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is possible from semileptor
D form factor or

12.2.4 |V,
The direct determination of
lattice QCD calculat

Ves

ions of the semileptonic

. D or leptoni

theQ decay cor

decays, the average of Belle [41], CLEO-c [42]|, BABAR [43], and BESWI [44,45]

(5.51 +0.16) x 1073 [24]. For decays to 7 leptons, the average of CL 12,4
Belle [41], and BESIII [44] gives B(DT — 71 v) (5.5240.24)x 1072 | rom

determinations of |V.¢| can be obtained using the PDG values 1u1' the masfand
the masses of the leptons, and fp. (249.9 £ 0.5) MeV [14 he average of th
gives 0.992 + 0.012, where the error is dominated l)\ the experiment

\1]1]|< )uH /)<< 01
SO Q021 RCT BERLEA )
recent ] l \Ill 26, 49| measurements of D — K/{v decays, one obtains . 0.
the dominant uncertainty is from the theoretical calculation of the form fact

determimggions from leptonic and semileptonic decays, we find

! = 0.987

+0.011.
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PRD 89, 051104

Events / 4 MeV?%/¢?

D*=> u*vd
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Number of Events
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BESII

PRL 127, 171801

x10°

80 = B :.9..: ¢ Data

o ~ . : DS+ 9 't+v1_ —— Best fit

— > 3 __ : i ¢ Non-D; background(BG)
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E PR LRV AR IR, BESII

BTV cacs) | Ff p I A FINEHBESIHISLRMBLERES

II|IIII|IIII|IIII|IIII|IIII T IIIIIIII|IIII|IIII|IIII|IIII|IIII
SMfit PDG2022 0.97320+0.00011 . NAL/MIL 5323?72724(5)32 222 ig gn 4 .°
PDG  PDG2022, D—Klv 0.939:+0.038 - RBC/UKQCD ; Ax1.3,4

’ . RBC/UKQCD PRD92,034517 254.0+2.0+4.0 o
CLEO PRD79,052002, Ds%ﬁcevv 0.981+0.043+0.021 =E- ETM PRD91.054507 247.2+4.7 -on
CLEO  PRDS0,112004, D, -,y 1:0010.052+0.020 - FNALMILC PRD90,074509 249.0+0.3""" .
CLEO  PRD79,052001, D.—z,,v 1.080:0.068:0.016 - FNAL/MILC PRDS5,114506 260.1:10.8 —.—
BaBar PRD82,001103,D -7, v 0.949:0.035:0.055 - HPQCD  PRD82,114504 248.0+2.5 .
Belle  JHEP1309,139,D't, v 1.017+0.019+0.028 - CLEO PRD79,052002 t,,,v 252.8+11.2¢5.5 —u—
BESIII  PRD94,072004, D] —»uv,t v 0.93620.063+0.025 —-_— CLEO PRD80,112004 1, v 258.0+13.345.2 ——m—
CLEO PRD79,052001, D} v 1.000+0.040:+0.016 - CLEO PRD79,052001 t,,v 278.3+17.6+4.4 —n
BaBar PRD82,091103, D —uv 1.032+0.033+0.029 - BaBar 5322125%11 : gg, Tew,uV  244.6£9.1414,2 ——m=—
. I 2+4.8+7.4 -
Belle  JHEP1309,139, D —uv 0.969+0.026+0.019 - Belle 199 Teyy v eV 262,28
. ,072004, v, —
BESII PRL122,121801, D >ev 0.917+0.004+0.021  —u— gfggl ::233; 352g31 ﬁz T ;g;-gﬂg-gig-g—' T
BESINI  PRLT22,121801, Dgﬁﬂev 1:031:0.012:0.080 - BaBar PRD82:091 103, v 265.9+8.4+7.7 —
BESIIl PRL122,011804. D 0.967+0.004+0.007 u Belle 39,1V =5 -
BESIL 071802, D_—pv 0.985:0.01410°0 - PRL122,071802, uv 252.9+3.7+3.6
Slil PRD104,052009, D v 0.973+0.012+0.015 BESIII PRD104,052009, j1v 249.8:3.0:3.9  -m
BESIII  PRD104,052009, D>t v 0.972+0.023+0.016 - BESIII PRD104,052009, < v 249.7+6.0+4.2  =m=
BESIII  PRD104,032001, D*—>r v 0.980+0.023+0.019 - BESIII PRD104,032001, 7,,v 051.645.044.9  =m=
: 0.978+0.009+0.012 PRL127,171801, 7., 251.1+2.4+3.0
) B B el | | | | I 11 | I I |

250
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é'ﬁmvcd(_g) Ifﬂfp(s) HIitt A {EE

HBESIHIEEMELERES

BESII

SMfit PDG2022 0.22636+0.00048 . FNAL/MILC PRD98,074512 212.7+0.6 |
PDG  PDG2022, D"y 0.2330:0.0029:0.0133  ——m— ETM PRD91,054507 207.4+3.8 ——
CLEO PRD78,052003,D'>lv  0.218+0.009:0003 - 2.5%  pLEO PRD78,052003, [1v+tv 206.8:8.7+2.
{BESIl PRD89,051104, D' 5pv  0.2150+0.0055+0.0020 === BEsn PRD89,051104,uv  203.845.2+1 .89
\ \
/ — -1
CBEsn Expected (20fb™"), D*—uv 0.2150+0.0021+0.0017 o <ﬂ Expected (20fb™), uv  203.8+2.0+1.5  =0=
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O DN FHIRTFHEE
o Voyl: 2.8% — 1%k
o ZTEHfp:2.8% - 1%IKF
o BTFEEMKRIE B(DT - ttv)/B(DY = putvy):
24% — 9%7KF
O DS N FHIRTFHEE
o [Vl: 1.1% — 0.8%7K
o RTEH . 1.1% - 0.8%7KF
o BFZEMRE B(DS - ttv)/B(DS - utvy):
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MRER BESTI

DKXD:¥#E D.D? 5 DT D~ ¥ #E
EEEX / Ui
O 5BelleID)FLHCOSLIEFELL, BESIIEIEHFABIRAK, K
AGREZFMA
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SHANER (BE&Z3R) BESII

O Improved measurement of the branching fraction of
D; - M+VH (PRD 108, 112001, Tengjiao Wang, 7.33 tb!)

O Updated measurement of the branching fraction of DS —
Tty viatt > mtv, (PRD 108, 092014 (2023), Chen Xia , 7.33 fb')
O Measurement of the branching fraction of D — t¥v, via
T" = p*v, v, (JHEP09(2023)124 by Liangchen Liu, 7.33 fb™')

O First Experimental Study of the Purely Leptonic
Decay Dit — etv, (PRL 131, 141802 (2023), by Zhenwu Ge)

—— Total fit HPQCD 274 £6 HH

B
T

Events / (0.05 GeV%/¢?)
N
T I T T

lllllllllllllllllllllllllllllllllll

0.4 0 50 100 150 200 250 300 350
£, (MeV)
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| | | | | | | |

CKll\/IFitter | P'J‘EP2022(2022)083C01 0.97349;0.00016 |
HFLAV21 PRD107(2023)052008 0.9701+0.0081
CLEO PRD79(2009)052002, t.v 0.981+0.044+0.021  +=—
CLEO PRD80(2009)112004, T v 1.001+0.052+0.019  +=
CLEO PRD79(2009)052001, t,v 1.079+0.068+0.016 ——i
BaBar PRD82(2010)091103, <,V 0.953+0.033+0.047  HeH
Belle JHEP09(2013)139, 7, .V 1.017+0.019+0.028 bt
BESIII 6.32 fb! PRD104(2021)052009, t.v 0.972+0.023+0.016 5]
BESIII 6.32 fb! PRD104(2021)032001, 7.v 0.980+0.023+0.019 e
BESIII 6.32 fb! PRL127(2021)171801, t.v 0.978+0.009+0.012 =
BESIII 7.33 fb! PRD108(2023)092014, t,v 0.993+0.015+0.013 1ol
BESIII 7.33 fb! JHEP09(2023)124, 7,v 0.987+0.016+0.014 ™
CLEO PRD79(2009)052001, v 1.000+0.040+0.016  +=
BaBar PRD82(2010)091103, pv 1.032+0.033+0.029 et
Belle JHEP09(2013)139, v 0.969+0.026+0.019 [
BESIII 0.482 fb! PRD94(2016)072004, v 0.95610.069+0.020 et
BESIII 3.19 fb! PRL122(2019)071802, v 0.985+0.014+0.014 =
BESIII 632 fb! PRD104(2021)052009, v 0.973+0.012+0.015 ™
BESIII 7.33 fb'! PRD108(2023)112001, pv 0.968+0.010+0.009 -
BESIII Combined tv 0.9831+0.0068+0.0080
BESIII Combined T + UV 0.9774+0.0056+0.0072 +

: I ; . I n ;

AN
N1 L.

A\ precisi

BESII

on: 0.9%
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O Search for the leptonic decays D** —» e*v, and
D*t - u+ve (Spokesperson stage, by Hui Li)

O Improved measurement of branching fraction of
Dt - ,Ll+VH (CWR stage, by Tengjiao Wang, 8 fb'!)

O Search for the leptonic decay D™ — etv, (CWR stage,
by Nan Zhang, 8 fb!)

O Branching Fraction of the B(D* — 71v,) decay via

Tt > 1 +17T (complete memo review, 8 fb1)
O Search for D** - ye*v, with Deep Learning
(memo, by Yangu Li)

O Study of DS+ -7 +Vr (stimultaneous fit, preparing memo, by
Jiahui Qiao0)

19
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OD >ty : SR T v - ntv, I E

AR

TiE. BB T DS 5518 ?z):T:ﬂiE FEARRFKECF

yO £ (Ying-Chao Xu)
O Search for D™ — yu*v, (YanguLi)

O

O Search for D& — e*v, (Nan Zhang)

Search for D — ye*v, #1 D} — yu+vu (Panting Ge)
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S BESII

O HEHMECKMERETTV | F1 Vs ARRNTREEH fo,,
ERWRERE, FHRIMIERCHE.
O RBIKFEBESIILL, FIAHEAF ESARMIEBESR T
EHER, REMTRENTHARRTHBERNE.
O DS - uvy D -ty MIERBETM. DY - eTv,,
D* - u*v, D* - vty ETF8 ol HERIFF]
O D" - yl™y, EERFTERRBERARNHA L. BIFHR DS -

yl+Vl o

0 SEREEFESMIMG D - Iy, .
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BESIIIE R B

BESII

BESIII

BESIII

Belle

Belle I1

Luminosity
B(D* - utvy)
fp+(MeV)
| Vcd |

B(D* - 1)

B(D*>1tvr)
B(D* —)/1+ Vy)

2.9 fb ' at3.773 GeV

5.1 %stat. 1. 6(%)syst. [4]
2.6%5121.0.9%5y51 [4]

2-6%stat. 1 -0%:yst.[4]
20%stat, 13%syst. [5 ]
20%stat. 13%syst. [5 ]

20 fb ' at 3.773 GeV

1.9%45¢1.3%5ys.

1.0%41a1 0.8 %05yt

1 .0%stat.0-8%:yst.
8%0stat. 5 Y0syst.
8%0stat. 5 Y0syst.

1ab ' at T(nS)

50 ab ' at Y(nS)
3 -0%stat.1 L 8%syst.[54]

Luminosity
B(D5 — uvy)
Jp:(MeV)
[Vesl
Ipr/fp+
B(D! - 1tv;)

fp:(MeV)
IVCS|

&T
D MeV)
VAT

B(Ds =" vr)
BDF —u*v)

3.21b ' at4.178 GeV

2.8%q101 2.7 %4y, [6]
1.5%g1a1,1.6 %4y [6]
1.5%tar,1.6%4y5[6]
3.0%g1a1,1.5%y51.[6]

2.2%qta1.2.6%,

syst.

1.1%stat. 1.5%,

syst.

l-l%stat.l-S%T

syst.

0.9%q1a1,1.0%]

syst.

0.9%stat. 1.0%,

syst.

3.6%¢at.3.0%

syst.

6fb ' at4.178 GeV

2.1% 5.2.2 Yoyt
140%6 5 12 %6
10% 15012 %555
1.4%tar 1.4%qys.
1.6%q1a1,2.4 %yt
0.9% a1, 1.4%5y5.
0.9%gtar,1.4% gyt

0-6%stat.0-9%syst.

0. 6%stat.0-9%syst.
2 6%stat.2' 8(%’SySt-

1ab ' at Y(nS)

5-3%stat.3'8%syst~

3-7%stat.5 -4%syst‘

1 ~6%stat.2'0%SySt~

6~4%stat.5'2%syst‘

50 ab ' at Y(nS)
O-S%Stat. 1 'S%Syst-

0-6%stat.2-7%syst.

0'?’(%)stat. 1 'O%SySt-

0.9% stat.3 '2%SySt.
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