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1. First measurement of the decay
Asymmetry in the pure W-Boson-
Exchange decay AY —» Z0K

2. Observation of D& — n'u*v,, Precision test of
lepton flavor universality with DF — n([*v,, and
measurement of Df —» nu*v, decay dynamics

40
r  — Data@4.60GeV

] Fit
i BKG

r % Misreconstructed

(%)
=

[
<

Events/(2.0MeV/c?)

o
=
T

M, (GeVic})

PRL 132, 031801 (2024)

4. Study of the f,(980) and
f0(500) scalar meson through the

decay D -» ntm~etv,
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% I — Total fit
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g 204 U
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PRL 132, 141901 (2024)
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ED{—n p'v,
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s Other hackground:
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PRL 132, 091802 (2024)

5. Observation of Dt - K2a,(980)*

in amplitude analysis of D* - K7™

]
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Events/(18 MeV/c?)
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M, (GeVic?)

PRL 132, 131903 (2024)

3. Observation of A} - Aa,(980)7"
and evidence for £(1380)*in At —
Amtn

200F
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% I ul
Z 100}
% OFfe
OI.7 OI.S 0.I9 i ll.l
M. (GeVic?)
To be accepted by PRL

6. Test of lepton universality
and measurement of the form

factors of D® — K*(892) " u*v,
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.031801
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3). F4 2RI (BAM-768, DocDB-1279), & FECPC 48, 123001 (2024)
4). DA-TEIRICIE P2 BAI 2R A € (DocDB-1504, Oct. 21)
5). AXRFRERFHFHIA:

K /7 tracking/PID (DocDB-1497, Jul. 11), KQ (DocDB-1285, Sep. 7), m°/n (DocDB-1515, Oct. 17)
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https://iopscience.iop.org/article/10.1088/1674-1137/ad70a0
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Vea| from D™ — u*v,

£F20.3fb 1%

&, SRYNE

120 2 TR B B

20.3 fb~1@ 3.773 GeV, submitted to PRL, arXiv:2410:07626
o+ Ved| = (47.53 £ 0.484¢at £+ 0.244yst £ 0.124p0t) MeV
fp+ = (211.5 £ 2150t £+ 1. 15yt + 0.8input) MeV

| s+Data ]
| —All PDF Nn+ o+ |
_ 600 qional PDF D™ —>ptvy ]
kS —All background — 2889.5+57.3
,.; B e + —_ .
é M T (o )V, .
~ 400[—Other background Muons identified from MUC
=
é n
£ 200
@ L
>
= n
0_ ol —r—F = sk
-0.2 —0.1 0.0 0.1 0.2
M2, (GeV?/c?)

Bo+ s+, = (3.98 £ 0.084a. & 0.045ye.) X 1077

B’D"‘—uﬁ"z/u o B’D‘—),UJ_I/,u

ACP — — (]_.8 :l: 2.05‘5&1;‘ :t O-8syst_)%

B’D"‘—uﬁ‘vu + BD‘—),UJ_I/H

[Vea] = 0.2242 £ 0.00234¢at £ 0.0011gy5¢ £ 0.0009input

Taking from BESIII measurement:
arXiv:2410.20063 Measurement of BF of D™ — 7y,

"

R.j, = 522 = 9 49 4 .31
T SM=2.67

SM global fit PDG | o.zz4ss¢o.oo¢|)e7

HFLAV21 PRD107,052008 0.2208+0.0040

CLEO PRD80,032005,t°e*v, 0.2381:0.0066+0.0025 -

BESIII 2.93 fb™' PRD92(2015)072012,r'e*v, 0.2278+0.0034+0.0023

BESIII 2.93 fb' PRD96(2017)012002,%*v, 0.2243+0.0058+0.0026

BESIII 2.93 fb' PRD97(2018)092009,ne*v, 0.2264:0.0338+0.0318 It

BESIII 2.93 fb"! PRL124(2020)231801,nu*v, 0.242+0.041:0.034 i

BESIII 2.93 fb™ PRL124(2020)231801,K°+VM 0.217+0.026+0.004 ot

BESIII 2.93 fb' PRD89(2014)051104,u*v,  0.2165+0.0055+0.0020 ™

BESII 2.93 fb”' PRL123(2019)211802,tv  0.238+0.024+0.012 o=

BESIIII20.3I fb™ ?rXiV:?4°8'17°71’H+"u | 0_2242i|()_0023|,io_ool14 .
-1 -0.5

Highest precision of |V.4]| to date: ~1.2%

0
|Vcd|


https://arxiv.org/abs/2410.07626
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L)V in DT = /Ty,

ple —

IS T (a) | 15F —Thiswork --CcQM1] (c)
100 " Data fit 1 [ —.CCQM[6] —LCSR[7]
D+ = p'yty, —+ Data D* — n'ety, —+ Data 0.4 [ —LCSR[8] --LCHO [10] ]
100 TH Vu — Data fit n € — Data fit r r et
— N — == D" o’ i 12116 Other background o
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fo (0) in D¥ » wrm—etv PRL132,141901(2024) e
S € 733 l@4.128-4226GeV | T Tmi—s — ierper + k)
QFD+ +e ch ,|=|‘;
d"T'(D, Z 20(2980)6 Ve) _ lgng/ 3|) N2 (m ) |pffo ] Pl | Noig = 43933 -
" " m S X: —Totalﬁt
, O I Bl .
Simple pole parameterlzatlon S 40f -
for 2\ __ fO (O) g/ i
% Observe f;(980) P = 1= —| 5.
B(D: — f0(980)6+y"3? fU (980) — T+ ﬂ'—) = (172 +0.13 + 019) X 10_3 8 -I ------ - lllll a
.6 0.8 1 1.2 1.4 1.6

o (GeV/e?)

B(DI — fo(500)e™ ve, fo(500) = 7+ 7—) < 3.3 x 10°* @ 90% C.L.
10p 0.8r

% Determine form factor

F20)| V| = 0.504 + 0.017,, +0.035,,

dI'/dg® (ns'/GeV?/c#)

£2(0) = 0.518 +0.018,, + 0.036,

0 0.3 1 =i 0.3 1
¢ (GeV*/c g (GeV¥ch


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.141901
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Amplitude analysis of D -» ntntn r°
&% Observe of D — f,(980)p(770)"

B(DF — ntat

B(Df —nrt) =

B(4(1020) — 777~ 7Y)

— 1wt T 7 hon—n) =

(2.04 & 0.08stat. &= 0.05syst. )%

(1.5640.09¢tat. +£0.04syst.) %

B($(1020) — K+K )

= 0.230 = 0.014stat. £ 0.010gyst.

Taking from D} - K*K~w*

BESIII, PRD 104, 012016 (2021)

Component

Phase (rad)

BF (107%)

f0(1370)

15(1270)

(p"p")s
(p(1450)* p")s

(5" p(1450)°)

------- O--Jr-)----0----------------------------------------------------------------------------

GE
a((pr)s = nTn 7%)rt
7(1300)°((pm)p — 7ta a2t

0. O(ﬁxed)

1.11 £0.10 £ 0.10
1.10 £0.18 £ 0.10
0.43 £0.18£0.17
4.58 £0.16 £ 0.09
2.90 £0.15£0.18

3.78 £0.16 £ 0.12
4.82£0.15£0.12
2.22 +£0.14 £ 0.08

908:t080i043

1.94 £ 0.36 £ 0.12
0.71 £0.25 £0.12
0.94 4+ 0.27+£0.16
1.75 4+ 0.27 £ 0.08
5.08 £ 0.32 £ 0.10

2.554+£0.34 = 0.20
1.29 £20.39 £0.24
239 4+0.48 £0.45

Deviates from PDG
value (0.313£0.010)
- by >4o

W-annihilation decay

BF = (1.92 4+ 0.30) x 1073

(PDG)

Events / (15 MeV/c?) Events / (15 MeV/c?)

Events / (15 MeV/c?)

2. 2~ N 20245E%

7.33fb™1 @ 4.178 — 4.226GeV, arXiv:2406.17452
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https://arxiv.org/abs/2406.17452
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.012016
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2. 28 N2024%

SR FURR

7.33 tb~! @4.178 — 4.226 GeV, JHEP05(2024)335

BF of DS hadronic decays

42965 events in
signal region

mp, (GeV/c?)

V myy; (GeV/c?)

14728 events in
combined sideband

Mode

B (%

Acr (%)

1.502 4 0.012 + 0.009:

DI — KK+

D - K K 7wt

Df — KYK-mtnt
Df —wafata”
Df —7'p

DI — 77

DI -7 ntry
DT — 7y

DF — mtal%

Df — KontzO

Df - Krntr™

5.49 +0.04 £0.07

1.47 +£0.02 £0.02
0.73£0.01 £0.01

- —0.664+0.91+0.33

0.93 £0.02+£0.01
1.56 +0.02 £ 0.02
1.09 £ 0.01 £0.01
1.69 4+ 0.02 £0.02
9.10£0.09 £0.15
3.08 £0.06 £ 0.05
3.95+£0.04 £ 0.07
6.17+0.12+0.14
0.51 £ 0.02+£0.01

0.620 £ 0.009 £ 0.006

0.29 £0.50+0.21
0.48+0.264+0.24

—0.85£1.97+0.46

1.14 +£1.584+0.44

2.00£2.37+£0.70
—0.24+1.05£1.07
—0.88+1.17+0.38
—0.444+0.89+0.19
1.05+1.4540.62
242 4+285+0.78
—0.59 +0.76 £0.20
—1.60£2.57£0.64
—2.17£4.65£1.10
1.81 £2.01£+0.45

Df - K*K~n*  Phys. Rev. D 104 (2021) 012016
Df - KOK*rn®  Phys. Rev. Lett. 129 (2022) 182001
Df > m*m*m~  Phys. Rev. D 106 (2022) 112006
D » m*mtn~n  Phys. Rev. D 104 (2021) L071101
Df - ntn®y’  JHEP 04 (2022) 058

Df - n*tn®z®  JHEP 01 (2022) 052

DY » K*m*n~  JHEP 08 (2022) 196

Df - K*ntn~n® JHEP 09 (2022) 242

D¥ - KOKOw+  Phys. Rev. D 105 (2022) L051103
Df - KOK~m*m* Phys. Rev. D 103 (2021) 092006
D » K*K-m*n® Phys. Rev. D 104 (2021) 032011
DF -» K*K-m*mtn~ JHEP 07 (2022) 051

DF - Kdn*n® JHEP 06 (2021) 181

DY - mtm'y Phys. Rev. Lett. 123 (2019) 112001

Agree with PDG with much improved precisionl

Multi-body decays based on 15 published amplitude models

D »mtatn~m®  arXivi2406.17452

Df » ntntn nOn® will be released soon
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https://link.springer.com/article/10.1007/JHEP05(2024)335

Events/(18 MeV/c?)

Provide sensitive constraints in the extraction of

contributions from internal W-emission diagrams —>

60

20

40

| —Data
| — Total fit +(a)

- K 3a,(980)*
[ K (1430)°

08 1 12
M, . (GeVic?)

Events/(18 MeV/c?)

60

— XEETIERFR

Amplitude analysis of D¥
% Observe W-annihilation-free decay D* — Koa,(980)"

0+
bl S100
vy
o t | 2 50f
112
T
MK';n (GeV/e?)

2. 28 N2024%

=7

a0(980)+
i +
- et S T.T,fi‘.';‘.‘-’_’:#,
=08 1 1z
M. (GeVic?)

B(D* = K%ay(980)",ay(980)" — ztn) = (1.33+0.03, +0.04.,) %

B(DT — K;(1430)°7", Kj5(1430)° — K%)= (0.14 £0.02,1, £ 0.02,) %

B(D" — Kin'n) = (1.27 £ 0.04¢, + 0.03y)%

in
T

Mfm (GeV/e?)

o
in

FUR

PRL 132, 131903 (2024)
2.93fb~! @3.773GeV

1113 candidates with 98% purity

—
T

rao (980) "
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.131903

—. BEFETEEMN

Study of DY - wtn™n, Dt - ntn¥n

% Observe D — a((980)

(1.24 4 0.04 + 0.03)%'

I
I
B(D* » ntnn) = E
(2.18 +0.12 + 0.03)%

P

|
|
|
, B
|

2. 2~ N 20245E%

79 '@

Amplitude Phase (in unit rad) BF (x107°)
LA R 0 (fixed).........0:.19.£0.02£0.01
DY G (980) 7 0.06£0.16 £ 0.12 0.07 + 0.02 + 0.01

DY ax(1320) T
D — a2(1700) 7~
D° — (7T+7Ti)5’7waven

—1.06 £0.12 +0.10
—1.16 £0.25 £ 0.23

0.08 £0.17£0.23
—0.92+£0.294+:0.14

0.03 £0.01 =£0.01
0.07 £ 0.02 £ 0.03
0.05 £ 0.02 £+ 0.03

DF = o™y
DT — (7r+770_)v7]

DT — a2(1700) "7
Dt — ao(1450)7°

—4.03x=0.19 £0.13
—0.64 +£0.22 £0.19

0.92+0.20%=0.14

0.63 £0.41 £ 0.30

0.20 £0.07 = 0.05
0.34+0.11 =0.11

0.95+0.1240.05
0.37 +0.10 & 0.04

0.09 £ 0.05 £ 0.02
0.15 £ 0.06 = 0.02

D° — a0(980) 77 ) /B(D® — ao(980) "7 t) = 7.5725

—0.8stat.
DT — ap(980) " 7°)/B(DF — a0(980)"71) = 2.6 £ 0.64par. = 0.35yst.
isagrees with theoretical predictions by orders of magnitude

:|: ]- . 7syx"s,t',.

MAmm) (GeV¥et)

Events/(25 MeV/c?)

—-— e o O O O S S S S S S S S B S S S S S S S S S S S S S S S S S S S EEe S S Eam mem mm o

&% Observe D} — a,(980)7

B(DF — a0(980)T7°) = B(DT — a0(980)°7T) = (1.46 £ 0.15 + 0.23)%
— Larger than pure W-annihilation decays D} — wn™, DY - pm* by one order o1 magnitude

3.19 b 1@E,,, = 4.176GeV
PRL123, 112001(2019)

Events/(25 MeV/c?

FURR

rrrrrrr

|||||||

: 0 + P’ _
D" >mmn s ]
of = | - 2,(980)'T ]
[ ) Lot ]

1t g

1 7 0 i L5
M2(mn) (GeVYch) M) (GeV/c?)
1ﬁﬁ—'7 . . [
wmt o, 1678 candidates with 74% purity
: : [ :
sof § 50
[ J g
T L Sa ] i TER—
0 A; 1.5 0 0.5 1
M) (GeV/cY) M) (GeVic?)

3 L B —— r LA I B AL B
Y + +.0 P ]
¥ D™ - m m'n 2 (980) 0 |

2 = - 2,(980)m |
: a0 [ s T

1 2 3 0 1S
M2(x'n) (Ge V) M(m) (GeV/c?)
N T L T T L— T 11 [ L E— T L— T T 11
80 0 0 .
- (g) {1226 candidates with 66% purity
60f s |
ol g MRS
202 E l
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of

1 1.5
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i 0-'5‘.1: — 1
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.112001
https://arxiv.org/abs/2404.09219
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2. A« N20244FRF 57 i B2

Accepted by PRL

Amplitude analysis of D° = K*(892) u*vy,

% Measure the BF
B(D" — K*(892) pv,) = (2.073 +0.039 + 0.032)%

&% Test lepton flavor universality
B(D° — K*(892) utv,)

Improve the precision of PDG by factor 5

= 1.020 £ 0.030 £ 0.028

B(D° — K*(892)~etwve)
No evidence of LFU violation

&% Determine form factor ratios:

rv = V(0)/A1(0) = 1.37 & 0.091a¢ = 0.034ys

A2(0)/A1(0) = 0.76 & 0.064¢as & 0.025ys¢

L R B L
1500
- I ¢Data
% | =Total fit
Ulﬂﬂoi —Signal process
S_ DKt
§ [ --D'SKntnn’
< «-Other BKG
S 5001
>
=
( ol 3 S - oA
0.2 0.1 0 0.1 0.2
U i (GeV)
t’i 600f —
S
= 5 ]
o | ]
@) s |
— 400 -
S ]
[0
= 200 ]
154 5 i
- L .
= u .
8,6 0.8 1 1.2 1.4
My o (GeVie?)
600
-
=
=
o
-
m

Calibrate the theoretical calculations

7.93fb~! @3.773GeV

Events/(0.42)

Events/(0.13)

500p

0 0.5 1



https://arxiv.org/abs/2403.10877

N BEFTERBR  &FxE Q03F12AFS)

IR FESE ., HA3EPRL, 35 JHEP, 155PRD, 15£5CPC

1. Studies of the decay D] — K*K~putu, JHEP 12 (2023) 072,  KR%: 12 Dec 2023
Ob i fD* - K%,(980)* in th

2. Kminde Analysis of B s Koen PRL 132, 131903(2024), %&3%: 29 Mar. 2024
Study of the f,(980) and f,(500) Scalar Mesons S o

3. ihroush the Decay D 2t -oto. PRL 132, 141901(2024), R%: 5 Apr. 2024

4. rI\lllaetjlrs‘:l;rrlei:(r:ne(:lnetc;‘);’,sabsolute branching fractions of D JHEP 05 (2024) 335, B 31 May 2024
Measurement of integrated luminosity of data collected =,

S at 3.773 GeV by BESIII from 2021 to 2024 CPC 48, 123001 (2024), Ziﬁ 20 Allg. 2024

6. Study of D* — K%K*(892)* in D* — K%K'x* PRD 110, 092006 (2024), & 3: 8 Nov. 2024

7. Search for the radiative decay D — 7p(770)"  Accepted by JHEP,  #: 1 Nov. 2024

Test of lepton universality and measurement
8. of the form factors of D° — K*(892) utv, Accepted by PRL, £Y5: 9 Nov. 2024

65 XL E DL R:
1. D° - ay,(980) e*v, FF|PRL, arXiv:2411.07730 2. D* - utv, |EIPRL, arXiv:2410.07626
3. D% > p(770)"etv, FTZFIPRD, arXiv:2409.04276 4. D™ - Ty, FHB|JHEP, arXiv:2410.20063
5. D -t ntn®  FEB|PRL, arXiv:2406.17452 6. D - nn F|E|IPRD(L), arXiv:2404.092019 {4
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