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» Introduction

> Strong-phase parameters in D°/D? decay

> Amplitude analysis of D} and D° decay

> Branching fractions (BFs) of D and D* /D decay

» Summary
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Beulng Electron P05|tron Colllder II(BEPCII)

.| 2004: Started upgrade BEPCII/BESIII
> /s =2.0~4. 9Gev
> L =1x103 cm~2s 1(April 2016)
9" 2008: Test run

~ 2009-now: T-charm physics runs
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Charm data and analysis method

» Data produced near threshold without accompanying particles:

Datasamples 5 (GeV) Int.L (fb™')  xCLEO-c S — P
D 5 3 . 7 7 3 2 . 9 3 3 ' 6x .38- - - Data taken at around D;D; threshold
B 22000~
D.D;} 4178 3.19 5.3x o
— E
DDy 4.189 — 4.226 3.18 - 31000~
D Single tag (ST): B(D % f) _ NSlg MARKIII BESII CLEOc BESIII
2XN %5 xe
* For partial reconstruct, few bkg channels. _
A DT event: Tag side
N 1 K_ K+
O Double tag (DT): B(D = f) = —or= 1
Ncp Xe D
. . e’ e
* DT provides clean samples for amplitude y
. . D
analysis and BFs measurement. Signal S'de/ \ \K
T S

e



Strong-phase parameters in D° — KS/Ln n

i
[Phys. Rev. Lett. 124, 241802 (2020)]  [Phys. Rev. D 101, 112002 (2020)] D° Kk~ e
» Use self-conjugate multi-body decays (GGSZ approach): _ /D \<? -
e DO > K.hth™ (h = K, 1) [Phys. Rev. D 68, 054018 (2003)] B e &) jﬁ"’
* Three Binning schemes are used in this work [Phys. Rev. D 82,112006 (2010)] % K_/Q
3 3 3
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» 2-D fits are performed on all DT events, K; and v in DT events are missed.
» To improve the statistics of K¢ vs K¢, two partially-reconstruction methods are

used by missing 1 w* from D and missing 1 ° from K
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Strong-phase parameters cl@ and sg')

Red: this work Blue: expected values Green: CLEO-c results
[Phys. Rev. D 98, 110212(2018)]
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» The most precise measurements to date.
» The strong-phase parameters are limited by statistical uncertainty.

> Afactor of ~2.5 (1.9) and ~2.8 (2.2) more precise for ¢; (s;) and c¢; (s;) than
previous results, respectively.

» The associated uncertainty on y is reduced from ~“4° to ~“1°in B~ —
D(K;nm) K™ [GGSZ].

» The improved result is important input for y measurement by B decay.
see back up for ¢; (s;) 7



Strong-phase parameters in D? — Kg/LK“*K“

[arXiv: 2007.07959]
» Using the equal Adp binning scheme (GGSZ approach):
157 T 1 15\ T T 1] 1-5{"'1""!"'!"'!"'!"1 . T T T T ™
;: %t()ag;ncal (a) i 17: Srtoat:;tlcal (b), 1;: %?t:f“cal (C)ﬁ 1 ik: —?‘:,i:lsﬁcal (d) |
0.5} A\ ] 0.5 A . 0.5[ N ] 0.5 w : N ~
@ 0| | wof . W of 1 wol |
05| -0.5 » 051 0 . 05)
A Lo 1l CLEO-c ] Al CLEO-c ; 1| CcLEO-
| * BaBar Model | ] | * BaBar Model ‘ ] . * BaBar Model \ \ ] J* BaBar Model | | 1 ]
%5 05 0 05 1 15 155 1 05 o 05 1 1.5 ey a— ] 05 1 15 185 1 05 o 05 115
) [ ] ['] ! T L
and s; ~ for N=2 equal- A51) bins [ I'and SL[ I'for N=3 equal-Ad), bins
1.5 I | 151— atistica N
1;:’?‘:’zitt;lstlcal (e) : 1:_2}0:3]( 1 (f),
05| . 05| i Pink: CLEO-c results
o o 1 wof : Blue: BABAR model
0.5/ 1 05 Black points with error bar: This work
-1 — CLEO-c ] -1 :‘_ CLEO-¢ ]
| * BaBar Model ] * BaBar Model
155 405 0 05 1 15 Y5 o5 ) ~ 05 1 15
'
C; and s; - for N=4 equal- A6D bins

» Still imited by statistical uncertainty
> The best precision for strong-phase parameters of D? — KSQ/LK+K_ decay.
» Determination of charm-mixing parameters and search for CP violation.



Dalitz plot analysis of D — K2K+K“

[arXiv: 2006.02800]
» Using 1856+45 flavor-tagged signal events with a purity of 96.37%.

» The Dalitz plot (DP) is well described by a set of six resonances.
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» The DP projections

Full dots are data ‘

Blue line is amplitude model 0
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Results from DP analysis:
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Final state ‘ Magnitude ’ Phase [rad] ‘ Fit fraction [%] ( ’ Sign.[o]

B
51
7
)

4 o
<t

N

70
60

a0(980)° K9 1 0 90+ 10417 >10
ao(980)TK~ | 0.647082 £0.09 2.941019 +0.06 34+7+6 >10
#(1020)K2 | 0.74F95% +£0.08 | 1.6740.084+0.19 48+243 >10

a2(1320)TK~| 0.12+£0.034£0.01 | —2.927028+£0.31 | < 2.3 (@90% C.L.), CV = 1.4 3-9}
5.9

T
xiD/uclf =92.15/99

40
30

—— Data
= Bkg

Entries / 0.009
=]

H|IIII|HII|IIII|HII|I|\L

a2(1320)" K*| 0.094+0.034+0.02 | —0.06 £0.23 +£0.28 | < 1.6 (@90% C.L.), CV = 0.8 | 3.5
ao(1450)"K*| 0.1670324+£0.04 | 0.1240.58+0.50 |< 13.2 (@90% C.L.), CV = 2.2| 3.5

10

HII|IIH|IIII|\III|II|I|HII|IIH

Total | | | 176 + 20 | ;1 . -&“::. - wu.l.::'”‘.w .:6“ ;;: [;.3 ;c]
O The coupling of a,(980) to KK is: E 23_ tyfndf =939799 i
% S0E- =

I = (3.77+0.24(stat.) £ 0.35(sys.) ) GeV i | -

20 3

O The first absolute measurement: _‘
B(DO . K2K+K—) _ gﬁ;é: PACLILE ~,1 .2.....-."; _.rl_:ur.- -"-16-~.mh; [.;;t.é;/c‘]

(4.51 £ 0.05(stat.) & 0.16(sys.))x 10™?.  Systematically limited .



Amplitude analysisof DY > K"K m™

[Phys. Lett. B 351, 591 (1995)]

» Provide inputs for theory and refine theoretical models.

> An obvious difference on BFs of S(980)r™ between BABAR and CLEO.

» The DP projections:

——>

Black dots with error bars: data
Blue solid lines: projection of result

Comparison with BABAR and CLEO results:

Amplitude BABAR CLEO BESIII (this analysis)
DY — K*(892)°K* 47.9+0.5+0.5 47.4+1.5+0.4 48.3+0.9+0.6
DY — ¢(1020)n* 41.4+0.8+0.5 42.2+1.6+0.3 40.5+0.7+0.9
D} — S(980)r* 16.4+0.7+2.0 28.2+1.9+1.8 19.3+1.7+£2.0
D} — K;(1430)°K* 2.4+03%1.0 3.9+0.5+0.5 3.0£0.6+0.5
D — fo(1710)n* 1.1£0.1+0.1 3.4+0.5+0.3 1.9+0.4+0.6
D — fo(1370)n* 1.1£0.1+0.2 4.3+0.6+0.5 1.2+0.4+0.2
>, FF (%) 110.2+0.6+2.0 129.5+4.4+2.0 114.2+1.7+2.3
Y:/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%) |

.

> BESIII results are closer to BABAR’s.
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[Phys. Rev. D 79, 072008 (2009)]
[Phys. Rev. D 83, 052001 (2011)]
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BF measurementof Dy - K"K w™

Dy — othertag&& Dy - K"K n™ D7 - K*K n~ && D - K*Knt

i (a) i (b)
200 Category A * Category B
NQ i n AN
2 1501 I
> | 7
F@ 100}~
: | A\
W 5o %@'
mg,(GeV/c?) dM(GeV/c?)
Fit of mass of Ds from signal side Fit of mass difference of Ds from

signal side and tag side

DT yield (A and B): 5148 + 77
BFs results:
B(D}f - KTK~7") = (5.47 £ 0.08stat = 0.135y5)% m=) The best precision up to now!

B(D} — K*(892)°K*) = (3.94 £ 0.12)% wm) Consistent with theoretical predictions

+ L1090+ — (4 & 7.
B(D} — ¢(1020)7t) = (4.60 + 0.17)% [Phys. Rev. D 93, 114010 (2016)]
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Dalitz plot analysisof D} » w ™ m™
> £,(980) resonance still needs to be better understood. (Phys. Rev. D 93 (2016) 114010]

» Important input for the global study of D.>VP.

Dalitz plot:

13.8 K data events with 80% signal purity
in the signal region for DP analysis.

> 900F e
©  800F 3 |8
S 700
;’, 600E- X 3 I
‘\@ 500~ £
§ 4002— I
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00 ‘ m(” ©*) [GeV?]
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] . . . . . — 1.5 —
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Results of D » mrm w™

» Fit results by using the BABAR model.
See back-up for other models tested  [phys. Rev. D 79, 032003 (2009)]

Decay mode  Decay fraction (%) Amplitude Phase (radians) S-wave is Pa rametrized by an
H(1270)x* 1052 £0.83 £ 1.15 I. (Fixed) 0. (Fixed) interpolation between the N=29

p(770)r* 0.87+038 +£0.52 0.13+£0.03+0.04 544 +£0.25+0.62

p(1450)* 126 £0.40 £0.53 091 £0.160.22  1.03 +0.32 £ 0.51 control points also used by BABAR:

S-wave 84.15 £ 0.83 + 1.30 7 (M)
Total 96.80 + 2.45 £ 3.50 Asywave(Mrr) = Interp(cx(mzz)e™ ™™ =1,
Blue dashed: background, Gray: rt/t S-wave,
Red: f,(1270)m, Yellow: p(770)r, » With improved precision, our results are
Magenta: p(1450)r, Blue: full model compatible with BABAR measurements:
F (O] —~ 10_
F 3 1200 5 30 2 L
31000 = [ g -
& c i © L
% % I 'j —— Stat+Syst Error g 5‘ A +Syst Error
:>j = L Il — Stat Error ) 0 ° Stat Error
: e 20- ‘| 5] BABAR § Q\&BABAR
o e R AN . L
G00.511.522.533(6 : 4 L -
Q m2(r* %) [GeVY] 10+
F 21200—
2 1000F i
g 800F o & L | | |
& oo 005 1 15 05 1 15
ol m(r*T) [GeV] M) [GeV]
G(;‘:bfz 04 of.evc‘Jfls.q”1'f'2'1‘.'4 1618 2 I R T 253 35 [Phys. Rev. D 79, 032003 (2009)]
mm ) [GeV? m( n*)mgh [GeV?
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> Crucial calibrations to different theoretical models
> Explore SU(3) asymmetries for D& meson

Seven channels:

BFs of D

Fit of |nvar|ant mass of D}

Wl 400
1 200

1 1200
1 1000
i 800

+ Data
~Fit result E
- Signal curve ]

D:-n'n"

- ~Smooth bkg 7
i e00f - Peaking bkg

S 15t sy 7 o

‘?.90 1.92 1:.5)41;)6 1.98 ..2..00 2.02
M(K*n')(GeVIc?)

990 1.92 194 1.96 1.98 2‘00 202
M(n'z")(GeVIc?)

.9 MeV/c?)
S

Events/(1
N w
o o

=
o
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1500

1000

500

.90 192 194 196 198 2.00 202
M(K " n)(GeVic?)

.90 192 1.94 196 198 200 202
M(qrr")(GeV/c )

T > PP

[arXiv:2005.05072 accepted by JHEP]

Using 6.37 fb~! DsDs* data at
E,.. =4178—4.226 GeV

é 500
400
5300

& 200
>
W00

5000 F
4000
3000
2000

1000

St

9.90 1.92 1..94 1..96 1.;38 2J00 2.02
M(K2r*)(GeV/c?)

90 792 194 1.96 198 200 202
M(K” 7%)(GeV/c?)

O Relative BFs compared with PDG

{ 25000f D}
3 20000

3 10000

990 1.92 194 196 198 2.00 2.02
M(K*K2)(GeVIc?)

15000 F

?.90 1.92 94 “1.96 1.95 2.00 2.02
M(K K n*)(GeVIc?)

Normalization mode

Precisions significantly improved

Relative BFs This work PDG [6]
B(K*n')/B(n'=") 707+£046+£0.11  42+1.3
B(K*n)/B(ymt) 931 +058+0.10 89+1.6

B(K%x+)/B(K*KY) | 7.38+£0.23+0.09 8.12+0.28
B(K‘*r])/B(I\"*r;') 61.7 5.5+ 3.6 -
B(n=*)/B(n'=* 46.90 £0.71 £ 2.04 -

] First measurement

A
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BFs of D —» ¢P

» Precision measurement of absolute BFs of D — ¢P
» Explore and check isospin symmetry between u and d quarks.

[Phys. Lett. B 798 (2019) 135017]

Four channels: 2D Fit for M vs. Mgk
=T 2 vl % il !
= [ — — Signal curve = 4000 > >
2 60001 - porER =T = 100 = 300
= Comb. bkg () H - i } H S
Z 40001 Z I z | Z 200
g 5 20001 5 sof = I
= 2000_ = | = [rresesessmmmnsems i |“I = 100:_
[ t -\ [ ;N :
0 pemeery ey 0 Bl i o e e T W B e B 0 1 e 0 Lot e sk o "Bl 1 1
1.84 186  1.88 1 1.02 1.04 1.06 1.08 1.84 1.86  1.88 1 102 1.04 1.06 1.08
My (GeV/c?) Mgk (GeV/c?) M, (GeV/c?) Mg (GeV/c?)
(@) Dt — ont (b) Dt — ¢K*+
% 1000f < 2000F T | | S
= = : = = 7
b 150 } L
2 2 1500 s f i = 400
=) A SN: = 100 SEmm o |
Z 500 I Z 10001 2 "k Z
g : | 2 ol S 2 ol s0p f
= "l 2 sof )\ & sop S e
0' ........... e e e 0' ) ‘/ L N . ) 0: ) J’\‘/‘_\\J ‘‘‘‘‘ ¢ 0 L . .
1.84 186 188 1 1.02 1.04 1.06 1.08 1.84 1.86  1.88 1 1.02 1.04 1.06 1.08
M, (GeV/c?) Mgk (GeV/c?) M, (GeV/c?) Mg (GeV/c?)
(¢c) D° — ¢n" d) D° — ¢n
O BFs compared with PDG ==) Precisions significantly improved
Decay mode AE (GeV) N;ig el (%) ( B (x10~%) Bext (x107%)
Dt — ¢m+ [-0.020,0.019] 17527 + 152 37.7+0.1 57.04£05+13 53.7+2.3 [4]
0.0627%14 + 0,002
+ + _ +28 —0.062
D+ — ¢K [-0.019,0.018] 12428 23.740.1 0 e oL 0.085+0.011 [4,89]
D% ¢m® [-0.077,0.035] 3333476 27.7+0.1 11.68+0.28 +0.28 13.2+0.8 [4]
D% — ¢n [-0.040,0.038] 102 +26 13.7+0.1 1.81+0.46 +0.06 14405 [4]

B(D® - ¢pn®) /B(D* > ¢pm*) = (2049 £0.50 £ 0.45)% =) Support isospin symmetry .



BFsof D > wnrmt

» Precision measurement of absolute BFs of SCS decay D — wm.

» Important inputs for B decays.

[arXiv:2007.02542]

. . . tag sig . .
Signal region 2D Fit for Mg’ vs. M Sideband region
L ot
“% 53 ! ;B N%J 2044t - ”'*H'-‘l"'
S TSR | | 3 e
z 20 iR E : =
51 50 15k Tag side §1 00 100 Tag side

50
-P AN S

"~ o e o e o) - ood ey x
84 1.85 1.86 1.87 1.88 P85 785 786 187 188 64 185 1.86 1.87 1.88
Mgc (GeV/c?)
15 5
—1on®
3|
20 10
2|
<
= 10 I
> 5 1 -
s
8 "
E,;ao
§ I 6 Tag side
£ 20 20
i} | 4
10 10|
| Ho i A 2
s e 880 E 27 FXTRUC AR TR
£& P82 87 1.86 1.88

186 _ 1.88
Mg (GeV/c?)

Entries/(0.50 MeV/c?)

¢ g

[ S S

P84 185 186 1.87 188

o 4 e —
1984 185 186 1.87 1.88
Mg (GeV/c?)

Tag side

[0 Results of this work: Six channels

Precisions significantly improved

Decay mode N‘s"én f (%) N‘S"én NEEI;SV NpE& Sig. Bint  psis (x1073) Bppg (x1073)
DY — wrt7n— 908.0+39.4 74.6 +1.5 610.5 +35.1 41.4 £ 2.5 411.2 +48.3 12.90 0.882 1.33 +0.16 £ 0.12 1.6 +0.5

(Dt —» wrtn0 474.0 +£42.8 73.3+ 1.2 329.0 4 34.3 — 232.9+49.8 7.70 0.872 3.87 +0.83 + 0.25 — ] First measurement
DY - wnb7% 2024105 75.2+5.6 22.1+£10.0 19.0+1.2 —15.4+13.0 0.60 0.862 < 1.10 —

DY — nntr~ 151.3 £14.6 426 +0.9 1150+ 153 6.1+£0.2 96.2+16.0 8.3c
Dt - prta® 61.54+14.3 41.440.7 47.34+16.4 — 41.94+ 158 3.50
DO — nnO70  57+38 406+33 13.14+48 20401 -1.64+43 0.lc

0.227 1.06 £0.18 £0.07 1.09+£0.16
0.224 2.47+093+0.16 1.38+£0.35
0.221 < 2.38 0.38 +0.13
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> Explore DD mixing, CP violation and quark SU(3)-flavor asymmetry.

BFsof D > KKnim

> Precision measurement of absolute BFs of D - KKn.

2D Fit for Mltgacg VS. M;ig

[arXiv:2007.10563]

01.84

M (GeV/c?)

1.86

1.88

184

186
Mg (GeV/c?)

Precisions significantly improved

D'—>KKintn 60F p* KK mtn 20} D’—>K'K n'n
20_
a0} 15
10 10
2 L
0 5
> D*'—»K'K'n*n® 15} D*—>KK '’ >
= 200 S 20 150
- < 100}
< <
= 100 Z 10
6ol 40t 60
40t a0l 40
20} | 20
%84 186 188 184 186 188 184 186 188 %84 186 18
My (GeV/c?) Mg (GeV/c?) Me (GeV/c?) Mgt (GeV/c?)
O Results of this work: Nine channels
Signal mode AEg, (MeV) Npst €sig (%) Bsig (x1073) Bppg (x1073)
(D% —» K+*K—7%" (=59, 40) 13214139  8.2040.07 _ 0.69 + 0.07 + 0.04 - J
D® — KOKYntm~ (—22,22) 62.5 + 10.4 514+0.04  0.5240.09 +0.03 1.224+0.23
D% — KK~ mtr° (—43,32) 195.8 +20.3 6.38 +0.06 1.32+£0.14 £0.07 -
D® — KOK+7—n0 (—44,33) 119.3+12.9  7.944+0.06  0.65+0.07 £ 0.02
Dt — KtK—7tq0 (—39,30) 1311.74+40.4  12.72+0.08  6.62+0.20+0.25 2679
(DT > KK 7070 (—61,44) 347 £ 7.2 3.77£0.02  0.59 +0.12 £ 0.04 )
Dt — KYK—ntrt (—22,21) 467.9+26.6  13.24+0.08  2.27+0.12+0.06 2.38 +0.17
Dt — KYK*ntrn— (—21,20) 279.6+18.1  9.394+0.06  1.91+0.1240.05 1.7440.18
[ DT - KIK3n+r° (—46,37) 80.4 + 12.0 3.84 4+ 0.03 1.34 +0.20 £ 0.06

] Five channels are observed
for the first time.
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BFs of exclusive hadronic D — nX

[Phys. Rev. Lett. 124, 241803 (2020)]
» Key potential backgrounds in some Lepton Flavor Universality (LFU) tests

> Known DY/D™ exclusive decays to 1 only account for 44% / 16%

» Crucial to address the tensions found in LFU tests with semi-leptonic B decays
» Search for CP violation in hadronic D decays

0 14 absolute BFs of this work: All 14 channels are first measured

Decay AFEg, Npt €sig Bsig
(MeV) (%)  (x107%)

D » K—ntn  (—37,36) 6116.2 & 81.8 14.22 185.3(25)(31)
D° — K%%)  (—57,45) 1092.7+35.2 4.66 100.6(34)(30)  Six charge-conjugated BFs and asymmetries
DO s KK~ n (=27.27) 13.1+ 4.0 9.53 0.59(18)(05) = — —
D“—>K"K‘g’n (—29,28) 73+ 3.2 236 1.33(59)(18) Decay B, (x107%) B (x107) Ak (%)
DO - K—7tnm 7 ( 44. 3()) 576.5+ 28.8 5.53 44_9(22)(15) DY —)fxo’rn i 182.1 £+ 3.5 189“1i36—‘1.9:t‘1.3ﬂ:1.0
D = Kdr+n—n (—33,32) 248.2+18.0 3.80 28.0(19)(10) Do—mg, +rz 98448 1063451 —3.9+324038
D° — K%7%x “n (—=56,41) 647+ 9.2 1.58 17.6(23)(13) bk mn ALTELT 48832 Zgﬂgi”
DO s mta—70n (=57,45) 508.6+26.0 6.76 32.3(17)(14) g;”;(f o éggfg 1§g§izz ‘Ogizgié
D+ — K%ty (—36,36) 1328.24+37.8 6.51 130.9(37)(31) D+% s 35.43&;4 oo 195016
D* — KK+ a (—27,27) 13.6+ 3.9 4.72 1.85(52)(08) T T s e S S
Dt — K—ntr+ny (—33,33) 188.0+15.3 8.94 13.5(11)(04)
D+ %A“ﬁ ' (—49,41) 487+ 9.7 257 12.2(24)(06) No evidence of CP violation found
D+—>~r+ +7n (—40,38) 514.6+25.7 9.67 34.1(17)(10)
Dt — at7% % (=70,49) 1925+ 17.1 3.86 32.0(28)(17)
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BFsof D™ » npm™ and D - nnmt

[Phys. Rev. D 101, 052009 (2020)]

» Clarify the gaps between inclusive and known D — nX decay rates.
» Provide important inputs for charm and B physics.

Three channels:

Events(0.5MeV/c?)

2D Fit for M;acg VS. M;ig

D" >mmnt

5
(=)

20

0
D*— tag modes

60

40

20

0 (AR DS TR

1.84

1.86

~1.88

Mg (GeV/c?)
0 Results of this work:

- D omrtn’

100

50

[ D't

200}

100}

0
200
150
100

;' 50

.

0783
M, (GeV/c?)

1.86  1.88

01.84

44 R

L = .4

) N tag modes

1.86 1.8
M, (GeV/c?)

Precisions significantly improved

N/A | First observation

Decay mode NDT €sig(%) Bsig (X10-3) BCLEO (X10_3)

[ D" — ynr™ 179 = 15 24.96 £ 0.12 2.96 +0.24 +0.10
Dt — yata’ 381 £26 28.11 £0.13 223 +£0.15+0.10 1.38 £0.31 £0.16
D° = yntn” 450 =25 39.98 £0.17 1.20 £0.07 £ 0.04 1.09 £0.13 £0.09

No evidence of CP violation found
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Summary
White Paper of BESIII

» Measurement of strong-phase parameters [Chin. Phys. C 44, 040001 (2020)]
* D° - K, n*n™: Best precision, important
e DO Kgf’/LKJfK‘: input for y angle

> Amplitude analysis of D° and D} O Test the theory

« DY > KSOK+K": First absolute measurement * Check SU(3) asymmetry

e Df > K*K~n*, n*n~nt: Best precision e Support isospin symmetry

> BFs of D} and D*/D° decay

e No CP violation found

* First measurement: * Best precision:
Dt - wntr! DY — PP:7 channels
D¥ > mm? D — ¢P: 4 channels
D - KKmm: 5 channels D — wrm,nmm: 5 channels
D — nX: 14 channels D — KKnm: 4 channels

17 fb~1 9(3770) data will be collected in the next two years. | . 4 « |
More results in D 5y hadronic decays are coming... 1%&[1%? !
20






Signal yield of D° — Kg/Ln+n‘

Mode Nst Niantn— Nit i v' Add 5 new CP tag decay
Flzlvor tags modes
Kt 549373 £ 756 4740+ 71 9511 + 115 _
K+n—no 1076436 + 1406 5695 + 78 11906 -+ 132 v’ The yield of DT
Ktrn ot 712034 + 1705 8899 + 95 19225 + 176 K, vs Kgmm is doubled by
+,- 5 = : . :
K™e"ve 458989 £ 5724 4123+ 75 using partially reconstructed
C P-even tags |
KK~ 57050 + 231 443 +£22 1289 + 41 samples
ato~ 20498 +263 184 +14 531 + 28 v Compared to CLEO’s
Kon°n° 22865 +438 198 +16 612+ 35
Grr 0 107293 £ 716 790 £31 2571 £ 74 ) [Phys. Rev. D 82,112006 (2010)]
Kyr0 103787 & 7337 913 + 41
¢ P-odd tags . DT event mode Scale to CLEO’s
K%r 66116 + 324 643 +26 861 + 46
K21y 9260 £119 89 +10 105+ 15 CP-evenvs Kgmmr 5.3
(G m— 2878 + 81 23+ 5 A0+9 )
oW 24978 £ 448 245 £ 17 321+ 25 CP-odd vs Ksmtt 9.2
K%n'ﬁ,r ) 3208 + 88 24 + 6 38+8 )
Kgnwh 9301 £139 81410 120+ 14 Ksnm vs Ksmme 3.9
KL 50531 4+ 6128 620 + 32 y
Mlxed C'P tags Ky nm vs Ksmm 2.9
(Kontn 188912 + 756 899 +31 3438 +72 )
Komtm_. 224 + 17
§[=( %!‘/TO’IT!(;E!-? !7r+7r_ 710 £+ 34 )
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sSuIq Pa12NJISU0I3l

e I S T T S A P SR N,

Bin migration effects of D° — K /Ln+n‘

True bins from bin +1 to bin -8
1 2 3 4 5 6 7 8 -1 -2

K vs. KO [Equal Ad,]

o i

e

True bins from
1 2 3 4

bin +1 to bin -8
6 7 8 -1 -2

T8 O FEE O O

s

K= vs. Ko~ [Equal AS,]

i

j246 (OS5 |

5 3 4 6 -1 8
[ Toz T11a Taso [1s2 1 1 T T 1
o ' S S i

-

s o]

In above tables, the blank places stand for the bin migrations where are less than 0.2%.

» Because of the resolution of data on DP, bin migration effects are
considered in fit as the efficiency matrix.

Nexpl:i:

8
PE = hepy Kj’;chj, /K!K" +K')),
J

» Neglecting bin migration leads to ~0.70;4¢ in ¢; and ~0.304¢ in S;
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Strong-phase parameters c; and s;

T T ol T T F 5 T L T T TTH
1.OF 1.Op - 1.OF
0.5F 0.5F . 0.5F
“» 0.0F “» 0.0F {1 < o00f
-0.5p -0.5F -0.5F

-1.0F -1.OF . -1.OF ]

A T T TE T EE e es A FETEEE ITE e FTETE AT A FETEE T FTETE T E T .

-1.0 -05 00 05 1.0 -1.0 -05 00 05 1.0 -1.0 -05 00 05 1.0
c; C} C}
[Equal Adp] [optimal] [modified optimal]
Red: this work Blue: expected values Green: CLEO-c results

[Phys. Rev. D 98, 110212(2018)]

» The strong-phase parameters are limited by statistical uncertainty.
> A factor of ~2.8 (2.2) more precise for ¢; (s;) than previous results.

» The improved result is important input for y measurement by B~ —
D(K;mm)K~ [GGSZ].
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S-wave of DT » mrm m™

Point # Mass (GeV/c?) Amplitude Phase (radians)

I 0.28 123134179 —350=120=1.19
2 0.448 280+ 0.55+0.76 —3.82+0.20+0.21 : -

3 0.55 3425054£070 3870152015 O Wave is parametrized by an

4 0.647 332+046+056 -374+0.15+0.13  interpolation between the N=29

5 0.736 545+049+0.70 —3.38+0.12+0.12 : :
6 0.803 622:0552073 31020132014  CcoNtrol points also used by BABAR:
7 0.873 7.88+046+0.73 —2.60+0.12+0.10 G (M)

8 0.921 118520572094 21620122010  AS-wave(Mr) = Interp(ci(ma)e by,

9 0.951 16.84 + 0.80 £ 0.98 —1.77 +0.11 +0.10

10 0.968 2174105+ 141 —121£0.11+0.10

11 0.981 2645+ 123+ 155 —058+0.11+0.07

12 0.993 18.64 + 0.89 + 0.98 —0.25 + 0.10 + 0.09

13 1.024 11.17 055+ 047  0.17 £ 0.10+ 0.11

14 1.078 8.00+042+0.18  0.55+0.10 +0.07

15 1.135 674+ 036 +025  0.98+0.09 + 0.07

16 1.193 6.10+0.32+046  1.28 +0.09 + 0.03

17 1.235 6.63+038+053  1.32+0.10+0.03

18 1.267 627+039+043  1.56+0.11 + 0.09

19 1.297 6.50+042+025  1.47 +0.10 = 0.06

20 1.323 7.50+047 £039  1.60 £ 0.10 + 0.07

21 1.35 727+049+0.69 1.75+0.10£0.11

22 1.376 7.53+0.51£045  1.80+0.10+0.13

23 1.402 849 £056+0.68 1.94+0.10 +0.07

24 1.427 8.08 057057 2.09+0.11+0.12

25 1.455 828 +0.63+0.64  2.54+0.09 +0.09

26 1.492 582+0.60+067  3.07+0.10+0.12

27 1.557 1.64£0.72£0.89  3.05+0.30 + 0.84

28 1.64 138+ 0.57+1.07  7.06+0.52 +0.98

29 1.735 209+089+ 182 7.32+051 +1.44
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Dalitz plot model of D} » ™™ m™

« Different fit models are tested, and Fit 4 is chosen as the
nominal fit model:

Decay Mode Decay fraction (%)
Fit1 Fit 2 Fit3 Fit4 Fit 5
H(1270)r* 13.2+0.6 125 £ 0.7 10.8 + 0.8 10.5+0.8 10.5 £ 0.7
p(770)n™* — 1.7+ 0.5 - 09+04 04+02
p(1450)7* - o 25+05 1.3+04 14+0.3
w(782)m* — — — — 0.3+0.1
(S-wave)r* 87.7+04 84.7 £ 0.7 85.7 £ 0.7 84.2+0.8 84.1 £ 0.7
Total 1009 + 1.1 989 +2.0 99.0 £+2.0 96.8 +24 96.8 +2.0
-2InL 40401.2 40348.9 40321.4 40303.2 40276.7
Significance . . 6.90 . 8. 70 ' 390 . 4.80
[Fitl + p(770)] [Fitl + p(1450)] [Fit3 + p(770)] [Fit4 + w(782)]
Xlv g =125 grg=114 dta-go = 1.02 fi-e; = 1.01 e = 0.99

The results of Fit 5 are considered as the systematic uncertainties on w ("Alt. Fit")
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