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Physics of D) meson

vﬂﬂ W

Cabibbo-favored decay

* The lightest mesons containing a single charm quark
e Only decay through the weak interaction


https://en.wikipedia.org/wiki/Charm_quark

BESIII Data Taken near DDbPar Threshold
BEPCII| ete- collider

2.9 fb-1 dataset at P(3770)— DDbar resonance

Not even enough energy
for one additional pion

3.19 fb-1 dataset at Ecm 4.178GeV
e Ds are produced mostly via ete-—DsDs*

XYZ dataset at Ecm 4.19 - 4.23 GeV (about .8x of 4180 data)
Advantages:

Clean Tagging

Access to absolute branching fraction

Many systematic uncertainties cancel
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DTag Technique

e Two types of samples
e Single-tag (ST):

* reconstruct only one D meson
* Double-tag (DT):

e reconstruct both D mesons (fully reconstruct the event)

The tag S|de K*

aim to study

T \\[/‘ /
+ W—a . ¥  The signal side

Well known mode



Branching Fraction and Tagging

e Single tag (ST)

Ntag — QNDODO Btaggta,g
* Double tag (DT)
DT
Ntag,sig — 2ND0D0 Btangigstag,sig

T~

Etagsig ~ CEtagEsig (factorization)

where Npopo is the total number of produced DD pairs, Biag(sig) 15 the branching
fraction of the tag (signal) side, and the € are the corresponding efficiencies.

B Ntag,31g Etag NDOD_O , Biag are canceled.
sig — N - | Etag IS approximately o
tag tag,sig canceled due to factorization

This is the basic idea for branching fraction.
Equations used in analysis vary case by case.
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Introduction

D pure leptonic decay D ;) semi-leptonic decay
(+

W=
c ‘rv'(/’
Vi
- q
a

/

N R gross 57 e, . 7
EF(D(J;) - [Ty) /by, Veacs) :T(D(S) — Pt Vl) - f+(q2)‘ Vs

Decay constant f D form factor f +(q2): Calibrate Lattice QCD

CKM matrix element |Ved(s)|: Test the unitarity of CKM matrix
Lepton flavor universality test in charm sector



D%(+) samples at (3770)
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Pure leptonic D decay

N N G]sz%)(w;) 2 5 ( m12 \
F(D<s) . V) T g ‘Vdu‘ m; mpy | 1 = 3
. Py
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137127 signal events

First observation with a
significance of 5.10.

(ot —7r7vy)
(Dt —ptvy)

Rp =

l consistent
SM:
m2
mz(l o ]\/IQT )2
D+

2(1 _ _Ma )2
mu( Mf)+)

R, — (DY — 77v;) B
T/m T D(D+ — pty,)

+0.24 +£0.12) x 1072

Vea| = 0.237 + 0.0244¢ 0. -

- 0-0128yst. i O'OO]-CX—Syst

fp+ = 224.5 £ 22.84¢at. £ 11.35yst. £ 0.9ex-syst. MeV

Phys. Rev. Lett. 123, 211802 (2019)

3.21 = 0.77

= 2.7
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Comparison of | V.|

Input : f,, =212.3£0.6MeV LQCD average

JL LN BN BN R BL AN B BN B BN LA B
SM fit PDG18 0.22438+0.00044 .

PDG PDG18, D" Iy 0.214+0.003+0.009 —

CLEO PRD78,052003, D" —puv, t_v 0.218+0.009+0.003 —a—

BESIII PRL123, 211802, D* —1v 0.237+0.024+0.012 S S —
BESIII PRD89,051104, D* —pv 0.2210+0.0058+0.0047  weiie=

BESIII Expected (20fb™), D' —uv 0.2210+0.0021+0.0017 -

R R T N R L+ 0 [+ 1 | I T R S T R R |

0 0.05 0.1 0.15 0.2 0.25
V|
cd



Comparison of [,

Input : | V|
=0.22438+0.00044
PDG2018 from CKM unitarity

HPQCD RRD86, 054510 208.3:1.0:3.3 -
RBC/UKQCD JHEP12, 008 208.7:2.8:2.1 -
ETM (24141) PRD91, 054507 207.4:3.7:0.9 -
FMILC (2+4141) PRDY8, 7, 074512 212.1:0.3:0.5 .
Average (Theory) 211.7:0.3:0.4 n
| i " " " 1 " - " " l - - " i l
CLEO-c (u*v,) PRD78, 052003 205.8:8.512.5 —_——
BESIN (u*v,) PRD89, 051104 203.2:5.311.8 ——
BESIN (t*v.) PRL123, 211802 224.5:22.8111.3 _—
Average (u'v,) 203.9:4.511.5 -
l A A A A l ' A A A l A A A A l ' A A '
50 100 150 200 250

fo- (MeV)




Semi-leptonic D decay

Veq e”
Wl-« ‘
D —V < S~ q D - Pe*v(P =K, r,n")
f.(9%)
dI’ G 2 2 _ 0 1
— V. X=1forK-, n~, K,nV; X == for z’
i 2 f H(a”) ‘ cds) | f d 5 Jor ')
— Single pole form — Modified pole model
/+0) f:(0)
fila®) = fol@?) = *
+ 1 — 2/Mlgoe <1_qu ><1_0(qu2 >
— ISGW2 model — Series expansion model )
) -2 or ay(to)(1 + Zrk to)|z(t, 1) | )
f+(qz) = f+(q,3wx) <1 + %(‘Inzwx - q2)> ' P(t)(I)(t, ) k=1 [ ]
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Events/(0.25 MeV/c?) (x10%)

K 'nn®
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Events /(0.007 GeVZ/c%)
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! +
200
0 . Y . " s
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M2, (GeVZ/c? M2, (GeVZ/c?

BKGI: D) — z=Oz+g?
BKGII: D - K—z*, D' = z=Oz+
D) — g~ Ozt 70

BKGlII: other non-peaking backgrounds

RB(DV — Jz_,u+1/M) = (0.272 £ 0.008 £ 0.006) %

RBD* - n°u*v,) = (0350 £0.011 £ 0.010) %

Phys. Rev. Lett. 121, 171803 (2018) 15



DO s =0ty

SM expectation: 0.985+0.002 [Eur. Phys.J.C78,501(2018)]

F(DO — 7r_,u+vﬂ> F<D+ — JZ'O,M+VM>

R7 . = =0.922+0.030x0.022 R™ = =0.964+0.037x0.026
L ['(D° - z~ etv,) Ly ['(D+ - z0ety,)
1.70 consistent 0 .50 consistent
N 1, D'— TV Data LQCD D*—s 'y
o By AT/AG? (=) 4 ==
> 1 . AT/AQ? (=) —4—  HHH
(O] = Ry ru -+ —
.2 |
N 2 -
T
E .
<]
1.5 -
T R i
o f THT T “Q
0.5 ' ' |
0 1 2 0 1 2 3

qX(GeVZ/c?) q(GeVZc?) 16



Comparison of ff ~7(0)

Inputs from CKMFitter

| V.| = 0.22438 % 0.00044

HPQCD PRD84, 114505 0.666=0.02-0.021
ETM (2+41+1) PRD96, 054514 0.612=0.035
Average (Theory) 0.644=0.022
1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 l 1 1 1 1 I I
CLEO-c (ne'v,) PRDB80, 032005 0.666+0.019+0.005
BaBar (re'v,) PRD76, 052005 0.610+0.02+0.005 e —
Belle (pilv) PRL97, 061804 0.624+0.02+0.030 ——
BESIII (re'v,) PRD92, 072012 0.6372+0.0080+0.0044 e
BESII (1|:°e‘v.) PRD96, 012002 0.6216+0.0115+0.0035
Average 0.633+0.006
1 1 L 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1 1 I 1 1 L 1
0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7
Don
f£.7(0)
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Events / (3.5 MeV)

D' — K u"v,

B(D° - K~ putv,) = (3.413 + 0.0019 + 0.035)%
fK(0)|Ves| = (0.7133 £ 0.0038 =+ 0.0030)

fX(0) = (0.7327 £ 0.0039 + 0.0030)
|Ves| = (0.955 + 0.005 + 0.004 + 0.024)

B(DO—>K—;1,+1/ )
) = (0.974 £ 0.007 4 0.012) (0.975)

q? (GeV?/ch q? (GeV?/c!) q? (GeV¥/cY)

No significant evidence of LFU violation is found

Phys. Rev. Lett. 122, 011804 (2019) 18



Comparison of ff ()

Inputs from CKMFitter
| Ves | = 0.9735910.00010

—0.00011

HPQCD PRD82, 114506 0.747-0.011=0.015
ETM (2+141) PRD96, 054514 0.765=0.031
Average (Theory) 0.748=0.010
1 1 1 l 1 I 1 1 1 1 I 1 1 I 1 1 1 1 I l
CLEO-c (Ke'v,) PRD80, 032005 0.739+0.007+0.005
BaBar (K'e'v,) PRD76, 052005 0.727+0.007+0.009
Belle (Klv.) PRL97, 061804 0.695+0.007+0.022 — —
BESIII (K'e'v,) PRD92, 072012 0.7368+0.0026+0.0036
BESII (K‘L’e‘v.) PRD92, 112008 0.748+0.007+0.012
BESIII (K:e‘v o) PRD96, 012002 0.7246+0.0041+0.0115
BESII (K'u*v,) PRL122, 011804 0.7327+0.0039+0.0030
Average 0.734+0.0028

1 1 1 1 l 1 1 l 1 1 1 1 l 1 1 1 I 1 1 1 1 l 1 1 1 l

0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.8

£24(0)
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First observation of D™ — nu™v,

80} Full g’region 1 0<q’<0.25 GeV?/c? 0.25<¢°<0.5 Gevz'/c4_f
sof @ [l ® [l © | B(DT — nutv,) = (10.4 £ 1.0+ 0.5) x 10~
sl | 10} ' £7(0)|Veg| = 0.087 - 0.008 £ 0.002
= i I
e - A | N i . n _
3 20‘ 0.5<¢7<0.75 GeV?/c4 23 0.75<’<1.0 GeV?/c* f f + (0) = 0.39 £ 0.04 £ 0.01
5 20F @ ’ ‘ '-
2 15F @ 15} © . |Ved| = 0.242 4+ 0.022 £+ 0.006 4= 0.033
10} 10} ]
+ +
st g4k L | R= 2D 21k vu) 91 +0.13
0 ZE98.% 0 bl Y T B(DT—neTve)PDG
0.1 0.0 0.1 0.1 00 0.1 -0.1 0.0 0.1
U,..(GeV) U,_..(GeV) U,.. (GeV) SM(0.97-1.00)
AR (a) T no LFU violation within
Z 1.0}/ i current sensitivity
% !
-z - Experimental confirmation for
| ] 4f the first time since it was
< 0ol ] predicted in 30 years ago.
< “ Phys. Rev. D 39, 799 (1989).
0.0 lojs' - ‘1f0' 15 00705 10 15
g% (GeV/c?) > (GeV?/cd)

Phys. Rev. Lett. 124, 231801 (2020) 20



Events /6 MeV
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First observation of D™ — wu™v

—4— Data
—— Total fit
- - - Peaking BKG
- Fitted CBKG
+ [ ] Simulated CBKG
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| 2 |
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0.1 0 0.1
U iss (GeV)

B(Dt — wpty,+) = (17.7+£1.8+1.1) x 1074

Consistent with theoretical calculation
(LFQM, CCQM, and LCSR methods).

B(D"—wpvy)
B(D+ —weT Ve)PDG

R = = 1.0530.14

SM(0.93-0.99)

no LFU violation within current statistics

Experimental confirmation for the first time since it was predicted in 30 years ago.

Phys. Rev. D 39, 799 (1989).

Phys. Rev. D 101, 072005 (2020) 21



First observation of DV — p UV

[ ¢ Data
80- — Total fit
RS - —— Signal
S al Peaking BKG
& 'L --- Fitted CBKG
g | [ Simulated CBKG
S 4a0f
g0
2 20 0 + _—_0_0
=
- DY - rnnrn'n
5
X 0
-5

Mz, (GeV?/cd)

BD0—>P_M+V,;, — (1-35220-09stat ::0.09Syst) w10

Bpo_sp-putv, /Bposp-ety, = 0.90 £ 0.11 SM(0.93-0.96)

S Ny e L i

2.10 from unity based on isospin symmetry

arXiv:2106.02292 22



D) — 4,(980)" Ve,

10
)
> . .
§ : Semileptonic decay
S of to scalar meson
o
= 20
c
) L
>
L
0
M, (GeV/c?)
Decay BF (x10—%) Significance
D® — a(980) " et ve,ap(980)” — pwr~  1.337 055 4+ 0.09 6.40
+0.81
Dt = ag(980)%et ., ap(980)° — nx° 1.66 75 g6 + 0.11 2.90

< 3.0 (90% C.L.)

Phys. Rev. Lett. 121, 081802 (2018) 23



DO(+) N 7T_7TO(+)€+I/6

150_” 7 | Slgnal mode BF(X10_3)
1100} DY sr—xVeT o, 1.44540.0584+0.039
100 | DO—>p_e+ue 1.44540.048+0.039
1 DT srx—ntetou, 2.4494+0.0744+0.073
sof {0 Dt p0et o, 1.860+0.07040.061
: Z DT sweTrve 2.054+0.66+0.30
ok ; DT 500)e T
0 —fo(5 Zf Ve 0.6304+0.04340.032
f()(5()())—>71' 7T
) P DT —79(980)eT vg ~0.028
300 |- d1s0k f0(980)—>7r+7r_

200 |- From Wang and Lu PRD82,034016(2010)
B(Dt — fo(500)eTv.) + B(DT — f5(980)eTv.)

- D+ — ap(980)%et v,

1100

100 [

1 50}

1.0 & 0.3 two quark description
3.0 £ 0.9 tetraquark description

. (GeV/c)

Use B(DT — a0 (980)°eTr.) x B(ag(980)Y — nn') < 3.0 x 10~% from BESIII PRL121,081802(2018)
and other inputs from PDG.

= R > 2.7090%CL = Tetraquark favored for fo and ao
Phys. Rev. Lett. 122, 062001 (2019) °



D’ - K’z~e™v,

— 3
%‘1000 - =data (a) N§ 10 (b)
O 8 102
3 . _
%500_ oS 10 § 2, . ‘
| 2 / A
Lu 10-1 - a % ,é /2
-0.2 01 O 0.1 0.2 0.8 1 1.2
Umiss (GeV)
< 200
O
?‘9’ 150 - =
g 2
g 100 5
B w
c 50F
Q
w

300

Events/0.1

100

200

0.2 0.4 0.6 0.8 1 05 0 05
¢ (GeV?/c?) cose,,
A © | 200} (f)
E figd
; S 150 by
{ 2 '
it
50 [
05 0 05

cosO_c y, (radians)

B(DO — K¢ v,)
= (1.434 = 0.029 = 0.032) %

B(D" - K*(892)"e*v,)
= (2.003 % 0.046 + 0.047) %

observed

B<D0 — (f(o n‘) etv, >
S—wave

=(7.90+1.40+0.91)x 10~*

Phys. Rev. D 99, 011003(R) (2019) 25



M,

0 (GeV/c?)

D" — K,(1270)%*y,

First observation of D meson semi-leptonic decay into axial-vector mesons.

. 40 30
1.6 8 [

. a 3 ~ [

| @) > 30 Z |

L '. S = 201
Lap - g 20 S

[ RN g = 10f
1.2F § 10 2

P - ;

5 S|

1.0F X 0 x 0“4#‘*.#“—‘0—*—“—*—.##4“%‘%;

L 5 N
0.0 005 000 005 0.10 0 12 14 16 0.0 005 000 005 0.10

U__(GeV) M., (GeV/c?) U (GeV)

T L R e e S AR

Test the theoretical calculations (agree with the CLFQM and LCSR prediction.)

Provide important input to study the photon polarization in B — K,y by

measuring the ration of up-down asymmetries.

r(p* — K;(1270)" e+ v . -
( 0 — Ki(1270) J _ 1.2%91 (Isospin conservation test)
(D - K;(1270) e+ v,) |

Phys. Rev. Lett. 122, 062001 (2019)
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D" — p (1235)FVety,

— 0
D — p,(1235)" e+ v Dt = b,(1235)% e+ v
1 e 1 e
5 4r
4F -
s s
= 3r = i
= I S 2r
z 2fF z ot
S - S X
2 1F 2 Ir
- ax | L
O:=é==—-r—t—r_".4’/:l.\.~:TLLL.n. 0' JJJJJ PR TR BT
-0.10 -0.05 0.00 0.05 0.10 -0.10 -0.05 0.00 0.05 0.10
U, . (GeV) U, . (GeV)
1= 1=
e_ 05 d_ 05+
i i
0‘. 0’..-’."' , ) ] : ; ; | 1

1] 2 ‘ 4 .
B (x 10

Bpo b, (1235)- e+ v - Bby(1235) - swn— < 1.12x 107%

Bp+ s, (1235)0¢+ v, * Bby (1235)0 w0 < 1.75 x 107*

No significant signal is observed Phys. Rev. D 102, 112005 (2020) 27



(Semi-)leptonic Ds decay

> Pure leptonic decay

+ +
e DI = 'y, Phys. Rev. Lett. 122, 071802 (2019)

> Semi-leptonic decay

e D — K%Tv,, K%ety, Phys. Rev. Lett. 122, 061801 (2019)

e« DI - ne*uv,, netu, Phys. Rev. Lett. 122, 121801 (2019)
e« DF - ppe™v, Phys. Rev. D 100, 112008 (2019)
e« DI - ye'u, Phys. Rev. D 99, 072002 (2019)

« D — Xe™v, arxiv:2104.0731

The talk “Leptonic Ds decay at BESIII” in Parallel session, 08 June 12:00
28



Studies of DT — [T,

D} - ptv 3.19 fb-'@4.18 GeV

PRL122(2019)071802

_l TTT | LI | LU l TTrTT | LU | L IS L B | I LI | o A I_
- —* data g
- [0] BKGI: real ST D; and D—y*v, but wrong y(x’)
~ [__| BKGIL: wrong ST D_ or wrong D -u'y, 3

W
o
o

Events / 16 MeV/c?

02  -0.1 0 0.1 02
M., (GeVi/ch)

B[D! - u"v]=(549%0.16£0.15)x10"
fp+|Ves| = 246.2 + 3.6 £ 3.5 MeV

A =
CP[MU] BD;‘—>/,L+U + BDS_—>M_17

= (2.0 +3.0+1.2)%

D} - utv+tt(ntv)v

- 6.3 fb-1@4.18-4.23GeV

- PRDA.04 (2
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200
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|

p—li
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N
2 150 L, 100

& 100 o 60

= =

8 sof o 40

=] E 2 2

1) S S o At ey

s = >

2 60 R =

[ b 5 F

5 F 8 *°F

rad F o E

g A e
E Zz “0F

3 40 F

@
=)
TTTT

20 & o 20 -
L= E H
_$L o 10 S P L
& NI o
& i 3 [ -
o ] =1 —
0 ks I i 0L, LS BT ) IR (AT S AT | 0 Eakaia s .._,.-41: T DRI 0
-0.2 -0.15 -0.1 -0.05 0 005 0.1 015 0.2 1900 1920 1940 1960 1980 2000 2020
2 2,2 -
M (GeVie®) M,(D%) (MeV/c?)

B[DS - utv] = (5.35+0.13 £ 0.16)x1073
B[DS — t¥v] =(5.22 £ 0.25 + 0.17)%
fp#[Ves| = 243.1 £ 3.0 + 3.7 MeV[y]
fp#[Ves| = 243.0 £ 5.8 + 4.0 MeV[7]
Acp[uv] = (1.2 £ 2.1)%
Acpltv] = (2.9 + 4.9)% 12



Studies of DT — [T,

D - tt(etvv)v
6.3 fb'@4.18-4.23GeV
PRL127(2021)171801

D - v (ptv)v
6.3 fb-'@4.18-4.23GeV
PRD104(2021)032001

—
(=3
>

(%)
S
— T T T T

Events / (0.024 GeV?%/ )
Events / (0.04 GeV?/ ")
Events / (0.04 GeV¥ cf)

Y| yead)
KK

Events/(0.1 GeV)

Events / (0.04 GeV¥/cY)
Events / (0.04 GeV¥/cY)
Events / (0.04 GeV¥ c)

B[D} — 77v] = (5.29 £ 0.25 + 0.20)%

fr|Ves| = 244.8 + 5.8 + 4.8 MeV

B[DS — t*v] = (5.27 £ 0.10 £ 0.12)%

for|Ves| = 244.4 + 2.3 + 2.9 MeV




D} - K Wety,

Cabibbo-suppressed channels

K% _ KO
Ny = 1172+ 13.9 Npp = 155.0+17.2
40F *
*2 D!— K’e*v, "2 D;— K e*v,
S S
G 20+ g 30
o o
) S 20
Q (=
9 10 9 J’
o o 10
> >
L L

E:-E'. .:-_:I:J.- R |||I|l _ :::i_._r-p_.‘l:":_".r: e
0.1

Fuog e i tHI
-0.2 -0.1 0 0.2 -0.2 -0.1 0 0.1 0.2

MM? (GeV?/c?) MM? (GeV?/c?)

B(D} — K%%v,) =(3.25+0.38%0.16) x 10~
B(D; - K*ety,) =(2.37+0.26 £0.20) X 107

S

Precision improved 2 over PDG and First FF measurements

Phys. Rev. Lett. 122, 068801 (2019)
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Events / (30 MeV%c%)

D} — nVety,

-4150
1100 — T T e B e
i - - -Simple pole T N e, ]
i 1  --- Modified pole T + Rl R
150 | — Series 2 Par. 4 M & Ve P
] I — LCSR calculation
i LCSR uncertainties
40 . 1100 : ]
20/ 150 o | s AL
1 0 0.5 1 1.5 0.2 04 0.6 0.8
_ : q3(GeV?/c?)
-0.2 0 0.2 0.4 -0.2 0 0.2 0.4

MM? (GeV?¥c%)

B = (2.323 £0.063, + 0.063,,) %

Df—netv,

B ey, = (0.824 £ 0.073,, +0.027,, ) %

sta syst

F10) | V.| = 0.4455 £ 0.0053,,, + 0.0044,, MeV

Syst
F1(0)| V| = 0.477 £0.049,,,, £ 0.011, MeV

Phys. Rev. Lett. 122, 121801 (2019)
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B(DF — ay(980)%*v,) X B(ay(980)° — %) < 1.2 x 107
Phys. Rev. D 103, 092004 (2021)

— n w B
TTT[T T T T[T I T T [TTTT[TTT

Events/ 10 MeV

i het + +
l‘ KYK DS _) ppe ye DS _) }/e ye
S— Upper limit @ 90% CL.: o 200 +§“§w
_ KtK—n— : 153_ —OD:h—;Zz*:;MC
T | % # B(D} — ppetv,) <2.0x 107 s 1 | ’
" ;OK'«‘T E 5; ,II ‘ I i
g Phys. Rev. D 100, 112008 (2019) : H\h j
o}“J‘LLl .."-.Jr Iy
02  -0.1 0 0.1 0.2 0.3
‘ A~ U, (GeV)
e —4
M(D) (GeV/c?) Q%D;—_)yeﬁ—ye < 1.3 X 10

Phys. Rev. D 99, 072002 (2019)
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Summary

First evidence for:
D — ay(980) ey,

First observation for:
DT - Ty,

Dt - ”Oﬂ+yy

D" — a,(980) ety
DT — f,(500)e*,

D" — nu'y,

D" - wp™v,

First measurements
the dynamics on:
D} — nVety,

D — Kety,

D’ —» K~ e'y,

Precisely measured:
Decay constant fj,

Form factor fX(0), f7(0), /" (0)
| Vcd(s) |

Test the lepton universality:

No evidence for LFUV in
charm at 1.5% precision

Light hadron results:
n — 1’ mixing angle
Test on Oy

Tetraquark description favored
for light scalar meson
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Pros pect From White Paper (Chin. Phys. C 44, 040001 (2020))

With 20 fb-1 of data set at 3.773 GeV in the coming two years
Leptonic Decay
2.93 fb-! 20 fb-!
Ip+ 2.6% 1.0%
V.4l 2.5% 1.0%
L FU 19% 8%

I 1 1 T I I 1 1 l 1 1 I I ] ] T I 1 T T T ] I T I I 1] I
FNAL/MILC  PRD98,074512 212.7+0.6 o
i . +0. .
RBC/UKQCD JHEP1712,008 208.7:2.87, o Smfit  PDG18 0.22438:0.00044
ETM PRD91,054507 207.4:3.8 —— o
PDG PDG18, D "'l 0.214£0.003+0.009  ——Om—
FNAL/MILC  PRD90,074509 212.6:0.4"7 <
HPQCD PRD86,054510 208.3:3.4 —C— CLEO PRD78,052003,D"—uv, ©_v  0.218+0.009+0.003 —_—
FNAL/MILC  PRD85,114506 218.9+11.3 o
CLEO PRD78,052003, v, © v  206.8:8.7:2.5 BESIII PRD89,051104, D —>uv 0.2150+0.0055:0.0020 ==
BESIII PRD89,051104, uv 203.8+5.2+1.8 e —
BESIII  Expected (20fb™), D*—>uv 0.2150+0.0021:0.0017 o
BESII Expected (20fb™), v 203.8+2.0+1.5 —o—
1 I 1 L L l L 1 1 l 1 1 1 l L L L l 1 | L 1 1 l 1 1 L 1 l
f,- (MeV) V|

BESIII is expected to provide unique data in the next decade to improve the
knowledge of f,. and |V,,| and test LFU in D* — [*y, decays. 34



Pros pect From White Paper (Chin. Phys. C 44, 040001 (2020))

With 20 fb-1 of data set at 3.773 GeV in the coming two years
Semi-leptonic Decay

> All form-factor measurements which are currently statistically limited
will be improved by a factor of up to 2.6.

> Determine FF for the first time:D? - K(1270)" v,, D* —» K,(1270)° e+ v,, D* > 7’ T
D > ay(980) e*v,, D* — a,(980)e*v,

> |V, With SL D'*) decays in electron channels are expected to reach
to 0.5%. LQCD  Expected

XO)  2.4% 1.0%

f50)  4.4% 0.5%

T - I - — . - . L e e T T ] LN I B IR L R S B BN N B S S B R R
ETM PRD96,054514 0.765:0.031 —— ETM PRD96,054514 0.612+0.035 ——
HPQCD PRD82,114506 0.747:0.01120.015 s
HPQCD PRD84,114505 0.666+0.02:0.021 —C—
Belle PRL97,061804, D’ K1y 0.695:0.007+0.022 ———
. Belle PRL97,061804, D"—x1'v 0.624+0.020+0.030 —(e
BaBar PRD76,052005, D"—K'e*v 0.727+0.007+0.009 ——
CLEO PRD80,032005, D—Ke*v 0.739+0.007+0.005 —— BaBar PRD76,052005, D" —n'e*y 0.610+0.020+0.005 — —
BESII PRD92,112008, D' -Kfe’v 0.748+0.007+0.012 —— CLEO PRD80,032005, D—re'v 0.666+0.019+0.005 —
+ 00, . .
BESIII PRD96,012002, D*—K e* 0.7246+0.0041:0.0115 —t BESIII PRD96,012002, D" 1"\ 0.6216+0.0115+0.0035 g
BESIII PRL122,011804, D" K u*v 0.7327+0.0039+0.0030 o
BESII PRD92,072012, D’ x'e’v 0.6372+0.0080+0.0044 ——
BESII PRD92,072012, D' -»K'e'v 0.7368+0.0026+0.0036 B
N RO e BESIII Expected (20fb™), D’-xe’v  0.6372:0.0031:0.0040 -
BESII Expected (20fb”), D"—K'e'v  0.7368+0.0009+0.0033 -
. | . \ 1 | | L 2 L 1 | 1 \ 1 ' | 1 L1 L 1 1 | I 1 1 PR N TR SN SN SN AN SR SR SR SR MM S S 35

(0) f2(0)



Thanks for your attention



