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Outline

 BESIII experiment

Datasets / analysis technigues

Highlights of recent results on
- (Semi-)leptonic D, decays

- Hadronic D, decays

- N\, decays



Beijing Electron Positron Collider
(BEPCII)

_ beam energy 1.0-2.3 GeV ‘\i"‘

; 2004 started BEPCII upgrade
> BESIII construction
3 2008: test run
2009 - now: BESIII physics run

8% © 1989-2004 (BEPC):

O v Lea=1.0x10% /cm?s

" £@™ - 2009-now (BEPCII):

y L_..=1.0x10%3/cm?(4/5/2016)

peak™



BESII Detector

Super-conducting magnet
1.0 Tesla

Muon Counter
8-9 layers RPC
ARp = 1.4cm~1.7cm

Time of Flight (TOF)
g.. 90 ps Barrel

T

110 ps Endcap

Beryllium beam pipe

Drift Chamber (MDC)
Up/p = 0.5% (1 GeV)

. e EMC (Csl)
0 NE = 25% (1GeV)
Nucl. Instr. Meth. A614, 345(2010) o,, = 05-0.7 cm/VE

Z,



Charm data sets at BESII|

Do+ data
- Taken @ E.,= 3.773 GeV, L, = 2.93 fb1
- e+e- »DoDo/D+D-; 21 M Do and 16 M D+ produced
« D, data
- Taken @ E_,=4.009 GeV, L,, =0.482 fb1
e ete- DD, 0.3 M D.* produced
- Taken @ E_,=4.178 GeV, L, = 3.19 fb-1
e ete- DD, 6 M D+ produced
 Accumulated in 2016
e /\, data
- Taken @ E_,=4.599 GeV, L,, = 0.567 fb-1
- ere- = AN\ 0.2 M A, produced



e* - >{(3770) >D* D-
2.93 fb! @3.773 GeV

Tagging method

For Tag side(reconstructed
from K*mt 1t ):

AE = ED— — Ebeam
ﬂ:ch = \/Eﬁcam B ‘pD— ’
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2.93/fb data @ 3.773 GeV

D*—- T'vviat — 1V (> 40, first evidence!)

- Split sample into TWO (1 dominant & it dominant)
- Simultaneous un-binned maximum likelihood fit

EThe t dominant sampleg A single candidate event: i
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B(D* > t'v) [(D* — 7+0)
- -3 — —
=(1.20£0.24_,_) x 10 R = oD = o)
=3.21 + 0.64 (BESIII) = 2.66 + 0.01 (SM prediction) ,




2.93/fb data @ 3.773 GeV
Search for D°'— a (980)™ e*v_

= Nontrivial internal structure of light hadron mesons.
With chiral unitarity approach in the coupled channels, BF is predicted to be ~5 x 10 .

2-dimentional fit

* Improve understanding of classification  po- 3 (980)e* v, BESIII preliminary

of light scalar mesons ‘g 3
8 g
AR AR RN RS RRRRR SRR A RARRRE " Q@ 8
;R_ B(D" = foltv)+ B(Dt = olv) % S
I B 2.9050) :
R= 1(3) if traditional qqbar _ I T a 01 o2
(tetra quark) system D' a (980]oe+"‘m’“33‘”°2) : signal £ D D U/Gev
(W. Wang and C-D. Lu, PRD 82 034016 (2010) > a0k ° > 15;
g 1 (c) g
3 fe™ g 12}
S 12p =
e ———— AN B
EB(DU - a,(980) e* v, ) x B(a,(980)" >nr) i 2 e ] g o
I 4r i
i = (112 + 0.29(stat) + 0.10(syst)) x 107* | 2 IR 2
} : 0.8 1 12 P2
EB(D+ 9 30{980)09+ Ve) x B{ao(gao}o 9 r]no] = = LN A ey rrrrr r:bﬂl I'I'E'E::'er:frcrzr)lmrrrrrrrrrﬂrrrrrrrllm rrrrrrr
|
| = (1.47 + 0.66(stat) + 0.14(syst)) X 107* ! B(D* > 2,(980)%" v,) x B(2,(980)° >nn)
L ______________________________________ [ <(27x104)at90%CL
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2.93/fb data @ 3.773 GeV

D° - 1rp*v and D* - °u*v decays

——— B o e Ty
2276+63 D' Imp'y

* Branching fractions Preliminary

Ko+

B(D°>r~u*v) = (0.267+0.007+0.007)%

Measured with much improved precision

(b) B(D*—m°u*v) = (0.342+0.011+0.010)%

Measured for the first time

* Isospin conservation: consistent

134042 D> 7utv

(D=7 ')

- e e h o n —

= 0.990 = 0.054

0.0

0.2 2I'N(D+T —=n%utv)
]\,.12

miss (G (‘Vz,fc'l}
e Ratio for LU test in D°*)->zl*v by combing BPPS[D°*)>ne*v]
and BBESI[DO(+)> re+v]

R;;=0.918+0.036 R;;=0.921£0.045

agree with expectation based on LU within1.5and 1.1c 9



30 BESIII D;é KDE+VE
% preliminary Nobs=117 24139
S
& 201 Fitted bkgd £5=30.50%
= | i based on MC
g | LSRR
&
g 10}
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.....::.:.Ll-\,.f e e
-0.2 -0.1 0
MM? (GeVZ/c?)

e Branching fractions Preliminary

Events/0.010 GeV?/¢c?

3.19/fb data @ 4.178 GeV

D_*— (K"K*°) e*v_decays

BESIII D;—)K*”e”ve

40 preliminary N©obs=155 0+17

[ g
3™ bkgd from M,

- sidebands :
1
10 -
s

MM? (GeVZc?)

BrD," ~ K%']=(3.25+0.38__ +0.16__ )x10° (3.9 0.9)x 10° [PDG2017]

Br[D,* - K*e'v | = (2.38 * 0.26,
Much improved precision

stat

= 0.13

[syst]

) x 10 (1.8 + 0.4)x 103 [PDG2017]

0.2
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Form factor measurement from D - KO eV,

G!%‘ Vcd|2

i i - 0,+
Fit to partial |dr(D} — K%t re) N p3olf. (672
decay rates: dq? 2473 'K
—— data —— dama
muome simple pole model mimie simple pole model
= == modified pole model === modified pole model
. w— w7 series (1 par.) 2 w—w 7 series (1 par.)
3 ) /
P’ y E1s- /l/
2 .._.\‘ Al + ot
‘1‘\ L e I .-»-""'H_ ‘
I 1 1 e 1 1 I L
0 0.5 1 1.5 2 0 0.5 1 1.5 2
¢ (GeVic') @ (GeVic')

O The preliminary results for form factors:

Model Parameter Value f.(0)

Simple pole f+(0)|Ved] 0.175 £ 0.010 =0.001 | 0.778 = 0.044 + 0.004

Modified pole model f+(0)|Ved| 0.163 +0.017 +=0.003 | 0.725 4+ 0.076 + 0.013
Qv 0.45 4+ 0.44 £ 0.02

Series two parameters | f1(0)|V y] 0.162 +0.019 =0.003 | 0.720 £ 0.084 = 0.013
rn —2.94 +232+4+0.14

f.(0) obtained by inserting |V_|[ =0.22492 + 0.00050 from CKMfitter
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2.93/fb data @ 3.773 GeV
+ 1+ 17
Ksn TTTT

New results!

Amplitude analysis of D* -

Doubly tagged sample: D—K'wn vs. D'—K r'n'n
In total: 4559 events with very high purity ~99%

Amphtude o
DY — K%a;(1260), 4, (1260)F — 7z [9] 0.000(fixed)
D¥ — K%a;(1260)7,a;(1260) — f,(500)r+ | —2.023 £ 0.068 % 0.113
DY — K(1400)°7F, K1(1400)° — K* 7 1[S] | —2.714 £0.038 = 0.051

- fit fraction

S0.567 + 0.020 + 0.044
0.050 = 0.006 =+ 0.007
0.380 = 0.013 £ 0.014

An unbinned likelihood fit

Is performed using the
signal PDF given by

e(p;)IM(p;)|*Ra(p;)

DY — K1(1400)" 7", K1(1400)" — K*~ 7" [D]

3431+ 0.137 £ 0.117

0.015 + 0.004 + 0.005

D+ — K(1270)%7F, K, (1270)° — K20°[S]

=0.418 +0.070 £ 0.087

0.036 £ 0.004 £+ 0.002

DT — K(1460)" 7, K (1460)" — K0p° -

\=1.850 £0.120 £ 0.223

0.014 = 0.004 £ 0.003

D~ —Mﬁm) [D]m*

2.328 £ 0.097 + 0.068

0.011 £ 0.003 + 0.002

DY — K2(p"nF)p

1.656 £ 0.083 = 0.056

0.031 = 0.004 £ 0.010

fS(pj) =

Four-body phase-space: R,
Measurement efficiency:

DT = (K ") alS]n

—4.321 £ 0.047 £ 0.073

0.132 = 0.011 £ 0.011

fe(Pj)|M(Pj)’2R4(Pj)de

Dt — (K*—a* ) A[D}r*

0.989 + 0.158 +0.229

0.013 + 0.004 + 0.004

DY — (K¥(x‘7 Jsyam™t

—2.935 £ 0.060 £ 0.125

0.051 £0.004 £+ 0.003

D — (K3a))sn)pr

1.864 £ 0.069 £ 0.288

0.022 = 0.003 £+ 0.003

Fit Fraction: FF(n) =

gc n

= An(P%))?

s M)

Total amplitude: M(p ;)

A,(p))

ZC A,(p;) =

= P;%&ml)iﬁ(mz)SnEPj)F}a(QJ)F%EPJ)FE(W)

Propagator Spin factor Blatt-Weisskoft barrier factor
12



Projections of invariant mass.

For the two identical pions, they are sorted with the invariant mass of w¥m~ pair:
lower one is denoted as 7, and the other one is denoted as 5.

Points with error bars: data,

red histograms: fit,

green histograms: background estimated from MC.

2o TN IR R : '
v 120] Herogs #i/nbin = 65.8/63 = 1.0 > i ytinbin = §1.9/70 = 1.2 > 250 y2inbin = B2.9/69 = 1.2
£ In T ("
2 100 RN 2 = ol
100, le R S _ & 200 {
% 8- bl i 80: , | H M_‘ ‘LL Z 150 |
2w T S o kL 5
a0 | \H Mo W RNy '
:- il : 2 NS g W
201 "-*_.H 20- tL| ] sar ), 1 ‘-.T_ _#_‘JM
; . ! P : Ty
L oy — L .|1..1.._.|J_2_|.1‘3|:1’1’?~|—.1:5u q'u.....|..|...‘...._|..J,_." .-..|.._|.__._lﬁjl'fi~u- ot b e b b b by el |
6 0.7 08 09 1 1.1 12 13 14 _1,5 07 08 [+X:] 1 11 12 13 14 15
2 \
MK i) (GeV/c) MOz (GeVIh, MK 3t} (GeVic)
"y 180f | ) I . \ o
% 160} 1 7#nbin =64.1149= 1.3 = 250} ]\ (@Inbin ='79.4166 1.2 % Einbin =74.9/62 = 1.2
140} L i {1
§ 120} ﬁ; Ny E 200 + L § T
Z 0 j 'H’F“%:r_,- R p Z |
z 100 o s } 2 150 ( — P 2 [‘L |
2 sof | T o ; —] b5 \\ﬁr
I i - I I Iy Lt L
=0 T'le =00 i i = Y
40| ] ! ,J’f 7’1.
20} 4 i - 0 _J’-x"'k h‘"\ %
t *'117 . ! 4 T Tht
L T ] ¥ 1 ¥ i L L 1 L (] I"h‘ E il
LR 1y S = "oﬁ 65 6e 07 o8 068 1 41 iz T s | S T S s it
MO )'(Gewd)_' - M) (GeVied) M) (GeVie?)
oo 160] o 200t | oo 220 |
z I 4[,5 ¥¥inbin = 63.0/63 = 1.0 % 180L  7¥nbin = 620147 =13 l | 11 z 200; F*nbin = 53.3/55 = 1.0 Lt
= 10 = 160 - > 180 e |
& 120 a0l S R rrrr 1
g 1 Z 10 ! Z oo ]
5 s ;’H S 100 i S i h,
D 6o g s rJH _ @ g h
a0l F,;\f 60! j,j 60: o
; ] 40} | 40°
200 ' 1? 20! ok 20% T Tﬂr
oot L el ) . P AR, o Ly sl L Qe P R R
08 1 1.2 14 16 1 11 1.2 13 1.4 15 16 1.7 b 08 1 12 14
M(K i) (GeVic?) MK T370) (Ge Vi) MR (GeVi/e)
- . . \
Fit fractions(FF) for different components |
C ompon{*nt BESIII Mark III E691

D+ — K%a1(1260)*(p'x

)

0.567 £ 0.020 £ 0.044

0.830 £ 0.140 £ 0.200

D+ — h%aluzao +( fo(500)7+)

0.050 £ 0.006 £ 0.007

0.530 £ 0.057-L 0,070

Df = E11140{n”w+

0.372 £ 0.015 £ 0.016

277 £.0.047 £ 0.080

Dt — fn(l}_’i(]_;l m

0.036 £ 0.004 £+ 0.002

DT = K(uﬂnj“:ﬁ

0.014 = 0.004 £ 0.003 |~

DY - Kgntp"

0.044 £ 0.005&0,005")

0.070 £ 0.040 £ 0.060

Dt 5 K*rmhgt

0.139 £0.012 £ 0:620

0.330 £ 0.060 £ 0.140

Dt = I’l,;h. mt7~ nonresonant

0.074 £ 0,005 % 0.008

0.170 £ 0.056 £ 0.100

0.100 £ 0.040 % 0.060
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Events /(4.0 MeV/c?)

Events /(3.0 MeV/c?

2.93/fb data @ 3.773 GeV

Measurement of SCS Decays
D° — ri°rt°mrt®, i°rt°n, m°nn and nnn

20}

TeO7t07t0 |

. CF decay

New results!

e First measurement (observation) of
SCS decay D°- 1t°nn

 First evidences for SCS decays
D° - 1t°mt°m® and D° - mt°mn

e Upper limit at 90% CL is set for
Br(D°-nnn)

7.64 1.86 7.88
M. (GeV/c?)

Mode NS Significance B(x10™%) Bppc (x107%)
a'r'7z% 60+ 13 1.80 2.0+04+0.3 < 3.5
7070n 42 4+ 12 3.80 3.84+1.14+0.7 —
Onn 27T+ 6 5.50 7.3 +£1.6L1.5 —
nmm — — < 1.3 —

14



40_ 20
3.19/fb data @ 4.178 GeV & T
2 30} o 15
g : I pr@im_
First observations of 2% 2 "
D, ~wm and D»wK" 1o D s
g ‘0_';"""‘ e  aaant ’éf?“l'lxi 'uf;'”" %3
M. [GeV/cy) M, [GeV/cY)
D — w2 1.85+ 0.30 i 0.19 ) .
s T en +£030(stat.) + (%?’Esglll preliminaryT ’
D} - wK* 1.13 £ 0.24(stat.) £ 0.14(sys.) 6.2
N Dg— p n (data) e
3.19/fb data @ 4.178 GeV .;3_ oo 028 2
v N = 193+ 17 m T
3 E 40 y2Indf = 60/96 : B
Bp+ pn = (1.22+£0.10+£0.05)x 1073 § | — B
S I = BESIII preliminary f:
BESIII preliminary o
- Greatly improved accuracy over CLEO-¢ = ™ 3 |
measurement of (1.304+0.3611¢) x 1073 %
« Consistent with the prediction of the L T Jr A
enhanced BR due to long-distance effect 0.85 0.9 095 1
) . MissM(GeV/c”)
via hadronic loop

Signal: MC shape ®Gaussian
Background:Argus function 15



Recent results based on A_pair
production @ mass threshold

Tag side
Around Ecm ~ 4.6 GeV, -

they are produced in pair.

ete” — v* > NEAF. Signal side 0

The integrated luminosity = 567 pb* (CPC 39, 093001 (2015))
Number of A produced ~ 0.2M (PRL 116, 052001 (2016))

16



Observation of A.* — n Kg°
PRL 118, 112001 (2017) 0.57/fb data @ 4.599 GeV

- First direct measurement A decay involving the neutron in the final state.
- A test of the isospin symmetry.

! lllllllllllllllllllllllllllllllllllllllll ! A EE A EE RS A EEEEEEE 0F (b) =
i 831l signal eventsi'. : p — 3¢ %
El lllllllllllllllllllllllllllllllllllll I.ll‘l :. .......... (R - % 20k |
. Mimiss —Emlss Ipmlssl E
IIII!:EJ:IIIIIIII IIIIIIIIIIIIIIIIIIIIII:II %
o Cloape & jof ” .
&) 0.5 — ot ® 3 . L ]
; R iR
= 048 - d L T, ] ] lﬂ l_m
ok 1 1 1 1 (dl)
0.46 - 5
07 08 09 " 11 CEEry—— : 046 048 05 052 053
h‘fﬂiﬂ (Gevzfc4} M:-.i,s {G'E'vzfcqj ME-‘L- {GEUICEJ

[BF(A—nKsor*) = (1.820.23+0.11)% |
| BF(Act—nK°rt*)/BF(Ac—pK't*)=(0.62+0.09)% (w/ BESIIl’s meas?) t
| BF(A"—nK°m*)/BF(A" —pK°n®)=(0.970.16)% (w/ BESIII’s meas:) |

% PRL 116, 052001 (2016)
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Events / (2.5MeV/c?)

0.57/fb data @ 4.599 GeV
At — pnand p it°
PRD 95, 111102(R) (2017)

First evidence of the SCS decay, A" — p n (4.20 stat. significance).
No signals seen in A&t — p rt°.
Predicted BFs vary under different theoretical models (SU(3) symmetry and FSl).

l.

40

s Ac— pn{—pvv} (a) J [ —+ data En;‘ﬁ* <27.9@ 90% C.L s

L= o P T signal curve =z MEE O N

| SEsEEEIEEEEEESEEEEEEEEEN _{b 1D0_ ...... ba.cl(gmund curve B D_ﬁ% \u Atl‘ —_— pj-f AL} —_— PjIﬂ B"“‘P‘i‘
30 — ; r — total curve % nA4f ‘I'\“ -

B ] %J 80| — — datain AE sideband § o2f 1\ BESIII 1.24 +£0.29 <0.27 <0.24

- 16 - E %2 &% diiT) Shamma ef al. [3] 0.2*1.7% 0.2 1.0%0.1%)
20 | I 1Y 60 +|_1 + Uppal et al. [4] 0.3 0.1-02 0307

-+ : —% 18 4k "“'1+ S.L. Chen et al. [12] 0.11-0.36°

. - iy s s ix
joll L __ grannsannananaes - L _ | Cai-Dian Lii et al. [13] 0.45

B i 20 i A — pno . “Assumed to have a positive sign for the p-wave amplitude
0 B = 'lllllrlllllll1llf T of !"ir_} —?Eﬂﬁ.l'_ ) ) )
15_ T I. o I- e I-IIIIIIlIIII-I-I‘:' lllllll 3-9-5--. 2.26 2-2? 2.28 2.29 23 ﬂf !nﬁsmj’nlzef?ﬁ;[? have a negallve Slgn fﬂr the p_wave Elﬂ'lplltlldﬂ

data H = . - : . .
i + sl?;nal curve A pn(—b]'[]'[r[':'} . Mg (GeV/c?) Calculated relying on different values of parameters
------- backgrﬂund cunve =IIIIIIIIIIIII IIIIIIIIIIIII: h and- .

- — total curve 7
10 — — data in AE sideband —

[ ---- datainM___ sideband f ] I . N— ;

i :': : i + —_— -
£ RS BF(Ac — p n) = (1.24+0.28+0.10)x1073

] + ]

HEREE ey BF(A:  p nﬂ) <2.7x10" @ 90% C.L.
LA e ki — WS
225 226 227 228 229 23

Mg (GeV/c?)
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Events/0.005 GeV/c?

0.57/fb data @ 4.599 GeV

Observation of At — Ztnn®
Recently accepted to PLB

- First observation of CF decay, At — Zrtirt'i°.
- and improved BF on A = Zt'm’.
- 2 n1U is reconstructed .

- Fit to M- - Mj, to extract the signal yields.

Mﬂi’l’_ = \/(Ebeam — EJ.T—I—JT—I—(JTU))Z — mﬂg— __ﬁj-r—l—n—l—(n-ﬂ)lz

Mp = -\/(Ebeam - En+n+n—{3rﬂ))2 _ rﬁr\j __>pJT+H+JT_(JTU)|2

40

m-m¢nnmmmmmmmmnn—~mm—mmmmm

BF(A& — ITren®) = (2.11+0.33+0.14)% |
| |
BF(A& — ITU*m*) = (1.81+0.17+0.09)%

20

02 025 03 035
M, - — M, (GeV/c?®)
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(GeVic?)

0.57/fb data @ 4.599 GeV

NN+ X

~preliminary result™

- Current PDG : BF(A:& @ A+ X) =(35%11)%
Large rate, but also with large uncertainty...
- Double tag method: Tagged with two modes; pKmnt and pKs.
Extract yields from 2D distributions in bins of py,r and | cos@],
where 0 is the polar angle w.r.t. the beam pipe.

2.295 o
S22 ol i - BRIANG = A+ X) =(36.98£2.18)%
2285§A ol rB 241 1. Also, looked for;
e B 5 A+ X) - B K+ X)
o | PTBAF S A+ X)+BA- 5 A+ X)

2.28

2.275
2,27

2.265
2.26

C. '~ D+ | E: |-Axp=+0.020.06.

2.255

225 1 LLJ Lol LJ i Lol I-l IllJ L J“I_-IJI LlJ ;1I 1 I-l El‘J L IJ' Ll.J L.l |
) 11 1105 141 1115 1142 1125 1.3 1.1;5
M, (GeVic?)
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0.57/fb data @ 4.599 GeV

BF(A — A £ )
PRL 115, 221805 (2015) and PLB 767, 42 (2017)

- Large rate via the CF transition,c = s |* v.

....... . - First absolute BF measurement!
""""""" 2ps..* - First measurement of its muonic mode!
e / B L - ; - + goreemes e + ............ +
U ’:;} : : N >Ne"vi T : N = AP v
e v T : 79+11 signal events:
U 10 EesmsmsssmssssssEsssEspess .,g ....... -
E = 20—
=
- =z
. [ T TH+RTHH HH] T ‘E
% 1 /} \\\“\ L;-n:%
4—_'1 I /} \\""“-. 10 B
I ' ' THH-
g 10-1 i . fr"::{. ............................................
- : | | | | Qaew=”
.0.2 0.1 0 0.1 0.2 0.2 -0.1 0 01 0.2

U-IIIiHH (GCV)

- BF(A& — A p* vy) = (3.49%0.4610.27)%
BF(A" — A e* ve) = (3.63£0.3820.20)% | | _ (A — A u* v)/T(AF —> A e* ve)

=0.9610.16%0.04

Umiss (GCV)

21



Summary

- D and A, data produced at mass threshold allow us to

perform inclusive and exclusive branching fraction
measurements with accuracy

* Double tag method provides clean samples for amplitude
analyses

 Alarge range of recent (< 1 year) studies on D, and A,
decays are covered, more in the backup

« Stay tuned for more charm results from BESIII in the coming
months, esp. on D, and A, decays

« BESIII will keep collecting data in the next ~ decade

22
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2.93/fb data @ 3.773 GeV

Amplitude analysis of D° - Kt

PHYSICAL REVIEW D 95, 072010 (2017)

Amplitude i Fit fraction (%)
p

DO[S] — K*p° 2.35+0.06+0.18 6.5 +054+0.8
D°[P] —» K*p° —-2.25+0.08+0.15 23+02+0.1
D°[D] — f(”po 249 +£0.06 £0.11 79+04 +0.7

D° - K~aj (1260),
D° - K~aj (1260),
D° - K7 (127{})x+
D° - K7 (1270)x*,

+
1

K_

K_

(
aj (
(
(

1260)[S] = p°z*

1260)[D] — POt
1270)

D° — K7(1270)z*, K‘(IZT{}) — Kp°
D° — (p°K™)az™, (p°K7)A[D] — K=p°

D® — (K=p®)prt

DO - (K_E+ )S—wzwepo

D° — (K=p°)yn*
D’ = (K7 )prt
D° = K*(ntn)g
D° = (K7 )ynt
D’ - ((K~=")

S-wave

D° — K~ ((z*x")sa*) s
DO - (K_E+)S—wave(ﬁ+ﬁ_)s
DO[S] = (K~ z*)y(z* 77 )y

O (K~ nt)y(rta)s

D’ — (K_J'I+ )S—wave(ﬁ+ﬁ_ )V
(
0 s (K2 )p(atn
(

)s

A )t

0 - K_E+ )S-wﬂve(ﬁ+ﬁ_ )T

S] > K*n~
1270)[D] — K*°z~

O(fixed)

—2.11 £0.15+0.21

1.48 +0.21 + 0.24

3.00 £0.09 4+ 0.15
—2.46 4+ 0.06 + 0.21
—0.434+0.09+0.12
—0.144+0.11 4+ 0.10
—2.4540.19 4+ 0.47
~1.34 4+0.12 4+ 0.09
—2.094+0.124+0.22
—0.174+0.11+0.12
—2.134+0.104+0.11
—1.36 4 0.08 + 0.37
—2.2340.08+0.22
—1.40 +0.04 + 0.22

1.59 +0.13 + 0.41
—0.16 +0.17 + 0.43

2.58 +0.08 & 0.25
—2.9240.144+0.12

245 +0.12 4+ 0.37

532+£28+£40
03+£01x£0.1
0.1£01+£0.1
0.7£02+£02
34+£03£05
1.1 £02+0.3
74+16+57
20+£07£19
04=+0.1=+0.1
24+05£05
26+06=+0.6
0.8 +0.1£0.1
56+09+27
131 +19+£22
16.3£05+0.6
54+12+19
19+06+12
29+05+1.7
03=+0.1+£0.1
05=+0.1+£0.1
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Amplitude analysis of D° - Kt

2.93/fb data @ 3.773 GeV

PHYSICAL REVIEW D 95, 072010 (2017)

Four-body decay is in a five-dimensional phase-space.

Here are 1D projections onto two- or three-body system.
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Mark IIT's result

E691°s result

D" — K*0,0
D’ — K~aj (1260)(p°z ")

D’ - K[ (1270)(K*"z )zt

D° - K7(1270)(K—p")a*
D’ - K—atp°

D° - Kz

D' - K nntn

123+£04£05
546+28+37
08+02+02
3410305
84x1.1x25
7.0£04 105
21.9+06+£0.6

142+ 16+£5
492 +24+8
66+19+3

8412214
140+ 18+4
2424+25+6

13+24+2
4745+ 10

5+x3+2
11+243
234243
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Branching-fraction measurement of
0_, +I( - 2.93/fb data @ 3.773 GeV
D° - K. KK

‘h?‘ :l L I LELELIN I LELIL I l LELELEI I LB | I LELELA 'I LB} 'I LELEL IS '[ AL I P‘:l“?‘ LA B B I L B I LA B A | 'I LA |'E|!l"'1e; =f ]‘Hﬂg:% L ]
- N - - i
ge‘mﬂ_ — E =s= Data i
=« F : 1 - === Background .
22500 3 = e Model i -
2 F s ]
= [ ] g -
2000 1 ] = ]
=2 F ]

150‘]:_ - —:' 1

C BESIIH’}J] eliminary ] pl‘%im]nury
1000 —:
5

‘E‘ L] T T T T f— =- T T T T T

B 5 T - o 7 ]
=] X ]
bbbt b W = bttt g
5 05*{ } *§ } {4’“{' *H } |*{ Hﬁ {*Hhuﬁ*i}u. E ot ¥4 h}ﬁﬁ” ”fH ++H it H;H hi
2 {8 i85 isc is LS8 2047 0.48 049 0.5 0.51 0.52

m. [GeV/c?] m [GeV/c?]
Nsig = 11743 + 113

BFgata(D° — KeKTK™) = (4.622 + 0.045 (stat.) +0.181 (sys.)) x10~>

» Relative uncertainty: 4.0 %
» PDG(2014) value: (4.47 +0.34) x 10~3 — Deviation 0.81¢

» Ongoing Dalitz plot analysis 2%



2.93/tb data @ 3.773 GeV
Measurements of the branching fractions for

D* - K_K_K*, K.K_Tt" and D°— K _K_(K_)

Physics Letters B 765 (2017) 231-237

+ + +_ + 0 DO — K K K
D" - KKK D - KK Tt DY - KK, LAWY WS
" . : : : : : : : . : : .
3 600F (a) J1o00} (b) 1 150F (¢ 1 100f (d)
=
' i w 400 1
Signal region g sool
2 200} ]
=4 1
S 0 of
m - -5
_ 400}
One TU'TU pair - _ ]
sideband region 3 | 200 ~
= .
= 0
, 2 20f 1{ 100}
[WO TUTU pairs 2 | b
i - : 10 1 50
sideband region 1 )
0 2 n -* 0 L " n L 0 --' -
1.84 1.86 1.88 1.84 1.86 1.88 1.84 1.86 1.88 1.84 1.86 1.88
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. _ 1 1 b
For modes with two K: Nnet = Ngog, — 5 Nsb1 + 2 Nsb2 = Noher
For mode with three K. : ! ‘ b
or mode wi ree Kg! Nner = Ngagi, — ENSL” + iNsbg - gNst,g — Nother
Decay modes ngsig Ngh1 Ngha Ngh3 Nf_‘thﬂ Nnet € (%) B (x 10—4)
Dt - KIK2K* 361666 97419 6+8 - 18£2 3551 % 67 8.27 £ 0.04 25.4+0.5
D¥ — KIK2m+ 5643 + 88 1464 + 68 69419 - 31+3 4897 + 94 10.72+0.04  27.0+05
DO — K2K? 888 436 626+ 31 346 - 0 576 + 39 16.28 +0.30 1.67 £ 0.11
D% — K2KIKY 622 427 24+38 1446 0 16+3 597 + 27 3.92+0.05 7.21+0.33 27




D - K(m)e'v,

0 - = —
B(DO - K- E: Vg ): (3.505 +0.014 + 0.033)2{: B(D+ S KO e* V. ) - (8.60 +0.06 + 0‘15}%
B(D -2 Te Ve )— (0.295 +0.004 t 0.003)/6 B(D+ S et vV, }: (0.363 + 0.008 + 0.005 }%
PRD 92, 072012 (2015) - <102
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2.93/tb data @ 3.773 GeV

PRD 96, 012002 (2017)

q? (GeV?/c?)
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2.93/tb data @ 3.773 GeV

Search for the rare decay D*— y e*v_

* Not subject to the helicity suppression rule due to the presence of a radiative photon.
* Predicted rates are reachable range:
e.g., J.-C. Yang and M.-Z. Yang predict B(D* = y e*v_) ~ 2x10~ via Factorization.

Events/10 MeV

50" " 0 b PRD 95, 071102(R) (2017
- D* > vye'y, ”() ...... .
[ data e :- Only Ey > 10 MeV considered. :
total fit (-21 £ 23) signal events.
100___. TE'Oe"'ve bkg- lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll [
| other bkg. % aooof—
--------- E R
8 6000f-
50 % g
HC:J 4000:-
E 2000 |-
0 2 = 202 001 0o 001 o002
-0.2 -0.1 0 0.1 0.2 B(D">y e*,)(%)
U . (GeV)

B(D* - ye*v,)<3.0x10at90% C.L.
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Search for the radiative leptonic
+ _, N0 at+y) 2.93/fb data @ 3.773 GeV
decay D*-D°e*v_
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Applying the SU(3) symmetry for the light
quarks, this rare decay branching fraction

Events/(6.0 MeV/c?)
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-
o & o wo =MD w a
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Y]
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|
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0 i —
can be predicted by theoretical calculation, 6" K
and its theoretical value is 2.78 x 10-13[EPJC 42_ :
59, 841 (2009) ] 5 ! H ]
2- i \ 1
=18+ 186 188 O=——""1ss 19
M, (GeV/c?) M (GeV/cd)

B(D* = D%*v,) < 8.7 x 10 Sat 90% C.L.. |
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