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s Introduction

Semileptonic B decays occur via tree-

level processes mediated by the 07 . -
. . -8 ! Am & A ¢ B
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s Introduction

]
Charged Higgs T
Standard model W boson has equal
couplings to the three lepton generations H Vs
* Ratios of semileptonic branching fractions can probe b >
possible new physics in tree-level processes d <
 Long-standing “anomaly” in Lepton Flavour
Universality (LFU) related to 3" generation leptons:
Leptoquark
g~ 04 ' " 7 68% CL tontours = A
A A 68% CL tont :
m - Moriond 2024 -
035 - i ] Test LFU in ratio of b —c/v decays to 3™
- Bellen 1 generation 1 relative to light e and p
B Belle® N
03 (N s Rix) = BB = Xrvm)
C LHCb® LHC& B(B — X/(v)
0.25 =
: A — 1 « Inparticular, can study the ratio of
02 Frriay sv e Rl 8 TR 7 exclusive branching fractions, e.qg:
“F R(D) = 0.298 i(;.ol(;): R(D*(‘));Qb-287 =6-01’2°IZLI .
B R(D*) =0.254 +0.005 g(zg);ss% ] B (B e D*
A B R R AT S - TV)
0.2 0.3 0.4 0.5 R(D") .

R(D) 4 B (B — D*{lvy)




- Outline

e BABAR exclusive B — D/v form factors

* LFU in R(D*) and R(X)

- See also parallel session talks by
M. Rotondo (LHCDb)
&

M. Mantovano (Belle II)

R. Aaij et al. (LHCb Collaboration) %
Phys. Rev. Lett. 131, 111802 (2023).

arXiv:2305.01463v2 (13 May 2024); %
R. Aaij et al. (LHCb Collaboration)
Phys. Rev. D 108, 012018 (2023).

D
arXiv:2401.02840 (submitted to PRD)

Phys. Rev. Lett. 132, 211804 -D
(March 23, 2024) o7
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Exclusive semileptonic decays:

* Amplitude for B — D/v depends on vector and scalar
form factors f, and f,

(D|ey,b|B)v ((PB +Pp)u — (pz +q§D) -qqﬂ) fot(qz)(

* In massless lepton limit, differential decay B
rate depends only on vector form factor: 49 =Pp-Pbp
is the 4-momentum

of the recoiling /v system

2 2.2
dI _ G| Ve " nEw k3| £+ (¢%)|? sin? 6,
dg?d cos by 3273 m?% +m% — ¢
w =
k :mD*/wz—l ZmBmD
Ay characterizing the boost

2 _ 2 : — of the D meson
g(w) - (1 + 'r)2 f+ (w) with 7 mD/mB in the B meson rest frame




" BABAR experiment

CUSB (https://inspirehep.net/experiments/1109659)

25
Asymmetric B Factory experiment atthe . | |
. g 20
SLAC National Accelerator Laboratory N
g 15} } '::
* BABAR collected data from1999 until 2008: % | ;! .
G + II ¥ :
« 426 fb" Y'(4S) “on peak” (~470 x 10° BB pairs) ¥ A p o N ....,.,..,_.:.m---»a _____ -:
B ) , . Y(1S)  Y(2S) Y(3S) T rEs) |
° 53fb non_resonant Oﬁ peak 044 046 10.00 10.02 1034 1037 10.54 10.58 1062
Mass (GeVic')
« Smaller samples at the Y(2S) and Y(3S) energies
EM Calorimeter
o . Solenoid e 6580 Csl(TI) crystals
Optimized for tracking and B 15T -

vertex reconstruction, K -

I e o ey DIRC (PID)
partlc.:Ie identification, precision 144 quartz bars
calorimetry, and n ID 11000 PMTs

* Clean environment with large
solid-angle detector coverage
and good missing energy

Drift Chamber
40 layers

reconstruction
Silicon Vertex Tracker
* Inclusive trigger (Ntracks>3) as (9 GeV) 5 layers, double sided strips
well as dedicated low-multiplicity
triggers Instrumented Flux Return
iron / RPCs (muon / neutral hadrons)




% B D l arXiv:2311.15071
[] > V Submitted to PRD

New BABAR B — DIlv measurement follows - et x .
methodology of an earlier paperon B — D'lv Signal B{ f S s
J. P. Lees et al. (BABAR Collaboration), Phys. Rev. Lett. 123, 091801 (2019), arXiv:1903.10002 [hep-eX]. /;)0 Db 7[0

/ b
 Utilize full BABAR Y(4S) data set: 426 fb et e
~471 million BB events
n » —
« Exclusively reconstruct the accompanying D
“tag” B meson in Y'(4S) event in one of it} DY, D, \ Tag B
many hadronic decay modes O RATG 9
Tag B AE = E:a.g —/5/2, K f( 0\ v .
reconstruction e 15 > S
variables: Mmges = \/5/4 - |ptag|

o o . Reconstruct signal B — Dl/v in
Remaining detector activity defines the e and p modes with:

signal B candidate:

D' s Kn
» Identified lepton is combined with a D’ — K xtd’ i.e. 10 signal
reconstructed D meson D' S Kx o modes in total
o FEora variable sums energies of anything not D" Knrrx'
used for either signal or tag B reconstruction Dt S Krtr 1




Missing energy 4-vector computed

1500~ -
from overall event kinematics: i ——Data ]
i Signal i
Pv = Pmiss = Pete— — Ptag — PD — P¢ > L D* feed-down -
= 1000 =
U—E** T | i I Other bkgd |
— ~miss Pmiss 5 - 1
Computed in M § i i
B rest frame m 500 >es |
Background differs in each signal mode, and i i
varies with g° and cos#; of signal lepton - . | | 1 95
0 1 1 1 1 | 1 1 | 1 1 1 1 1 1 1 1 1
: . -0.2 -01 0 0.1 0.2 0.3
Signal and background parameters determined U (GeV)
from fits in g* and cos#; bins to simulation:
-+ .« Truesim. | | - Bkgd.sim. w o 0. 1 | <pata
’ " Full fit o Full fit .ﬁ“}‘_ 1 2008 - D'e lﬁ Full fit -
g o IPGaussi | | TPGauss1 4 Y 3 D'—>Kry . Signal
* .. TP Gauss 3 e TP Gauss 2 ‘, g; : (C;l’ 150 - % ...... Bkgd. ]
i ‘. TPGauss4 | ¥ Y Banl ]
T . w2100 Pt ,
3 * R [ i 1 ]
* 11 § " 50} ST Y
PR RN 5 s : ¥ )
',_.A,am-e—s’?‘f”. St \.‘.‘,.W."Z'r(f?:ﬂmﬁmo.m&.o.{ m;-qﬁ-ﬁ?*‘lr iotnin L] mmfl b D i e ]
02 -01 0 01 02 03 02 -01 0 01 02 03 02 -01 0 01 02 03
U (GeV) U (GeV) U (GeV)

Candidate selection

T T I T T T T | T T T T

* Retain events in region |U] < 50 MeV




" Signal yields &

L.
—

Signal events identified using unbinned “local” fits to data to determine signal
event weights

J
2 S — P N
- fit 50 “nearest” events in phase space to 9ij = Z [ - with n—22.
obtain a signal quality factor k=1 /‘k ®; =g, cost;
Q; = Si(U;) 7y is the range of g> and cos0;
e

Si(Us) + Bi(Us) ¢~ D  decay mode mode Ngig Npked

K nt 0 539 63

« total yields are obtained by summing the e~ DY K 7txa0 1 {813 196

event weights K ata—xt 92 550 &2

_ K nmnt 3 721 41

_|_
V=> Qi © D7 gertata® 4 204 120
0 K nt 5 433 64
N — +.0

- fit configurations are varied to consider po D Komrm 6 798 221

systematics K nte—nt 7 608 84

_ _ - pt K ntn™ 8 665 55
Approximately 5500 signal events p K-ntatn® 9 233 134
are retained for amplitude analysis Tot4l 5563 )1061
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)" Local fit results

P2=1GeVZ ¢2=3GeV? ¢2=5GeV® 2=7GeV? ¢2=9 GeV?
300f —j800f  § ] " l1sof T T J1oof Ty

200t 1 200t 100!

Events/10-MeV

100t {100 501
- L . 0 0 S 0 _.n
02 0 02 -02 0 02 -02 0 02 -02 0

U (GeV)
large background at high q2
and cos0; from D* feed-down

(1-0; ) event weights
cosf =-08  cosf =-0.4 cosh=0 . 80806=04 005\8‘0'8

Q; event weights

|
> 100 ¢ | 30 ! S
: 200 | 200 {100
& 20 -
I | 100¢ | 100! ‘e | 50t
= 1
§ 0 |¢h1 ;'m
@ ; : 0

0~ Qeeentes Qe
02 -02 0 02 -02 0 02 -02 0 02 -02 0 02

U (GeV)

lepton helicity distribution
follows a sin?0; distribution
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)" Form factor results

BGL parametrization: BGL N = 2 value
[Vep| x 10°  41.09 £1.16
 Expansion variable:  z(w) = (Vw +1-v2)/(Vw + 1+ v?2) alt x10  0.126 40.001
alt  —0.096 % 0.003
fi(z) = > akz", i€ {+,0}  du freeparameters alt 0.352 4 0.053
P%(Z) i\ 2 Pi(z) Blaschke factors fo -
N=12,3 ®,(z) non-perturbative functions a}c 0.059 +0.003
ay’ 0.155 £ 0.049
300~ ! 4 250" ié ] External inputs:
e ENN: :
(}8 2505 %ﬁ 200; iiqa ++%D $ i B Ltotal () = — 21In L(Z) | pasar + X (f)|Belle
b 200 mé + = L # i %
% 150; H *iigq; $+ 7 150;‘ $+$ % 7 + x*(®)|lrNaL/MILC
*GE; B 1 100 g s R R. Glattauer et al. (Belle Collaboration),
7 100 + Data (bkgd. subtracted) %D 3o, f : + Data (bkgd. subtracted) +g : Phys. Rev. D 93, 032006 (2016), arXiv:1510.03657 [hep-ex].
50_# BGL-weighted sim. ﬁ%ﬂgﬁ _ %0 ;%g ~4— BGL-weighted sim. 2? %h/;s.B Rev. Stgazl', %F3N4é<|5gvy2|_o%5%?!1?%@33%2’07237 [hep-lat].
ot \ ) ; i \ . ; ; ; L ] g T S B S B .
0 2 (5GeV2) 10 -1 -0.5 co(s) 8 0.5 1
CLN form based on HQET and takes into CLN value
. . . 3
account QCD dispersion relations [Ves| x 10°  40.90 +1.14
G(1)  1.056 & 0.008
* Only two parameters, normalization and slope: 0% 1.155 + 0.023

G(w) = G(1)(1 - 8ppz(w) + (51p — 10)2(w)? — (25207, — 84)z(w)?)
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" Form factor results

: : - L
Fits with different background configurations . mRf 5D P
obtain consistent parameters NN 7

s "'  fB—D 7

* No significant difference between BGL with N=2 or S f mm f+B_,Ds // E

N=3; no improvement in fit from including cubic terms: e T . .
§ 0.9:
1.2F ] 0.8}
140 - 07}
- . 0
s 1 ]
Q - i
S B . 1.2 T
e 09— .
S - ]
0.8 c
- 1 S
0.7 = 8
- | L ! 1 ! | ; g
(@]
0 5 10 =
g2 (GeV?)

Fairly good consistency seen between B — D form e R
factor measurements and B, — D, heavy-HISQ lattice 1 e 14

calculations by HPQCD collaboration pro 101, 074513 (2020) 11 (@) = 32 (4 e ) = (= ()

- Expected if SU(3) is respected fola) =7 (Qf:: hew) = T “”’))
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LFU in R(D™)

B(B — D*Tv;)

RID") =5 (B — D*lwy)
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=‘s Complementary approaches

B Factories: LHCDb:

* Full reconstruction of both signal and e Large cross section

accompanying B mesons (low efficiency)
* Exploit vertexing for B, D and t

* Missing energy from event kinematics reconstruction

« 7 and neutrals reconstruction * Reliance on all-charged modes and p-ID

« Straightforward normalization and * Normalization of signal modes relative to
cancellation of systematics; high efficiency similar decay processes

for both e and p

» K
P Normalizati 5 \
C i}
‘ ormalization £ i Do b
| = _g Do N
- —_
Sighal o /my_ T
Backgrounds ' o0 B
| [ w - si nal
v
> / T
et ~ e
M. >(Y(s)e
miss S—/
- '
A tag -
) tag 7T
\\) n at

Ihy b
{
7 & C. Bozzi

Very different experimental challenges and systematics

15



‘= R(D) and R(D*) from LHCDb %

—_ ¥ = . . g 8000 L I LHCIb ]
B—Dtv, with leptonic tau decays: ., g T
T UV, = wom [
D(*) — DO, D*+’ D*O g 2000; E E
where D*" — D’z and D’ — K'r T VM L E
10000 LHCb ]
— Data (3 fb) R(D *) — 0.281 :t 0.018 :t 0.024 = 21" igngh ) ‘:I;otalﬁw )
M B->D'ov = o B:D:DT;(V)?) 1 BzD:;)f(/B()
=eoe . | R(D%)=0.441£0.060 £ 0.066 | 5w S By
M B>D "y g ] Comb. D~
cOmbOf misID R. Aaij et al. (LHCb Collaboration) ER
— Phys. Rev. Lett. 131, 111802 (2023). N
B 20" e OAnti—D;’ BI;)I% output o
=107 ¢2€[9.35, 12.6] GeV? Fx10° g°€[9.35, 12. et - . .
e gEp IR PR @ me) B%— D "y, with hadronic tau decays:
~ 20F 20
O I ] — —
S 10 2 w0l o' rn (7’)v, D —rD(—K'r)
S 0;x103 ¢°€[9.35, 12.6] GeV?/c* L;Ifaa ?; 0 ;:;103 £e[9.35,126] GeV/c* LHCH,  ®*  measured relative to B0_> D*-7l'+7l'_7l'+
13§ | 5 3t o D
5 R(D*)=0.260 = 0.015(stat)
0= 5 00 1000 2000
I e + 0.016(syst) £ 0.012(ext)
i arXiv:2305.01463v2 (13 May 2024) and k
* See para”el session talk by R. Aaij et al. (LHCb Collaboration)
M. Rotondo (Tuesday afternoon) Phys. Rev. D 108, 012018 (2023).  external BFs
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l*.

R(D) and R(D¥)

e

hadronic
tau
decays

R(D*)

0.35

03

0.25

0.2

p I - " 7 68% CLtontours -
—- Moriond 2024 -
— LHCb Ny =
- Bellell N -
L Belle’ ( . g R A
= \Y N 7 _ ' -
po ® . b . \ g
| \LHCb b N | LHCb*
— 4 HFLAV SM Prediction R(D)=0.342 +0.026,,, —
B R(D) =0.298 = 0.004 R(D*) =0.287 +0.012,,, -
- R(D*) =0.254 =0.005 P =2-0-39 -
n | | | P(x?) = 35% _

02 03 04 05

R(D)

e

leptonic
tau
decays
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arXiv:2401.02840 D
H ¥ B e I I e I I R(D *) (Submitted to PRD)
o E 189 fb" Bollo T

Exclusively reconstruct the hadronically-decaying tag
B using “Full Event Interpretation” (FEI) method

See parallel session talk
by M. Mantovano

*  Similar methodology to previous BABAR and Belle (Tuesday afternoon)

publications Phys.Rev.Lett. 109,101802 (2012).
Phys.Rev.D 88, 072012 (2013).
Phys.Rev.Lett.118,211801 (2017).

Phys.Rev.D 97, 012004 (2018). Tagged

(Full Event Interpretation)

D* signal modes:

D* — D’z and D'z’
D*0 5 DO Signal

Vv Leptonic T decay

- WV Three
b neutrinos
" 6 in final

state

 Identify electron or muon from
T— ev, T— uvw

« Require that there are no additional
charged tracks or n° candidates left over

» Residual calorimeter energy Egc1. and
M miss = (Pete- - P8 -pp* -p1)° used to
extract signal

Primary experimental challenge is to understand the significant
(and poorly known) backgrounds from B — D™y

18



[]
|| arXiv:2401.02840 D
H % B I I I I R(D *) (Submitted to PRD)
IL = e e 189 fb! Belle IT
Signal extracted using 2d binned likelihood 15 < Mpiss < 6.0 (GeV/c*)*
fit to Excr. and M o _B(Bo D) mp FETC T e
R(D*) = - [ ) Ldt=189.31b — _
B (B — D*{) 20 |- } B D**i(t)v ¢
@ B [ Hadronic B ]
B 15f B Fake D"’ ]
2 [7] Other BG ]
k) — + 0.041 +0.035 3 Vit uncertainty
R(D*) =0.2627 yaq(stat) ” o035 (Syst) S 1o ‘ F ¥ .
5
100 |- 'Beﬂ; Ii Pralir;wir;ary . D;m. - N 0
' JLdt=18931" EED*Tv ‘ JETT g
80 |- p*—=D'x’ B D*iv _ 2F .
" I ' =3;;”va 1 & Ot T ..
‘§ 60; -Fach(.) - B_>D*Tv :ié:ui‘il..‘iiA‘l Lo J;..LA‘I..J..A:E‘
3 [ [77] Other BG ] enhanced 0 02 04 06 08 1 12 14 16 18 2
3 i Fit uncertainty |
3wl y Ecc, [GeV]
20 f
! First R(D*) experimental result
4 from Belle I
§ 0 é' . . - .. . - . ’g . . .
] . E « Consistent with SM and previous
2 - % L experimental results, but still fairly
M= [(GeV/c?¥] large statistical uncertainties

19



R(D) and R(D¥)

0'4 1 | 1 I 1 | ] | 1 1 1 1
g ) : ! 68% CL tontours -
a) i
m = Moriond 2024 -
0.35 — LHCb® -
B llell i
= Belld® S, =
03 o ( =
\—\ _
189 fb™" L \ LHCH® iy N , )
0.25 = \\ /D; - LHCb
0.2  4HFLAV SM Prediction R(D)=0342 £0.026,,,
B R(D) =0.298 = 0.004 R(D*)=0.287 0012,
- R(D*) =0.254 =0.005 P =2-0-39
B 1 I [ 1 [ 1 I 1 [ [ [ I [ PI(X ) l= 35?0 L 1
02 03 04 05




Phys Rev. Lett D>
- Inclusive R(X) " [0

Belle IT

Alternatively, inclusive B — Xtv rate can B(B — XTv,)
be compared with inclusive B — Xiv &) = BB S X0

« Additional experimental challenge due to
unspecified hadronic X system

“Tag B” reconstruction using FEI
method

» Search for the signal B decay in
the remainder of the event

« Signal electron or muon from
T—evw, T— uvw

priav(e) > 0.3/0.5 GeV, Primary experimental challenge is modelling
Priab(u) > 0.4/0.7 GeV and characterizing backgrounds, arising from:
* Remaining reconstructed particles * B— X/ (I=e,p)decays
in the event comprise the hadronic _
system “X” « generic BB events with mis-reconstruction

* “continuum” qq events

21



Phys Rev. Lett D>
- Inclusive R(X) % (M2

Belle II

Data-driven X/ modelling using My distribution in p®;> 1.4 GeV
sideband region

Belle II Preliminary Jea=10n-  olgnal determined from 2D
YA P distribution of p®; vs M’ miss
N { 3 xev

8j =  Total of 34 bins in ( p°/, M miss ) plane

6r 1/ « Four fit components in each of e, u
i \ modes:

- signal B—»Xrtv

2, [GeV?
miss [G eV ]
N
] T
g g
/;'E;’-t:; g
& )
::;ﬁt';»;;é"f'
/

5F \ \ - B—XI/v background
| : 300, - other BB background
ip @Oﬂ Cr—_—> - continuum background
ol « Systematics dominated by data-driven
e R correct_ions to background and signal
pE [GeV] modelling

22



. Phys. Rev. Lett. D
. Inclusive R(X) it B2

Results consistent with SM expectation, and previous measurements
(from LEP):

Belle II Preliminary /[:dtz 189fb~! Belle II Preliminary _/[, dt=189fb~!
o M2, €(1,2.3]| M2, €(2.3,4]| M2, €4,6] | HE X[z—puwly

O Xuv
.

2
L M2 <1 g M2 e(1,23]| M2, €(23,4]| M2 €46 | HE Xr—ewly L My <1

EE Xev

N
o
T

‘o [ u: Background
6 I 4: Continuum
20k MC tot. unc.

0 b ¢ Data
4+ J 4 - Mr%ﬁsse(6’8] Mr?]iss>8
. ¢

[ e: Background

N
o
T

I c: Continuum
MC tot. unc.
¢ Data

M3 € (6.8 M2 >8
o2 | i

=
(o]
T

=
(9]
T

=
N
T

=
N
!
*

oo

Residuals 103 events per bin
H 0]
{ ]
L]
»
5
N
£
i3
J N
o EN e
o
i
%
o
» ({ ]
L E
»
8
)

g 4_ E
%égggg,,-,;;,;,m::::u:::::.:.-.-.-.-'mu-,mm ..... éggjaass;mff-'-'f-ff-'ff‘fff-'-'moc:om ~~~~~
= e33R 5" o bkt Badn 2 v kR
. B(B - Xrv,) R(X,,.) = 0.232 £ 0.020 (stat) = 0.037 (syst)
(X) = B(B — X/lv) R(X;,,) = 0.222 £ 0.027 (stat) £ 0.050 (syst)
 Systematics dominated Combined:

measurement, even with _ L N
this “small” data set R(X) =0.228 = 0.016(stat) £ 0.036 (syst)

SM expectation: 0.223+0.006
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Prospects and conclusion

 BABAR data remains an interesting and important
resource for precision studies of B semileptonic decays

« Recent Belle Il LFU analyses in B — D®*)tv and inclusive

B — Xtv demonstrate sensitivity with only a fraction of
integrated luminosity

BABAR DETECTOR FORTHE PEP-Il B FACTORY

* High degree of complementarity
between LHCb and B factory
R(D™)) studies

 EXxcellent prospects for
resolution of LFU anomaly

24



Extra Material
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¥

Belle Il is a B factory experiment at the
SuperKEKB e’e” asymmetric-energy collider

« Design instantaneous luminosity of 6 x 10°*°cms™
with record of 4.7 x 10* cm™s™ already achieved

e Target data sample of 50 ab™
~30x combined data set of previous experiments

- ~100 billion B mesons

KL and muon detector

Resistive Plate Counter (barrel outer layers)
Scintiltator + WLSF + MPFC
{end-caps , inner 2 barrel layers)

EM Calorimeter
Csl(T1), wavetorm sampling electronics

——
—
—
—

—

electrons ‘? Gev') — s Particle Identification

Time-of-Propagalion counter (barrel)
Prox. focusing Aerogel RICH (forward)

Vertex Detector
2 layers Si Pixels (DEPFET) + 3
4 layers Si double sided strip DSSD I8

—

positrons (4 GeV)

Central Drift Chamber

Smaller celi size, long lever arm

=  The Belle Il Experiment

Detector optimized for tracking and B
vertex reconstruction, K - &t particle
identification, and precision calorimetry

Physics data taking began in 2019

 Present data set approaching
previous generation of B factory

experiments (Belle & BABAR)
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arXiv:2401.02840
H ¥ B I I I I R D % (Submitted to PRD) L il A
—~ O e e 189 fb-!

Candidates

Pull

D

Belle IT

Very detailed data-driven validation of background and signal
modelling based on studies of sideband regions

« Sideband regions enhanced in specific backgrounds:

1.0 < M3 < 5.0 (GeV/c?)?

L Belle IPreliminary e Data ] 30 [ Belle If Preliminary —ra 4 200 |- Belle ll Preliminary T E
250 - [ gt=189.3 1" [ ] E [ Ldt=1893 1" B Dy 1 180 | | Ldt=189.3 " B Dy 1
H B v ] 25 - [ p*iv 7 160 B p*iv B
200 B D**i(t)v 7 F B D**li(t)v ] 140 | B D**i(r)v 4
[ Hadronic B 3 20 - [ Hadronic B 38 120 E [ Hadronic B ]
150 [ Fake D 4 3 . [ Fake D ] § g [ Fake D ]
; [] Other BG g 5F [] Other BG 1 E"™F [] Other BG E
100 F MC stat. error | © r MC stat. error ] O 80p MC stat. error
: 4 b 60 | 1
50 f . sf 40 D** - D J
0 —— 0 0 ]
4F ! E 4 F 4 ]
2F d = 2F = 2F . 3
0 41 & 0p & O0fF et ew ettt ety .
-2 F 3 2F 2 ; E
-4 | 1 1 1 1 1 1 x -4 £ I Il 1 1 1 1 w -4 | 1 1 1 =
0 02 04 06 08 1 12 14 16 18 2 0 02 04 06 08 1 12 14 16 18 2 -2 0 2 r 3 8 10
2
Egc [GeV] Eec, [GeV] M2, [(GeV/c?Y]
B— D*[ v sideband B— D**/v enhanced sideband D* mass sideband
q* <3.5 GeV (i.e. requiring an additional n°) (Amp+ = mp* - mp)
(below m,” threshold) unknown rate and can mimic signal constrain fake D* yields

« Excellent agreement between data and simulation after sideband-
based corrections applied
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arXiv:2401.02840 D
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HFLAV inputs

BaBar, had. tag
0.440 = 0.058 = 0.042

Belle?, had. tag
0.375 +0.064 = 0.026

Belle, sl. ta

0307 £0.037 £0.016
LHCb*

0.441 = 0.060 = 0.066

C

LHC

0.249 = 0.043 = 0.047
Average

0.342 +0.026

SM average

0.298 = 0.004

PRD 94 (2016) 094008
0.299 +0.003

PRD 95 (2017) 115008
0.299 = 0.003

JHEP 1712 (2017) 060
0.299 = 0.004

EPJC 80 (2020) 2, 74
0.297 +0.003

PRD 105 (2022) 034503
0.296 +0.008
FNAL/MILC (2015)

0 299 +0.011

/‘\'\ 5)
)

HFLAV

Moriond 2024

BaBar, had. t
0332+0024+ 018

Belle?, had. tag
0.293 £ 0.038 +0.015

Belle®, (hadronic tau)
0.270 £ 0.035 = 0.027

Belle sl.ta;
0283 = 001 +0.014

b 30018 = 0,024
b5, (o5

Belle 11, had..ta;

0.267 = 0.040 = 0.031

{T‘I’{Sbj 0.081 = 0.085

Average
0287 £0.012

SM avera(%e

PRD 95 (2017) 115008
0257 +0

JHEP 1712 (2017) 060
02570

PLB 795 (2019) 386
0254 £ 0.007

PRL 123 %2019) 9,091801

EPJC 80 (2020) 2,74
0.247 = 0

EPJC 82(2022) 12,1141

HFLA

4

Moriond 2024
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