 31.10 31.23 43.88 32.08 92 [GeV?]
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B(B" - t'mte'v)

[PRD 103, 112001(2021)]
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Yields and Relative Uncertainty

TABLE _Vl- Signal yields (Yiignal)’ signal rc_ConSU'UCliO“ effi- TABLE XI. Relative systematic uncertainties in percent for the fits in ¢ bins. The bin-number convention is defined in Table II.
ciency (€'), and partial branching fractions (AB') for each bin i in

i A0 coituiabihnwiTheBirinibee domisnfinh fdinied Source Bin1 Bin2 Bin3 Bin4 Bin5 Bin6 Bin7 Bin8 Bin9 Bin 10 Bin 11 Bin 12 Bin 13 Bin 14 Bin 15 Bin 16 Bin 17 Bin 18
according to Table 11 The first quoted uncertainty is statistical, FF B - D¢y 119 085 040 040 020 045 056 071 108 020 107 0.0 004 007 005 002 015 003
and the second is systematic. FF B — D" fv 193 236 127 184 105 109 112 073 072 029 066 010 007 020 0I5 021 022 008
Shapes B — X,£v 020 036 042 033 023 032 025 026 011 008 021 022 037 035 132 130 040 189
Bin yi €i[104] ABi{10-9) B(B - D'*) ¢1) 192 310 205 235 141 263 117 111 179 024 091 006 004 008 009 005 024 007
signal B(B — D**¢v) 066 078 042 061 031 037 039 022 018 008 017 002 002 004 005 002 008 002
1 16.5+68 627 +0.19 1667088 10,53 B(B - X,tv) 068 071 015 107 083 067 066 053 053 042 185 106 137 120 381 230 095 188
2 11476 697+ 022 105%05% 4 095 Continuum 170 093 034 043 0.3 045 032 041 054 002 019 003 028 007 00l 027 040 0.14
A5 246 0 Rare 744 147 073 097 060 030 031 046 109 034 044 029 030 020 039 001 025 0.16
3 13.013% 745+0.25 1105847 +£0.20 Sec. Leptons 029 014 016 020 001 032 003 001 011 002 000 001 000 001 000 001 007 003
4 16.016¢ 7.56 4+ 0.27 1334032 1026 Fake leptons 256 105 020 017 011 015 004 023 009 004 020 002 016 001 040 008 055 027
5 24,3771 813 + 031 1887055 1 020 £ID 199 203 208 202 204 198 196 191 18 187 182 183 174 183 183 18 189 189
=63 -0%_p49 LY. AD 123 121 119 117 115 112 L11 107 106 103 097 09 093 084 081 081 081 068
6 12248 8.60 £ 0.35 0.89105¢ £0.10 FSR 0.19 050 006 058 005 006 105 065 211 003 036 043 024 046 073 092 035 035
7 10.8+31 843+ 0.38 0.811938 +0.13 Signal model 298 230 166 182 137 879 137 876 141 624 544 815 569 109 444 821 488 102
+65 1045 Nom. Eff. Stats. 303 316 336 357 381 407 451 480 560 592 630 722 835 868 108 120 143 112
8 21.4123 9.17+£0.44 1472045 +0.17 !
1 03 Fit procedure 027 179 146 209 099 127 243 118 236 108 367 068 129 100 250 253 144 119
9 9.6139 8.03 +£0.45 0.75%3] £0.13 BDT selection 231 188 155 222 100 165 088 219 108 076 107 064 021 032 074 021 032 215
10 308187 8.96 + 0.53 21708 £0:23 No. BB pairs 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140
11 11,6730 9.52 + 0.60 0.77492 + 0,09 B(T(4$) » BYB") 117 117 117 117 117 117 117 117 117 117 117 117 L1700 217 317 417 517 617
2 bl TG 22 Tracking efficiency 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105
16375 L12%55 £0.14 Tagging efficiency 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420
13 19.4133 8.62+0.72 142193 +0.17 Nonresonant B — X, /v 042 175 154 125 082 164 093 187 521 260 259 307 412 519 662 463 407 526
14 154737 10.14£0.88 0.961022 £0.15 Total 3.7 245 181 199 154 117 157 118 174 105 1.1 125 122 159 155 170 173 183
15 15,15 8.65 +0.93 1.103936 +0.17
16 10.8739 9.31:4+1:12 0.73802 +0.12
17 12:3754 894+ 1.28 0.87+031 +0.15
18 3pigitos 7.85 +0.88 2591925 +0.47
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Relative Uncertainty in %

Source n(yy) nrfa=x%) o

Statistical 22 39 46

Combined Systematic 11 14 11

B (B* — Xpug) 2.4 L% 1.3
B (n(') = X) 0.51 1.2 17
B — D™**)¢ty, form factor  0.82 1.1 1.3
B — n ¢ty form factor 3.0 2.9 0.14
B — wlty, form factor 0.81 21 2

b — ul* v, shape 0.39 0.15 0.21
Background with K7} 3.5 8.6 3.8
Continuum 0.2 0.62 0.63
- 1.4 1.4 1.4
B(Y(4S) — B*B™) 1.2 1.2 12
b — wl Ty, yield 4.1 5.2 4.4
Monte Carlo 0.86 ) 2.3
Charged tracks 0.35 LA I |
v detection 4.0 2.5 4.0
Electron ID 1.6 1.6 1.5
Muon ID L | 2.1 2

First 7+ PID 0 0.97 i
Second 7+ PID 0 1.3 59
Misidentified Leptons 4.8 55 2.3
Control Mode 5.0 5.0 5.0
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