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Overview

@ Introduction
e BEPC-II and BESIII
@ Charm Production and Charm Physics
@ Analysis Technique

© Recent Charm Results
@ Measurement of Hadronic A} Branching Fractions
@ Measurement of Al — AeTv, Branching Fraction
@ Observation of DT — wrt and Evidence for D® — wr®
@ Measurement of DT — weTv, and Search for DT — ¢et v,
@ Analysis of D° — (K~ /77 )etve
@ Decay Dynamics and CP Asymetry in D% — Kfe+ue
@ Measurement of the branching fractions of D} — 7' X and
Df —n'ptinete” — DD,

© Summary
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BESIII

Drift Chamber (MDC)
oP/P (%/,) = 0.5%(1GeV)
Oerax (/o) = 6%

Super-conducting
magnet (1.0 tesla)

Time Of Flight (TOF)
o;: 90 ps Barrel
110 ps endcap

pCounter
8- 9 layers RPC
ORM=1.4 cm™~1.7 cm

EMC: GE/VE(%/,) = 2.5 % (1 GeV)
(Csl)  ©,4(cm)=0.5-0.7 cm/VE
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Charm Production and Charm Physics

2~4.6GeV 2.93fb~! DD
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(Semi)leptonic and hadronic decays; Decay constant and formfactors;
CKM matrix: V.4, Vis; Mixing and CP violation; Rare and forbidden decays
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Analysis Technique

; K;'..""-.__ O Single Tag(ST)
. T[“ MBC = \/Egeam/c2 - ‘P%)’
> p B ' @ Double Tag(DT)
e for (semi)leptonic decays:
Umiss = Emiss - C|pmiss|

e B — Nsig

Ntag X Esig/etag,sig

K(r)

64

AY
LY,

Tag side:
Tag the charmed meson or baryon flavor via hadronic decays with large
branching fractions, thus could suppress background effectively;

Signal side:

..|
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Measurement of Hadronic A Branching Fractions

Single Tag A Events

s —— —— ~ 1.5 x 10% single tag events
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Measurement of Hadronic A Branching Fractions

Background free double tags

Events/1.0 MeV/c?

A least square global fitter:
simultaneous fit to all the tag modes, while constraining the total A:Ac
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pair number, taking into account the correlations.
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Measurement of Hadronic A Branching Fractions

Improved Branching Fractions

Mode This work (%) PDG (%) BELLE (%)

pK?2 1.524+0.084+0.03 1.15+0.30

pK— 5.8440.27+023 50413 6.84 +0.247%2

pK 2 1.87+£0.134+0.05 1.654050 (PhysRevLett.113.042002)

pK2nTn~™  1.53+£0.114+0.09 1.3040.35
pK™7mt7r® 45340234030 3.4+1.0

Art 1.24 +0.07+0.03 1.07 +£0.28
Artr® 7.01+037+0.19 3.6+1.3
Artn~nt 3.81+024+0.18 2.6+0.7
YOort 1.27+0.08+£0.03 1.05+0.28
PRI 1.18+0.104+0.03 1.00 +0.34
Ytrtr~™ 42540244020 3.6+1.0
Ytw 1.56 £0.20+0.07 2.7+1.0

@ Branching fraction for pK—7T is consistent with that of PDG value;
@ The BFs improve the precision of PDG value significantly.
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N — Ae'v, Branching Fraction

11 ST modes except Al — T tw B = (3.63£0.38 + 0.20)%

W Py

W Mgt
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ry
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o
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Q@ Bppcoois = (2.9 + 0.5)%, using BBELLE(pKfﬂ'Jr) as input;
@ The first absolute measurement;

© A good test to non-perturbtive models and LQCD calculations.
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Observation of DT — wnt and Evidence for D° — wrr

Fit to ST Mpc in Data

(x10%) (x10%) (x10%)
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Observation of DT — wnt and Evidence for D° — w®
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Observation of DT — wnt and Evidence for D° — w®

Result

Table: Summary of branching fraction measurements, and comparison with the
previous CLEO-c measurements.

Mode This work Previous measurements
DT — wﬁ 279+057+0.16x 10 % <3.4x10 %at90% C.L.
D% — wr® 1.174+0.344+0.07 x 107* < 2.6 x 107* at 90% C.L.
D" —nrt  3.07+£0.2240.13 x 103 (3.534+0.21) x 103
D° — nm®  (0.65 4 0.09 +0.04) x 1073 (0.68 £0.07) x 1073

@ Observation of DT — wnt and a strong evidence for D — wr?;

@ The D — 5t and D — nx® branching fractions are consistent
with the PDG value;

@ Improved understanding of U-spin and SU(3)-flavor symmetry
breaking effects in D decays.
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Analysis

3 $ o
g 100 % 2
S 80 @
w 40 w T
C 20
% %, - L5 I R
b2 01 0 01 02 03 04 92701 0 o1 02 03 o4

U(GeV) U(GeV)
Dt — wetwv,

data; peaking background; total

background and Fit

Dt — ¢eTv,
Dots:data; Arrow: signal region;

Hist: signal MC.
Mode This work CLEO-c
wetve (1.634+0.114+0.08) x 10~° (1.82+0.18 +£0.07) x 10>
e Ve <1.3x107° (90%C.L.) < 9.0 x 107° (90%C.L.)
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Analysis of D — (w, ¢)etv

Form Factor Measurement of DT — we'tve
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Analysis of D — (K~ /77 )eT v,

Branching Fraction and Form Factor Fit

2.0 T
D°>Ke'v, i _
[ :g\artzlepmemode\ ] dq2
@ | e G 23
weor 1 %5 | rwzsemesg:ar‘; 247F|—(3 |)Vcs(d)| |pK*(7r*)|
~ = K(m)( 22
g 2000 - q 10 - |f+ (q )|
0
o ] 5
=~ [ (b) 1
g o ] *% E ; 15 2 ;rr(ni)l)e pole model:
W ppo - g @ (GeV¥c? A '
100 |- B . = 71_ 2
RETRT D T 02 Y M2 ote
i (GEV) | — smogol it Modified pole model:
B(DO — K_e+1/e(a)) = — 2 7---zser\‘es(;par.) | — . £ (0) 5
(3.5054+0.014+0.033)% & | (=g —agd )
B(D° — = etve(b)) = 1 | Series expansion:
0 _ 1
% i s (1+ n(to)z(t, o))

2
@ (GeV¥c?)

Zhang Yu (UCAS) Charm Physics DIS2016, DESY, 2016.04 16 / 22


http://journals.aps.org/prd/pdf/10.1103/PhysRevD.92.072012

Analysis of D — (K~ /77 )e* Improved Form Factor f+D0

0 —/m 7 )etve 0 —/r " )etve
Ve[ £V /T85(0) = 77 /T (g)

Input Vcs(d) of CKM Fitter

0. 78:0.04+0.03 BES-II 0:73+0:14+0.06 BES-II
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H PRD80, 032005, 3.Par.Ser. PRD80, 032005, 3.Par.Ser.
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PRD92 (2015) 072012
BESIII,2.Par.Ser.
F—— 0.666+0.020+0.021 HPQCD
F=— 0.747+0.011£0.015 HPQCD PRDS84 (2011) 114505
PRPE2 (2010) 114506
P BT S S P PR | ‘ | ‘ I I
vl b b by ey
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0.6 0.7 0.8 0.9 1
£(0) f7(0)
The most precise form factor measurement provides a good test to LQCD

calculations.
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Decay Dynamics and CP Asymetry in D% — KPeTv,

The first measurement

Red dashed: signal

%

Q B(Dt — Kietve) =

: (4.454 £ 0.038 + 0.102)%

& B(D_ — KLe_De) =

(4.507 & 0.038 + 0.104)%

Q |V =
2o 0.975-+0.008 4+ 0.015+0.025(with
gie -t R R LQCD input ££(0)), consistent
i with 0.986 + 0.016 in PDG
E. T 5 ol ’
2 g 4 Q Acp =
2 2 B(D*— K eTve)—B(D~—K e  De)
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Branching Fractions of D7 — n'X and D — n/p*

Fit to ST Mpgc

9 single tag modes, and over 1.5 x 10% single tag events
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100 1000
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. . 20001
n 1500 n.
1000 Ds—mm - Ds—n Moy 1500k
10001
y o 1000
500F 500
W Mg T L L L L L L L
1.94 1 96 198 2 1.94 1.96 198 2 1.94 1.96 1.98 2

M, (GeV/c?)

Zhang Yu (UCAS) : Charm Physics DIS2016, DESY, 2016.04 19 /

/



http://dx.doi.org/10.1016/j.physletb.2015.09.059

Branching Fractions of D7 — n'X and D — n/p*
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B(n'X) is consistent with that of CLEO-c(PhysRevD.58.052002);
B(n'pt) result resolves the disagreement between theoretical
prediction(PRD.84.074019) and CLEO-c(PhysRevD.58.052002)
measurement.

Zhang Yu (UCAS) Charm Physics DIS2016, DESY, 2016.04 20 / 22


http://journals.aps.org/prd/abstract/10.1103/PRD.58.052002
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.84.074019
http://journals.aps.org/prd/abstract/10.1103/PRD.58.052002
http://dx.doi.org/10.1016/j.physletb.2015.09.059

Charm Physics at BESIII

Summary

Large charm data sets

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

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

© The first AcA, data set at threshold allows absolute branching
fraction measurement;

@ BESIII will take more DsDf data at 4.180GeV; this would benefit the
understanding of physics related to D further.

@ Other ongoing programs not covered in this talk:
Searches for rare/forbidden decays, and quantum correlated analysis

based on the world's largest 1)(3770) data taken near it's nominal
mass, find more on BES//| PUBLICATIONS
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The End
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