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Outline

Introduction

Recent Charm Results
 Observation of SCS decay D+0)—> @r+0)

e Measurement of D*2>we*v,and Serach for D*—> ¢e*v,
e Analysis of D'2>K-/ne*v,

e Decay Dynamics and CP Asymetry in D*2K, e*v,

e Measurement Br(D¢*=>n’X) and Br(Ds*=>n’p")

e Search for D’2vyy and improved measurement of D>’

Summary
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oy ? 2004: started BEPCII upgrade,
o BESIII construction
2008: test run

~<_* « 1989-2004 (BEPC):
> S Peak-l 0x10°! /em?s
¥ - 2009-now (BEPCII):
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The BESIII detector

Drift Chamber (MDC) e ___ Super-conducting
GP/P (%) = 0.5%(1GeV) N || s emmwl  magnet (1.0 tesla)
Caerax (/o) = 6% |

Time Of Flight (TOF)
G+ 90 ps Barrel

110 ps endcap 8- 9 layers RPC

OR®=1.4cm™1.7 cm

EMC: oE/VE(%/,)=2.5% (1 GeV)
(Csl) r:rz,d}(cm) =0.5-0.7 cm/VE
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Charm Production and Charm“l;hysics

2 ~4.6 GeV

2.93fb DD
@3.773GeV
. 0.482fb'DsDs
@4.009GeV

: : : 0.567fb-1AcAc
* (Semi)leptonic and hadronic decays; @4.599GeV

Decay constant and form factors;
CKM matrix:V 4,V
Mixing and CPV;

Rare and forbidden decays

cs/
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Analysis Technique
o Single Tag(ST)
Mpc = \/Eéeam/@ — |p?)|

® Double Tag(DT)
for (semi)leptonic decays:

Umiss = Emiss — C|pm."ss|

o B= ek
Ntag X Esig/Etag,sig

Dy
DY - K nt Dy — KK~

DO — K—ﬂ.-l-ﬂ_o D7 — KtK— 7~
— — 0

0 - 4+ 4+ - Ds S KtK 7«
D" —- K nn'nm D- - K,K+n—n-
0 4 D, - nto—w~

S
S

=0 ~y Dy w7 n'(n — ntnn)
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Observation of SCS decay D*0 >0

PRL116,082001(2016)
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Observation of SCS decay
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PRL116,082001(2016)

CLEO-c(281pb-1) did not observe %99 (a)
PRL96(2006)081802 %’4{1{1} x'Indf = 9.714
Theory predicts ~10- due to the %éznnf-
destructive interference between Z .t i
color-suppressed diagrams FRoE

400f (b)
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| y2ndf=5.6/3
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PRD81(2010)074021 |

Efficiency corrected yields v.s. |H_|

Mode This work Previous meausurements
DT = wrt (279 4+ 0.57 £0.16) x 107% < 3.4 x 10~% at 90% C.L.
D% - wr® (1.174+0.34 £0.07) x 1074 < 2.6 x 10~* at 90% C.L.
DT s nat (3.07T+0.224+0.13) x 1073 (3.53+0.21) x 10—3

DY — g% (0.65+0.09 +£0.04) x 1072  (0.68 £ 0.07) x 1079

Improved understanding of U-spin and SU(3)-flavor
symmetry breaking effects in D decays
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BESIII first observation:
e Consistent with theory

prediction

* o helicity angle~cos26

distribution

e Br(D->nn) consistent
previous masurement
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Events/10MeV
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'Aﬁéﬁlysis of D+;(Q)’¢)e+v

PRD92,071101(2015)
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60F o
B LL 1 . . .
40
IR
-%.2HI-EI.1IHIEIHHD.1HHIJ.2HHU.3H I-‘J.-d %EUI?”E')&EIEOISO&I
U(GeV) U(GeV)
DT — weTv, DT — ¢e' v,
Mode This work CLEO-c
werve (1.634£0.1140.08) x 107> (1.82+£0.18 +0.07) x 10~
pe Ve < 1.3x 107> (90%C.L.) < 9.0 x 10> (90%C.L.)
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Analysus of D*2>(w,p)e*v- —
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dl
dqg?d cos 61d cos Brdxdmyrxr

F(V(a?). Ara(q®) )

A five-dimensional maximum likelihood
fit is performed in the space of m?, g2,
cos 1, cosfr and .
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ry = V(0)/A; (0) = 1.24 + 0.09 + 0.06

A,(0)/A4; (0) = 1.06 + 0.15 + 0.05

W, 08.22-26, 5L 10



Events / ( 2.5 MeV )

Analy5|s of D"%(K‘/n Jetv

PRD92,072012(2015)

2.0 ‘ \ : :
4000 I E:Kd';:e |odr
— Single pole model dq2
----- Modified pole model o
2000 | «— 151 = zser?es (Z par.) ’ & Gz V 3
: : %__C_)': | z series (3 par.) | 24}?_(3 ‘ cs d) ‘ ‘pK (’J‘T ) ‘
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400 [ . i
s *50 015 | ; | 1.‘5 2 f_|_(q2)
200 - 2 .
ool SiE oy Simple pole model:
L 3 EEZ:: 2 T — —f_ (03
02 | o, i I
. | --- Z series (2 par.) L. pole
T Modified pole model:
BF(D° - K~e*v,) = - _ F=(0) .
(3.505 + 0.014 + 0.033)% e (-3 —)(1—agi—)
, . pole pole
(0O ) ob— . Series expansion:
BF(D” » m7e™y,) = 0 1 2 8 1
2 (GeVA/ct = aolfo) X
(0.295 + 0.004 + 0.003)% ey Aoy (e, 20(t0)

(1 + ru(to)[z(t, t0)])
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Ana1y5|s of D"%(K‘/n

|VCS | D—>K f’T e Ue

_|_
Input Vcstd] of CKM Fitter
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* The most precise form factor measurement to calibrate the LQCD
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Decay Dynamics and CP Asymetry in D*2>K e*v,
: . PRD92,112008(2015)
Simultaneous Fit to observed DT

yielqs’ rled anh IS Signgl sy Regardless of long flight distance, K
TR el interact with EMC and deposit part of
energy->give position information

)

Constraint K; with Umiss=0

Events/ (0.018 GeVe/ ¢t
Events/ (0.018 GeV?

The first measurement of BF(D* - K;e*v,)
B(D+ — KLE*I/E.) =
(4.454 +0.038 + 0.102)%
B(D_ — KLe_L_/e) =
(4.507 +0.038 + 0.104)%

c*)

D =K = ot nlta
- 150 .‘l'-| - g ]

Events/ {0.018 GeV/ ¢!

Events/ (0.018 GeV

ST Ve1=0.97540.008 +0.0154+0.025(with
LQCD input £,X(0)), consistent with
0.986-0.016(PDG)

F — K"K = tag

_ BF(D*—Kpe*ve)-BF(D™ =K e V)
~ BF(DY—=Kjetv.)+BF(D™ =K e V,)

= (—0.59 + 0.60 + 1.48)%

Acp

Events / (0.018 GeV¥ ¢*)
Events / (0.018 GeV¥ ¢t

G2 (GeV¥cY)
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Events / 1 MeV/c?

About 15.6 K ST D_~ events by
using 9 ST modes

use 4.009GeV data

400 D;— KIK~ 2000L Di— K'K'w W0F D KK n®
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Measurement Br(D.;*2>1"X)-and Br(DS"_%(II)
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PLB750(2015)466
N(D +9n X) 68+14 events
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N(D +9n p) = 210+5O events =i ‘

: 100 - — total _
— - backgrounds

- mp.
nr'nd

Events / 0.04
3

MBC {GEV!'CZJ - L o e, R e
BF(Ds* — n’ X) = (8.8+1.8+0.5)% S
Consistent with CLEO-c ((11.7+1.740.7)%) in 16 PRD79(2009)112008
BF(Ds* — n’p*) = (5.8+1.4+0.4)%

Brexp(Dg+-2>1'p+)=(3.0+£0.5)% PRD84(2011)074019)
Resolve the disagreement between theoretical prediction and CLEO’s measurement
Br(Dg+=2>n'p+) =(12.5£2.2)% PRD58(1998)052002)
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MNumber eventsi.015 GeV

Number of events/0.002 GeV/
'3

Search for D"=2>yyand'improv
measurement of DOQTCOTCO PRD91(2015)112015

* Flavor-Changing Neutral Current(FCNC) decay D'—2>vy is
suppressed by GIM mechanism(br~3 X 10-11).

* Long-distance contributions->enhance the br~3 X 108
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Summary

Form factor measurement in (semi)leptonic charm
decays provide important test to LOCD calculations,
CKM matrix unitary

Hadronic charmed meson and baryon decays improve
understanding of non-perturbative QCD;

Other ongoing programs not covered in this talk:

Searches for rare/forbidden decays, and quantum
correlated analysis, et al

New data of >3fb! DsDs* @4.180GeV are taken->benefit
the understanding of physics related to Ds further!

Many new exciting results are on their way!

Thank you!
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The End
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