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Introduction

« Amplitude (Dalitz plot) analyses provide a method to study
the hadronic decays of D/ D™.

» Hadron spectroscopy & Structure of the resonance
* Determine the phase of the intermediate mode

o Understand the dynamics of 2-body decays of D/ D™,
« Df - SP,Dj - AP,DJ/D"™ — VP... (test SU(3) . symmetry)
* Reduce the systematic uncertainties related to the
substructures in branching fraction measurement

* Analyses of
e Df > K K*rn* [arXiv:2011.08041]
e« Df - K9%*z0 [JHEP06(2021)181]
e« Df - KYK=z*zt [Phys. Rev. D 103, 092006 (2021)]
e« DY - K Ktatz" [arXiv:2103.02482]
e Df > patatam  [arXivi2106.13536]
e« Dt - KYK*z0 [Phys. Rev. D 104, 012006 (2021)]



4 Data sets

i, ! e pair production at threshold
| e Fully reconstructed event
* Almost free of background

BESIII detector

Magnet yoke SC magnet, 1'T

RPC MUC
e
P DODY/D-D+ 3.773 2.93 3.6x
S D,D¥* 4.178 3.19 5.3x
MPe '“j:"" D.D* 4.189-4.226 3.13 i

CsI(T1) calorimeter, 2.5% @1GeV



Double tag technique
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Signal side QK? Tag mode: M;%g = \/Eﬁeam/ﬂ — p3_/c?
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a T signal side: AEgig = Ep+ — Epeam



DT method

. M(D,) Tag mod?) My (GeV/?)
. D, — KgK~ [1.948, 1.991]
° 1 s S )
Background analysis D S KK 7~ | [1.950, 1.980]
M simulation D- — KoK 1 [1.946, 1.987]
sideband D7 - KTK—7—n° | [1.947, 1.982]
multivariate analysis D7 — KSK—n—n* | [1.958, 1.980]
— 01+ _— _—
« Description of signal spectrum (M(D,)) D s 7 K}‘K mon” | [1.953, 1.983]
Ve o et Dy — w1, [1.930, 2.000]
shape @ Gaussian Dy ., [1.940, 1.996]
MC shape or polynomial for background =
- AE,, Tag mode AFE ., (GeV)
g + g
« M%: within (1.863, 1.879) GeV/c? D™ —» K*r7n” | [0.022, 0.021]
B D~ — K+tr—7nn° | [-0.060, 0.034]
D~ — Kn~ -0.019, 0.021]
D™ — Kln— 7" -0.071, 0.041]
D~ — K7ntn~n~ | [-0.025, 0.023]
- )

D~ — K"K 7~

0.019, 0.018




Formalism
- . . Bkg function
* Amplitude analysis: (RooNDKeysPdf)

 Unbinned maximum likelihood Fit:

|A s(alp )l Be(pj)
* PDF=fS+ (1— f5)B = €(p)R.(0pIf — A =15 fB(pj)RttéPj)dpj]

Acceptance function \ B = B/e
pne'®n

* ADS—>sig = LnCpAy, Cy =

Covariant tensor formalism

A, = P1P2S, F1F2F,*, P} propagator, Fi barrier, S, angular
distribution.

Log-likelihood:

o InLygpq = Z,]:]damln(fSS(pk) + RooNDKeysPdf

For D} - tr'n:
o InLigra = ):kd“‘“ln(S(pk)) ZNd“t“kagln(S(pk) ) adding the negative weight
* BF Measurement

* Update the MC samples with the results of amplitude analysis.
* Looser selection criteria, more statistics.




Amplitude analysis of D - K" K*x™ arXiv:2011.08041
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4397 DT events with a purity
0f 99.6% @@ /s =4.178 GeV

« D - K K*zn*is a golden
channel which is often used as
the normalization mode.

- BFof D} — £,(980)x*

PRD 79, 072008 (CLEO-c)
PRD 83, 052001 (BABAR)
* Do not distinguish between

£,(980)/a,(980)
* Background free

Fit model: ?/ndf = 290/280
Amplitude BABAR CLEO BESIII (this analysis)
D — K*(892)°K* 47.9+0.5+0.5 47.4+1.5+04 48.3+0.9+0.6
DY - ¢(1020)x* 41.4+0.8+0.5 42.2+1.6+0.3 40.5+0.7+0.9
D! — §(980)x* 16.4+0.7+£2.0 28.2+1.9+1.8 19.3£1.7+£2.0 |
D7 — K;(1430)°K™ 2.4+0.3+1.0 3.9+0.5+0.5 3.0+£0.6+0.5
DY - fo(1710)x* 1.1+0.1+0.1 3.4+0.5+0.3 1.9+0.4+0.6
D} — fo(1370)7* 1.1+0.1+0.2 4.3+0.6+0.5 1.2+0.4+0.2
2 FF(%) 110.2+0.6+2.0 129.5+4.4+2.0 114.2+1.7+2.3
X*/NDF 2843/2291=1.2 170/117=1.5 290/280=1.04
Events 96307 + 369(purity 95%) 14400(purity 85%)  4397(purity 99.6%)

m? (K 7 ) (GeV¥c4)
m;‘%
|

05— ’ L -

I | L | I | | | 1 | | | | ]

2 3
m?2 (K* K ) (GeVZc?)




Amplitude analysis of D] - K" K*x™ arXiv:2011.08041

The parameterization of S(980):
1

mg — m>(K*K=) — imgl'opg k-
1

[ + PK+K- =

| M \/E(l e
| it

0:_ : T my = (0.919 +0.006,,. + 0.030sys)GeV/c?

N [, = (0.272 £ 0.040 £+ 0.024)GeV

1 1.05 1.1 1.1

x*/NDF = 1.17

15000

)

AS(980) =

10000

4 .0Mev/c

w
o
o
(=}

Events/(

m(K'K') (GeV/c?)
K* K~ S-wave (.S(980) ) is extracted from model-independent partial wave analysis

' 5148 +77 Branching Fraction:

i - B(D}f > K K'zt) =(5.47£0.08+0.13)%
« B(D} - $(1020)z") = (4.60 £0.17) %

« B(DF — k*(892)°K™) = (3.94 £ 0.12) %

600

400—

Events/1.8MeV/c?
T

Consistent with theoretical predictions
Phys. Rev. D 93, 114010 (2016)

1.95

Best precision
M(D;) GeV/c?



Amplitude analysis of D} — Kzt x" JHEPOS(2021)151

o f <% e | ‘ 352 DT events with purity
= 301 2
3 | ;f of 88.9% @1/s = 4.178 GeV
< 2oF c T
a f a2 i \
%10: élo: H , | i J —: + s+ 0 0+
2 2 P . D - K"x”, K™m™ are good modes to
[k . —~-rr‘ :1—. S ",t:i"; ]
_5r T AT search for CPV and study the SU(3) .
& & E.“*m” bl . .
B b ! o R T symmetry and its breaking effect.
M, (GeV/c?) M o (GeV/e?)
60
fg I
% F —— data
240- fit result ]
8 I ——— background ~
g2 Kip(770) RS
2 - Kpassy) 5 ]
olbdereths b (892)’n <)
= 'H.m NIRAE - - Koy 5
5—: _3: | tttt ””u ln ] H T .T _____ K (1410)01'l',+ N
s 1 T Ts
mu(GeV/cZ) i
Fit model:
2
Amplitude Magnitude (p,)  Phase (¢y,) FF (%) Significance (o) M7, (GeV?/c?)
Df — K0p* 1.0(fixed) 0.0(fixed)  50.2+7.2+3.9 >10 ’
D} = K2%p(1450)* 2.74+0.5 224+02+0.1 204+4.3+44 >10
D} — K*(892)x* 0.440.1 32402+0.1 84+£22+0.9 5.0
D} — K*(892)*#" 0.3+0.1 02+02+02 46+1.44+04 4.0

D} — K*(1410)7+ 0.8+0.2 02+03+01 33+1.6+0.5 3.7




BF measurement of D" — K'x

—7tr r T 1 T 1 A
—~ 60F 666137’ ’ -
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M(DS) GeV/c?

Signal shape: MC simulated shape @ Gaussian

Background shape: MC simulated shape

B(D}

%(D: - K0p+) =

+7t0 JHEP06(2021)181

Showing the measured BFs of D, — VP and
theoretical predictions from various models (x1073)

Channel PDG [1] Y.L. Wuetal [7] H.Y. Chenget al. [8§] F.S. Yuet al. [4]
KOt — 9.1+7.7 11.47£0.48 75+£21
K*(892)°7t 2.1340.36 3.3£3.5 3.65 + 0.24 1.5+£0.7
K*(892)*n° — 1.3+£1.3 1.02 £ 0.07 0.1+0.1

(5.46£0.84+0.44) x 1077

[4] PRD 84 (2011) 074019
[7] EPJC 42, (2005) 391
[8] PRD 100, (2019) 093002

Test the CP conservation:
(D) - B(D;) _
B(D;) + B(D;)

o« Acp= (2.7+£5.5+0.9)%

— K%*7%) = (5.43 £0.30 £ 0.15) x 10~3

Statistical error dominant.
No CPV is observed.

B (D} > K*¥z+) =(2.71£0.72£0.30) X 107
B (D} - K**x") = (0.75+£0.24£0.06) x 10~?

Most precise measurements




Amplitude analysis of D - K’K n*n*

Phys. Rev. D 103, 092006 (2021)

"%m_ I @ | %m. b ) "%‘5"' © ]
: : =1 * Argus Collaboration (1992):
Z s ?oo- ? H.t g :
5 E £ 5o + ] -
: R I P ) 2l *w.] B(D}— K*K")=(7.2£2.6)%
1 1.2 14 07 08 09 1 0.8 1 1.2 §

M(KgK') (GeVl/e?) M(K:n’;) (GeV/e?) M(K'T3) (GeV/c?) 7 PhyS C 53 (1992) 361
- - ~ 150F
;:200 ézoo- (e) 4 é
Zro A = 1308 DT events with a purity
7100 “Z100f =z
3 g t sl
gso- gso» ! g Of 94.9% @ S = 4 . 178~4 . 226 GGV

08 T4 1.2 07 08 08 1 14 T4 1.6 1.8

M(K_7}) (GeV/c?) M(Kn}) (GeV/e?) M(K_KT}) (GeV/c?) + Orp— 4+ _+\

g : « BD} — KK 7*7+) = (1.46 £ 0.05 + 0.05) %
% % %"’”' it o) k4 7-%()
o : : P | B = KK = (5342039 £0.64) %
Q < a
.g 50} g E 50 H 4
g g & ;
14 15 16 1.7 1.8 04 06 08 1 12 1.4 .

M(KJK'T3) (GeV/c?) M(m;n}) (GeVie?) M(KTi7}) (GeV/e?) Much more precise
FIT model:
Label Component ¢ FFE(%) Significance (o)
I D [S] - K*(892)* K*(892)° 0 (fixed) 343+£3.1+£52 >10.0
I D} [P] — K*(892)*K*(892) — 1.61 0.08 +0.03 + 7.5 1.1£0.1+83
I D [D] - K*(892)* K*(892)° —0.16+£0.14+004  45+08+0.3 8.2
v ( DI — K'(892)" K* (892)° 206+£29=49 | Dominant
\'% D{ — K7(892)" (K77 )s_ave 1.85 = 0.15=0.09 S50 1.2 1.0 6.2
VI D = K*(892)°(K%7 )5, une ~157+01240.13 73+ 11409 9.1
VI D — n(1475) ", n(1475) = ay(980) 7+ —195+0.15+007  108+26+52 44
VI D — n(1475)z* ,n(1475) > K*(892)°KY 0.05 +0.15 +0.11 22406402 45
X D — n(1475)x* ., n(1475) — K*(892)* K- 0.05 +0.15 + 0.11 22406402 45
11X D — n(1475) ", n(1475) - K*(892)K 49+14+10
1110 D} — n(1475)x*,n(1475) > (K9 )g_ure K™ 23040114007  236+36+75 6.7
X D — f,(1285)7, f,(1285) — ay(980) 7+ —0.89 +0.26 + 0.14 22405402 6.0
XI D > (K*(892) K-)prt,(K*(892)"K-)p > K*(892)* K~ —107+0.11+£0.03 108+19+17 9.2




1 Amplitude analysis of D - K"K n* " arXiv:2103.02482

- ¢
700 T : + .
ol 3 . Dominated by D — V Vprocesses:
500f =
5400— ; +
@ 300 8 Uu S
= S + C “
S 200F o + + + / —
G jof B M’O [ W+ K*O
] 1‘.1 12 1f3 1.4 15 1505 1.‘01 1.615 1.02 1.5‘2‘5 1.63 1.035 N 07 08 09 1 1‘.1 1?2 C d | d
Mass (KK*) (GeV/c?) Mass (KK") (GeV/c?) Mass (K*n?) (GeV/c?) +
250 250f - ()DS | D+
T T & 300F ~ S s
% 200 % 200 ( ) % 250F (f) 8 U
e
g 150 E 150k 2 200 ¢ K*‘I'
g & 8 1ok _\
3 100 B 100F ] S S
5 5 + A § 100
o 50 & ot T F W sof (a) (b)
Y07 08 09 o 1 ll.‘l2 12 03 04 05 P.g 0.7 02l8 0.9 0 07 08 09 1 1‘.12 1.2
Mass (K% (GeV/c?) Mass (n*n?) (GeV/c?) Mass (K7*) (GeV/c?) Label Amplitude Phase ((ﬁ,l) FF (%) SS (o‘)
s T e ok I DF[S] — ¢p* 0.0 (fixed)  42.64+1.30+0.77 >20
& § &
S sk S 160 S s 1 D}[P] — ¢p* 1.64+0.05+0.02 8.58+0.69+0.37 15.2
140 .
S R B = 11 D}[D] = ¢p* 1.58 £ 0.06 £0.02 4.89+0.79+0.47 8.4
8t g b & 1o ( DI — op* L 56.17 + 1.05 + 1.24) ---
H g § 100 v DF[S] = KOK** 1.13 £ 0.06 + 0.03 15.49 + 0.81 + 0.36 >20
o s 0k W so \% D[P - K*°K** 2.824+0.07+0.03 6.13+0.50+0.19 16.2
0 - . . . 0 - + jo w0 g ) y )
" Mass (Kra) Gevic "2 Vs (kcm) Gavidl %% Mass (K (Gevicd Vi D. (D] _’_1‘0 K L76£007£0.03 400+047+0.34 125
[ DY - K°K** o 22.44 + 0.81 + 0.32)

VII Df — KY(1270)K*, K9(1270) — K p* 5.36 +0.06 +0.10 9.81 + 0.80 + 0.46 >20

)(2/n df = 288.6/273 DI = KY(1270)K+, K{(1270)[S] — K070 e 0.69 £ 0.13 £ 0.12
DI - KY(1270)K*, K9(1270)[S] - K*~ =+t . 12740274025 ---
VIII D} — KY(1270)K™*, K?(1270)[S] = K*x 0.09£0.144+0.12 1.87+0.394+0.36 7.2

+ 01« -+ g0 r+0.__0 14
. . 0 D} — K(1270)K+, K?(1270)[D] — K*Ox 0.22 + 0.05 + 0.03
3088 DT events Wlth plll'lty Of 97-5 A’ @ D} — K9(1270)K+, K9(1270)[D] — K*~ =+ 0.41 £ 0.10 £ 0.05
IX Df — KY(1270)K*, K)(1270)[D] — K*7 1.62+0.15+£0.12 0.64+0.16+0.08 5.5
s = 4 . 178’”4 . 226 GeV D} — K9(1270)K*, K9(1270) — K*= 2.57 + 0.42 + 0.42
D — KY(1400)K*, K{(1400)[S] — K*0x° 2.67 £+ 0.36 4 0.17

D} — K9(1400) K+, K9(1400)[S] — K*~xt e 4.90+0.65+0.29 ---
X D — KP(1400)K™*, K?(1400)[S] — K*m 5.66 +0.08 +0.05 7.23 +0.95+0.41 12.0

The amplitudes of V|||, IX ) X and Xll are XI DI = af(980)p" 2.33+0.10+0.09 1.61+029+0.21 6.0
. . . DI — f1(1420)7", f1(1420) — K"~ K+ 0.87+0.17 £0.07 ---
fixed by Clebsch Gordan coefficients D7 —»fi(l420)n*.fi(1420) > KK 0.87 £0.17 £0.07 - --
. . . XII  Di — f1(1420)7*, f1(1420) — K*FK* 5.14+0.10+0.05 1.35+0.28+0.11 6.5

and cha rge conjugation relations XIII DI — f1(1420)7", f1(1420) — a3(980)7° 5.77 +0.14 £ 0.07 0.65+£024+0.12 3.6

XIV DI = n(1475)7", n(1475) — a3(980)7° 0.98 +0.08 +0.06 3.28 +0.38+0.25 9.7




BF measurement of D — K K ntrn® arXiv:2103.02482

— — N
o (6] o
o o o

Events/(1.2 MeV/c?)
3

« BD} - K Ktatn% = (542%£0.10+0.17) %

i 4365 83 « BDT — ¢pp*) = (622 £0.17 +0.24) %

Consistent with theoretical prediction
PRD 49, 269(1994)

BDF - K+K0) = (5.46 +0.23 +0.18) %

M(D,) GeV/c?

1.9 1.95 2

2.05 _ B(KY— K*n )
RK1(1270) = @(K? N Kp)

=(0.99£0.15+0.18)%

Our result is consistent with the results measured by LHCb
[JHEP02(2019)126] and CLEO [PRD 85, 122002]

Rk, (1270) Process

0.81+0.10 D° - K"K ntn~
1.18 £ 0.43 D° — K~ K, (1270)
0.114+0.06 D° — K+ K (1270)
0.1940.10 D° - K ntatn™
0.244+0.04 D° - K ntntn™
0.45+0.05 Bt — J/YyK ntnm™
0.30 +£0.04 Bt —» J/Y K ntmw™
038+0.13 K p—>K 7 n'p
0.45 +£0.14 D° — K~ K (1270)

Experiment

LHCb [19]

CLEO [20]

CLEO [20] [19] PRD85, 122002 (2012)
BESIII [21] [20] PRD95, 072010 (2017)
LHCb [22] [21] EPIC78, 443 (2018)
Belle [23] (Fit 1) [22] PRD83, 032005 (2011)
Belle 23] (Fit 2) [23] NPB187, 1 (1981)
ACCMOR [24] [24] JHEPO5, 143 (2017)
CLEO [25]




Amplitude analysis of D] — na*n "~

Observe W-annihilation for D — a0(980)+,0(770)0-Amplitude

1306 DT candidates with larger than 85% purity

a,(980)"

p(770)°

arX1v:2106.13536

Phase FF (%)

a1(1260) " (p(770)°7H)n 0.0(fixed)

a1(1260) " (fo(500)7*)n 5.0 £0.1 +0.1
a0(980)* p(770)° 2.5+0.1+0.1
n(1405)(a0(980) 7 ")7t 0.240.2+0.1
n(1405)(ao(980) 7w )nt 0.24+0.24+0.1
f1(1420)(ao(980) 7 t)nt 4.3 +0.2+04
f1(1420)(a0(980) 7~ )t 4.3 +£0.24+0.4
[a0(980) 7 H]sm™ 0.1+0.2+0.2
[a0(980) T~ s 01+£024+0.2 3.44+0.8+0.6
[fo(980)n]sm™ 1.4+02+03 62+1.74+0.9
[fo(500)n]s7™ 2.5+0.240.3 12.74+2.6 +£2.0

55.4+3.9+2.0
8.1+1.9+21
6.7+25+1.5
0.7£0.2£0.1
0.7+0.2+0.1
1.9+0.5+03
1.7 0.5+ 0.3
5.1+1.2+0.9

@y/s =4.178~4.226 GeV

80 T T T T
60
@40 m
> 20 h
@ P . e c— E
= s 1 0.5 1 1 15
§ M@n)(GeVie) M@m)(GeVie) Man (Gevic)
5100 }
s f
9 50 ﬂ
=

]

1
M(rn) (GeV/e

1.5 0.5 '
) M(n'mtm)

T 1 1.5
(GeV/er) M(mmtm) (GeV/c?)

First measurement:

« BD} - nrtatnT)=(3.12£0.13£0.09) %
Dominant process:

« B(D} — a,(1260)* 1y, a,(1260)" — p°z+)
— (1.73 £ 0.14 = 0.08) %

W-annihilation contribution:

o B(DS - ay(980) p*,ay(980)* - na™)
= (0.21 £0.08 = £0.05) %

Larger than the fractions of most other

measured pure W-annihilation

decays



Amplitude analysis Of D+ —_ Kg K+71,'0 Phys. Rev. D 104, 012006 (2021)

- * First amplitude analysis
* 692 DT candidates with 97.4% @

Topological diagrams for D™ — K*(892)"K!
Vs =3.773 GeV

Data Fit model . . .
K*(302)* _ }1\'* (892)*
W 3 W+ °
2 4 2 4 D+ <
I s L : ¢ —> > s )
i F- g @ & I 4 ® @ K'(KY) R
r 3 i ; 3 d - d d d ’
~ L5 o L5 (a) (b)
“f i 25 § i 25 :
3 . 8 ) W W
G 15 & I 15 . fJﬂML% . S JHIML'E .-
= | ; L ; _ ]1\“(392)+ _ )1\"(897)+
[ i o ' - <:
0.5 05 05 . 0.5
L [ ".-.Lr : . L M IR L. . .ET I [ . d - d ’K‘](AE) d - - d }K‘](AE)
05 I L5 2 ° 05 I L5 27° © @
M;..o (GeVc*) M;. ., (GeVc*)
X*nbin = 86.6/72 = 1.2 a0k X3mbin = 56.7/50=1.1
100¢
:Q © :Q 35t
2 80 > 30
] @] o5t
S 60 S
o S 20f
~ ~
% 40 3 15}
= =
5 20} 4 & %
3 SF
NI# 11 I+| 1 I+I+P' 1 G 1 111 | 111 I 11 It 1 I+I+| I+I 1 | 111 | 111 | 1 1 G
5 3 5 5
x_sl ! - q v I L h 1 °1e = 5 1 | 1 ! R Ch e s5hL bl hd
04 06 08 1 12 14 16 18 2 04 06 08 1 12 14 16 18 2 1 1.5 2.5 3

2
M. (GeV7/c*) Mo (GeV/c?) Mg o (GeV7/c?)



Amplitude analysis of D* — K?K* ! Phys. Rev. D 104, 012006 (2021)

- A factor of 4.6 improvement for B . ggp)* KO

Amplitude Magnitude Phase ¢ (°) FF (%) Significance

DT — K*(892)T K¢ 1.0 (fixed) 0.0 (fixed) 57.1+2.6 29.60
Dt — K*(892)°K* 0.41+0.04 162+10 102415 11.60
Dt - (K'71%)s_wave K& 2.02+£0.37 140+14 39415 520
Dt — (K31°%)s_wave Kt 3.1440.46 —173.74+9.7 9.7+ 2.6 740

BF This work PDG
+ * 4 +7r0 0
+ 0(K0 - 0VK+
A DF oy (10.2 £ 15star. % 2.20y50.)% -
B(D" — K*(892)*KYg) |(8.69 & 0.40stat. & 0.64syst. &+ 0.51p,.) X 107°| (17 £8) x 107°
B(Dt — K*(892)°K™) [(3.10 & 0.4644a¢. £ 0.68ys;. +0.18p,.) x 1072 [(3.741932) x 1072

Before release of this analysis: After this release: accord well

4 0o variation

" Latest calculated: arXiv: 2014.13548

Model B(Dt — K*(892)TK2)(x107%)  Mode Biheory Beoxp
role. 62+12 D* - K*K* 5.92+-0.18 3.71+-0.16
FAT [mix] 5.5 -
TDA tree] 5.02 & 1.31 Dt — K'K** 16.28+-0.61 17.6+-1.8
TDA[QCD-penguin] 4.90 +0.21
PDG 17+ 8

Our understanding of the charmed dynamics improved



8 Amplitude analyses of otherD*/D"/DDecays

Amplitude analysis of D* — K'z*ztz~ PRD 100, 072008(2019)
Amplitude analysis of D° - K=z*z°z" PRD 99, 092008(2019)
Amplitude analysis of D} — 7tz PRL 123, 112001 (2019)
Amplitude analysis of D’ - K=ztz"z~ PRD 95, 072010(2017)

Amplitude analysis of D — z*z*z~  BESIII Preliminary



Summary

* Amplitude analyses and BF measurements of:

D} > K K*z*  #=(5.47+0.08+0.13)%

Df » KVz*n° [95’ =(5.43+0.30+0.15) x 1073 (No evidence ofCPV)]

(
D} - KSK~n*rnt =(1.46+0.05+0.05)
D} - K K*n*z" =(5.42£0.10%£0.17)%
Df - prtatz™ B=(3.12+0.13+0.09)%
DT - KK*7°

B
B

* Precise measurements of two-body decays:

B(Df — ¢pn*) = (4.60+0.17)%
99(1); N 1‘<*(892)0K+> = (3.94+0.12)%

B(Df — ¢p) = (6.22£0.17£0.24)%

B(Df — K2p*) = (5.46£0.84+0.44) x 10~
B(Df - K*z*) =(2.71+0.72+0.30) X 10~
B(Df - K**z%) = (0.75£0.24+0.06) x 10~

8

(DF = K**K™) = (5.46%0.23£0.18)%
(D* > K*K*) =(2.71+0.72+0.30) x 107
(Ds* - a0(980)+p(770)0) =(0.21+0.08+£0.05) x 10~

AN 7

B(D* —» K**K)) = (8.69+0.64+0.51) x 107

)Y

Thank you!



back up



Amplitude analysis of D] — nta'ny PRL 123, 112001 (2019)
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R @ 7 wioof
© A 1 2 |
.-% HL -';:5 ‘.':‘. 3 . E [
2 1+ -~ w,:‘ < '{:?‘_%?\"s . .—: L%
P s & o B oo
1 2 3 0.5 |
M. (GeV7/c* o c? . .
. —— e — Men GVIE) - 1239 DT events with purity
3 ef % ol of 97.7% @wy/s = 4.178 GeV
= =
8 40 | 8 40
N 2 » BIDf - nn’) =3.4x107
BN i 'Y A | B e BDF - 1tp) < (1.9+1.2)x 107
1 1.5 .
MU T ey GVl « BD; — ntr’n) = (9.50 £ 0.28 +0.41) %
o (e) «
S 2t o « B(an(980)T 7%y = (2.20 + 0.22 + 0.34) %
E ‘ M(n+n0) > 1.0GeV/c? (ao(980) )= )%
- I o
Z w0f b The BFs of D — a0(980)+(0)7t0(+) are
. : significantly larger than BFs of pure
M, (GeVIc) M, GeVIc) annihilation processes by 2 orders of
magnitude.
Amplitude ¢, (rad) FF,

2 —
Di—p'n 0.0 (fixed) 0783005040021 & /ndf = 82.8/77

Df—(z"2%yn 0.612+0.172+0.342  0.054+0.021+0.025

Df —ao(980)z  2.794+0.087+0.044  0.232-£0.023+0.033 Significance > 50




