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D!, D°, D* M FRPEFRE

$ DI TR TR SN E:
JHEP05(2024)335, 7.33fb™1@4.178 — 4.226GeV

Mode

1.502 4 0.012 4 0.009:

Acp (%)
0.29 £0.5040.21

© —0.66 +0.9140.33

Df - K2KTnrn™
DY - KSK—mtr+
Df - nrata™
Df — nn

DI — oty

D - nratan
Df — 7y

Df — nra%

Df — Klmxtat

5.49 +0.04 +0.07 :

1.47 4+ 0.02 £ 0.02
0.73 £0.01 £0.01

0.93 £0.02 £0.01
1.56 = 0.02 £ 0.02
1.09 4+ 0.01 £ 0.01
1.69 £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

0.45+0.264+0.24
—0.85£1.974+0.46
1.144+1.58+£0.44

2.00x£2.37£0.70
—0.24+1.05£1.07
—0.88+1.17+£0.38
—0.444+0.89+£0.19
1.054£1.45+£0.62
2.424+2.85+£0.78
—0.59+0.76 £0.20
—1.60 £2.574+0.64
—217+4.65+£1.10

D — Ktnta— 0.620 4 0.009 4 0.006 1.81 £2.01 £0.45

LA ENESHFFIIE—N, BSEXIERT
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BESI

$ D, D* TR THERS I HME:

PRD 111 (2025) 092005,

20.3 fb~1@3.773GeV

Signal decay

Biig (107%)

DT - K"K~ 7z+7z+7z
DT - ¢pr ntn

D" - KKt a~a°
Dt — K%K*n,,

D" — K2K+I7E+E—n.0
D" - KK

0.66 £0.11 £0.03
0.54 £0.19 £0.02
251+0.34+£0.14

2.17+£0.24 £0.08
290 £ 0.59 £0.15
2.02+£0.35£0.10

Bieight (107%) Bppg (107%)
23+£1.2
2.27 £0.22 £0.05 1.8 £0.5

PRD 112 (2025) 012001,

7.9 fb~1@3.773GeV

Signal decay

Bsig(x 10_4>

Brocus(x107)

DY = K37z 27
DY - K27 727"
DT - K 3z 7 7°

1.35£0.23 £0.08
190 1.1 £1.5

22+05£0.3

6.57 £ 0.69 £0.33
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https://link.springer.com/article/10.1007/JHEP05(2024)335
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.092005
https://journals.aps.org/prd/abstract/10.1103/nyy9-318k
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RIAT - Aao(980)Jr

ﬁiﬁuﬁ - K2a0(980)+

PRL 134 (2025) 021901, 6.1 '@4.6 —4.843Gev ~ PRL 132 (2024) 131903, 2.93 {b~'@3.773GeV
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a0(980)% Duta

— Total fit
----- K3a,(980)"
----- K (1430)°

D* - Kim'n

i B(D* - KQay(980)*,a0(980)* —» n*n) = (1.33 0. 05Stat + 0. 04Syst) %

| BAZ ~ 1a5(980)%,00(980)* > 1) = (1.05 £ 0.1654a¢ + 0.055yst £ 0.07ext )%

B(D® - a((980)*m~ )=(0.55 +0.05 +0.07)x 1073
. B(D° - a,(980)" 7+ )=(0.07 +0.02 +0.01)x 1073
. B(D* > ay(980)*+7° )=(0.95 +0.12 +0.05)x 10~
. B(D* > a(980)°m* )=(0.37 +0.10 +0.04)x 10~
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.110.L111102
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.021901
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.131903

FEa = ar=ENiRES BESII

° ° +
Amplitude analysis of D* — ™ nn arXiv:2505.12086, 20.3fb~! @3.773GeV

K,(1430)**

@ First observation of an

altered ay(980) line-shape z ) o

. . 9 . :* > 40+

due to triangle loop rescattering i S |
3,(980)* T IRETI ARt > 20

Fitl: Py (9g0) three-channel coupled Flatte formulae, = 0 SRS R Eis) B
= L

0

T\ B OV
L " . e DALY T
000N e, Tl 3 0

the fitted pole position 1s inconsistent with previous measurement.

06 08 1 12 14 16 T A s e 1
Mz(nmb) (GeVch MmM) (GeV/c?)

To consider the rescattering process D* — K;(1430)°K* - a,(980)*n
we perform Fit2 and Fit3

Fit2: (1 + |C|€i¢CA100p)PaO(980)

Fit3: (1 + [C|Ajo0p)Pa,(980) With ¢ fixed to zero.

C| = 0.113 % 0.0154,¢. £ 0.0484;.

Fit2 and Fit3 give good descriptions of the altered a,(980) line-shape. “07 05 091 A;(l )I(QG wl *)
') (GeV/c”

—
N
=

Events/ 10 (MeV/c2)
2 5 =

&% BF measurement 3B(D+ — r+nn) y
B(D* — a0(980)" 1) Blao(980)* — m+n) } = (3.67 £ 0.1241a¢. £ 0.064yst.) X 10 7



= aF=X

Amplitude analysis of D} — KSK}mt
& Measurement of ¢ > KJK)

BD;F%K%K%ﬁL = (1.86 = 0.06s¢at = 0.003yst ) %
Amplitude Phase (rad) BF (%)
DY — ont 0.0(fixed) 1.32 +0.05 4 0.04

D} — K}K*(892)t 0.6840.1740.21 0.42 4 0.03 £ 0.03
D — K2K*(892)" —2.40 4+ 0.18 +0.31 0.31 4+ 0.02 £ 0.02

B(¢$(1020) = K2K7})

B(4(1020) - K+K-)

T~

Taking from PDG

& First observation of K?

= 0.597 £ 0.023stat £ 0.018syst = 0.016ppc

\ Deviates from PDG value

(0.74040.031) by >3a

— K asymmetry

B(Df—KIK*(892)")—B(Df K} K*(892)")
B(Dj—>K§K*(892)+)+B(Dj—>K§K*(892)+) =(=13.4 £ 5.05tat * 3’4SYS’C)%
Model DAT(F4) DAT(F1")
DT — KK*™ —0.164 + 0.032 —0.159 + 0.028
——

Predictions by H.-Y. Cheng et al., PRD109, 073008 (2024)
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https://arxiv.org/abs/2503.11383
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.012016
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.073008
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$ D} > ntntn n®

EREMDY - £,(980)p(770)*
B(DF - £,(980)p*) = (2.57 + 0.44 + 0.20) x 1073

Events / (15 MeV/c?)

Events / (15 MeV/c?)

---------------------------------------------------------------------------------------------------------------

B(4(1020) — 77~ 7")

= 0.230 £ 0.014star. & 0.0105yst.

B($(1020) — K+K )

—_
[$2]
o

—y
o
o

(6]
o S 5

—_
o

fo(980)
«~ T

 RURIR D

BESI

PRL 134, 011904 (2025), 7.33fb~1@4.178 — 4.226GeV
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EMRARIMWESTRISITE,

D° - Kdntn~mnor® BAM-00735
D* - KKK BAM-00838
D% -» KOK+tm~ O BAM-00844
Dt - ntrtnn, ntn7%n BAM-00984, Draft
D° - n%n BAM-00992
DY - KK mOx0 BAM-00998, Draft
Dt - KIK m+ BAM-01013
Dt - KSOK—n+n+ BAM-01017
D° - Kdn*n~, K)ntn~ BAM-01024
D® - Kdntm~ m© BAM-01025

BHNTFIER

4
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.011904
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.012016
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$ D} > ntntn n'n®
BEREMDY - wp(770)*

PRL 134, 201902 (2025), 7.33fb"1@4.178 — 4.226GeV

S LRIE D HTEECharmiB B #%

S
o
u ! E M (Gevie?
u}w W}I‘_,J<J A = ”-“(. . Ic:)] | D° » ntn—m DocDB-1718
+ w' , g . 5 - 00 - _ —_
o < — — £ D° > K¢K*K~,KPK*K~ DocDB-1716
u Df ¢ > sol - —
J) A - . - D° - K*K™n DocDB-1683
-l i | i 4
Pure W-annihilation Pure W-external emission — °° ) (Gev/cz) D° - K m™p DocDB-1669
ST + 0+
) Polarlzatlon puzzle D™ = KgK™n DocDB-1653
Amplitude BF (%) Amplitude BF (%) D° - K_7T+77’ DocDB-1441
D = p(1450)7°, p(1450) — wx* 0.39 £ 0.04 1093 N
i / Y. ~ . _2231 FIS] = wp 0.30 £ 0.07 1002 EB} Do - 7.[+7.[—7.[077 Dt > KtYK—mtm©
DF[S] = a;(1260)%*, a;(1260)°[S] — p*z~ 0.23 +0.02 09! . ’ ’
" 04 0 . oo | Dy [Pl = wp 0.25+0.04 DHD>S>P
DF[P] — a;(1260)°%*, a;(1260)°[S] — p*z= 0.50 + 0.04 002 DY > K_7T+7T0 Dt - K_ﬂ+7t+ Dt 5> K- Ktnt
D = a,(1260)°p%, a,(1260)° = p*r~ 050+ 0.04 002 | DY [D] = wp™  0.52 £ 0.07 *88? ’
DY [S] — a,(1260)%%, a,(1260)°[S] — p=2* 016 £0.02 0% DT — wp™ 0.99 £ 0.08 T5on D? — KS K~ TL’+7T0 Dt - KS K rntmt, ...
Df[P] = a;(1260)%7", a,(1260)°[S] — p=z* 0.17 £0.01 3! N N
N N . . N DY[S] = ¢pp 3.32 +0.29 t0.19
DY = a,(1260)°", a,(1260)° = p~x 0.33 £ 0.02 10 § -0.17 0
+ + + B(4(1020) —» nh7n 7
D{[S] = ay(1260)p°, ay (1260)*[S] — p*0 041 £0.05 +003 Dy [Pl = ¢p 0.63 + 0.12 7572 S>P>D B(¢( 1020) e ) = 0.222 £ 0.019tat £ 0.016yst
DY[P] — a,(1260)*p°, a;(1260)*[S] — p*z" 031 £ 0.04 iy D — ¢p™ 308 +0.33 :g% (¢( ) )
D = a,(1260)p°, a,(1260)* — p*a° 0.73 £0.07 907 D .
: - 1ates from PDG val
Dr = b (1295) 0 (1253715 ~en” 053 o0s a0 Naive prediction: PRL 128,011803 CVIALes 1o G value
D — b(1235)°7". b,(1235 0[5 — o 0722 0.06 005 transverse dominates than longitudinal in charm decays (0.313£0.010) by >3¢0

—0.05

10


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.201902
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.011904

BNFSPEF=E

$D* > K n*n n® Golden tag mode

Intermediate process

BF (10~2)

DT — K*(892)%p (770) ,K*(892)° — K=t p(7T70)t — 777% 435 £ 0.07 + 0.17
Dt — K1(1270)°7F, K1(1270)° — K~ p(770)%, p(770)" — 777"  0.24 4 0.02 £ 0.02
Dt — K;(1400)°7F, K1(1400)" — K*(892)7, K*(892) — Kn 0.46 &+ 0.01 & 0.02
DT — K(1460)°7 T, K(1460)" — K*(892)7, K*(892) — Kr 0.32 £ 0.01 4 0.02

LK (1680)* — K*(892)7

JK*(892) = K

0.25 = 0.02 £ 0.05

Dt = (K

+ S—w. wvep(’??O)

p(770)F

— w70

1.16 = 0.04 £ 0.05

)
Dt — K(1680)* mt

)

)’

DT — K(1460)°7+, K (1460)° — K= (7 70)y

0.53 £ 0.05 +£0.03

Dt — K(1460)°7+, K

(1460)° —

v

0.22 = 0.03 £ 0.02

D+

(K~ p(770) ") am™

(K7
+0

p(T70)T — 7h

0.11 = 0.01 = 0.01

K*(892)m) amr™, K*(892) — K

0.05 = 0.01 £ 0.01

0.05 £ 0.01 £0.02
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30007

20007

1000~

Events/ (10 MeV/c?)

==

6 0.8 T 12 14
MK (GeVie?)

Events / (10 MeV/c?)

o e |
0.8 1 1.2 14
M(K'n") (GeVic?)

Events/ (10 MeV/c?)

Events / (10 MeV/e?)

1000

73
=3
=

=

J vl
0.4 0.6 0.8 1 12

M(m'n") (GeV/e?)

[ 1.5
MK ) (GeVie?)

Events/ (10 MeV/c?)

BESI

7.9fb~! @3.773GeV, JHEP05(2025)195

1500F

10008

o
=3
=

<

-

1 1.5
MK 7m7") (GeVie?)

}  Data

Tor'll fit

——— K (892)p(770)*

——— (K’ 7wwep>(k770)
—_— K1(14'00)‘°(K“(892 i
I Background

“m)vp(T70) T p

(T70)+

— w70

0.03 £ 0.01 =0.01

“(rta%)v)p

— (
— (K*(892)'7n ) am”, K*(892) — K~
— (K
— (K

at

0.05 £ 0.01 £0.01

D - K3n 7MY =EZIRIES T

D S K axtata

Decay channel and

Collaboration

B(Dt — K*(892)"

p(7T70)T) (x10

_2)

D' 5KIxax°

Dt —» K—ntntaY,

current analysis

6.52 £ 0.11 + 0.26

D 5 K atz%°

D' > Kozrozrozro

D' > Kin*xa

DY — K atata?, MARK-III [4] 724+ 1.8 £ 2.1
Dt — KSrta97% BESIII [21] 5.82 + 0.49 + 0.29
B(D" — K nhrtmY) = (6.35 4 0.04g¢ar. & 0.07syst.) %

D* —}K_FIEI

D 5Kl A2’

BESIII PRD95, 072010 (2017); LHCb EPJC 78, 443 (2018)
E®: memo—BESHIPIEBEHZBNER
BESIII PRD99, 092008 (2019)
EfH: memo—RHBEZMNER
BESIII PRD100, 072008(2019)
BESIII JHEPOS (2025) 195

BESIII JHEP 09 (2023) 077
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¥ CabibboE{f2FFHE

R = B(DCS)/B(CF) ~ (0.5 — 2.0) tan* 6,

arXiv:2506.15533, 20.3fb~1 @ 3.773GeV

BFs (x107*) of DT — K*7% Dt — K*nand Dt — K*r/

1715

BESI

JHEP06(2025)220, 20.3tb™1 @ 3.773GeV

Signavd decay Dt — K+trn0 Dt — K*np Dt — Kt/

CLEO 2.2840.36 £0.17
Belle 1.15+£0.16 £ 0.05 1.87£0.19 +0.05
BaBar 2.524+0.47+0.26
This work 1.454+0.06 £0.06 1.174+0.104+0.03 1.88+0.15=+ 0.06
40-_ I I I __ i I T 1
F DI KK EDp:hm [ PoKKTR E:;f;chm 1
o Qan 1S W Qe .
- ] i Bother il

Events/(14 MeV/c?)
=

Events/(7 MeV/c?)

1
"= 1.05 2.00 090 1.95 2.00

M, (GeV/c?) M, (GeV/c?)

AEN CabibboEIXEIE, AAFKINCabibboE{EAYEN/IZEHBIIRILSE

Signal decay Bz work (x1074) | BERS (x1074) | BEYs vork /Bep (%) | x tan' 8¢
D" — Ktn~ 1.30 £0.09 £ 0.04 | 1.50 £0.07 0.328 £0.027 | 1.14 +0.09
D — Ktnrnrnt 238+£0.19+£0.12 | 2.65+0.06 0.280 +0.028 | 1.00 +0.10
D" - Ktna—r0 3.06£0.21 £0.10 | 3.06 £ 0.16 0.21240.021  |0.74+0.07
D" - Kt 7070 1.40 4 0.27 £ 0.09 < 3.6 0.158 £0.036 | 0.55 £0.12
D’ — K+tn 1.04 £ 0.16 £ 0.08 - 0.555 4 0.092 | 1.93 £ 0.32
D" = Ktn==% < 0.7 - < 1.78 < 6.19
Dt — Ktatr- 450 £0.124£0.35 | 4.91 £ 0.09 0.480 £0.019 | 1.67 +0.07
DT — Ktatr™n 1.56 +0.22 £ 0.04 — — -

DY — Kt (rfamy), o, | 0.67£0.18 +0.02 - 5.0+1.4 173448
Dt - KTKtK- 0.51 £0.05+£0.01 | 0.614 £ 0.011 - -

DT — Kty 0.59 4 0.23 4 0.02 — - -

PRD 109, 032011 (2024 ), 7.33fb™! @ 4.178 — 4.226GeV

Bp: o xixin = (1.247035(stat) £ 0.06(syst)) x 10~
BDSI —>K‘K|JI_JT(] < 17 X 10_4
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