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BESIII Detector

Drift Chamber (MDC)
cP/P (°/,) = 0.5%(1GeV)
G gesax (/o) = 6%

Super-conducting
magnet (1.0 tesla)

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

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

EMC: GE/VE(Y/,) = 2.5 % (1 GeV)
(Csl) o,,(cm)=0.5-0.7 cm/VE
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Data samples In this talk

» DO*) samples at 3.773 GeV
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D" Leptonic Decays
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Bridge to precisely measure

Inthe SM:  T(Dg) — Tv) =

v Decay constant fj ), with input |V 4| CKMfitter

v CKM matrix element [V 4| with input f<°,



Measurement of B[D*>p*v], f,, and |V
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Comparisons of B[D*>u*v ]| and f,
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Evidence for D*=2>1*(n*v)v (>40)

with six dominant D~ ST channels
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Events/(1 MeV/c?)

Measurement of B[D./*>pu*v] and fi,

PRD94(2016)072004

9 ST modes are used @4.009 GeV
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Events/ L4 MeV/¢?

Measurement of B[D. "> u*v]

v In 2016, 3.19 fb'! data were collected at E_,=4.178 GeV, “6M D, mesons
were collected. With such data sample, BFs for D, Leptonic decays can be

greatly improved and the decay constant f,, can be performed.
v 14 ST channels are used to reconstruct D, mesons.

BESIII Preliminary results:

Accumulate ~0. 389I\/I ST D mesons B[D,*>u*v]=(5.284+0.15,_, + 0. 14Syst)><1
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Measurement of f, and [V

BESIII Preliminary results:
e With the measured B[D;%WVM], we obtain:

fo. |V |=242.543.5__+3.3

BF sys
* If taking |V | KMfitter 35 input, we obtain:
f,.=249.143.6__+3.8__ MeV

syst

* If taking f,-QCD (PRDI0(2014)074509) 35 input, we obtain:

|V_.|=0.974+0.014,,_+0.016
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Semileptonic Decay of D> K(rw)e*v
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Semileptonic Decay of D> K(r)-e*v

PRD92(2015)072012
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v Comparisons of the measured form factors with the LQCD calculations
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Measurements of D2 rp*v and D*>rutv

> 3 ST D%and 6 ST D channels are used.
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Study of D°>a,(980)-e*v and D*>a,(980)%*v

> To uncover the nontrivial internal structure of light scalar mesons, traditional

gq states, four-quark system.
> It provides a model-independent way to understand the classification of

the light scalar mesons.
R = B(D*-fol*v)+B(Dt-0olty)
o B(D*-agl*v)

R=1(3) if those mesons are
traditional qq (tetra quark) system.
[W. Wang and C-D. Lu, PRD 82 034016 (2010]

> BESIII provides the first search for
these two SL decays.

> preliminary results: ) \NJ\L T llE ]
L TR O B (e e

—_
(=)
T

Events/(0.05GeV/c?)
8o
P

B(D° - ay,(980)"e*v,) X B(ay(980)~ » nm™) 590 Qlaemac Dy _ % . -
_ —4 0.8 1 12 02 -0.1 0 01 02
= (1.12 + 0.29(stat) + 0.10(syst)) X 10 M (GoVich) . I
B(D* - ay(980)°%*v,) x B(ay(980)° - nn®)
— (147 + 0.66(stat) + 0.14(syst)) x 10+ 07
B(D* - a,(980)%*v,) x B(ay(980)° - nn°)
18
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Search for the rare decay D*->D%*v

> 6 ST channels are used to reconstruct D- mesons. ~ arXiv:1708.06856

Projections of the 2D

ol

D* DY

C > > C

In the limit of flavor SU(3) symmetry of the
light quarks, the matrix elements of the weak
current is constrained and the decay rate of
D*->DPe"v, is predicted to be about
2.78X10713 [EPIC59,841(2009)] 4
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Study of D*>yetv

» 6 ST channels are used to reconstruct D~ mesons. FRIBEE AN WTEe

» B[D*->ye*v] is not subject to the helicity suppression rule due to the
presence of a radiative photon. Predications of B[D*->ye*v] ranges 104 ~ 10°.

» BESIII performed the first search for D*>vye*v..

150" o =
- —+— data - 5 8000 -
> total fit o = :
% 100 -— —- n%*v, bkg. @ 6000~
o [ [ other bkg. & .
E R A '/ (@ 5 4000
= _f s
L @ -
g S0r 2 2000F
L i = -
= _
B = ) —— e N———
0 st -0.02 -0.01 0 0.01 0.02
-0.2 -0.1 0 0.1 0.2 B(D+ﬁﬂf eme)(%)
Umiss (GEV)

B[D*>ye*v,] < 3.0x10-5at 90% C.L.
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Study of SL decay of D> K®0e*y

v 13 ST channels are used to reconstruct D,” mesons. 3.19/fb data @ 4.178 GeV

=, + On+ -+ + %0+
% B.ES.III D, > K% Ve S BESIII D, > K*0e V,
> preliminary > preliminary
U 20— U 30
] ]
— b
S s
< S 2F
m m
= 10 2
: :
3 g
:|= =|=|= lil! " I T = -
02 0.1 0 0.1 0.2 02 04 0 0.1 0.2
MM? (GeV?/ct) MM? (GeV?/ct)

The dots with error bars are from data, the red show total fits, while the blue and pink dashed
histograms show the fitted total backgrounds and the MC-simulated backgrounds.

[ The preliminary results for branching fractions:
Br[D,*>K%*v, ] =(3.25+0.38,,,, +0.14, ,)x10 (3.9+0.9)x103 [PDG2017]
Br[D,*>K*%*v, ]=(2.38+0.26,,, +0.12, (,)x1073 (1.8+0.4)x10[PDG2017]

The BFs measured at BESIII are in good consistent with but more precise than the
current results in PDG.

Study of the form factors in SL decays could be found in the poster of “Study of
D.2>K)%*v_ at BESIII” provided by Yu. Zhang and also in backup slides.

sta
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BFs for D>PP
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_— Preliminary results for BF(D->PP).
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BFs and CP Asymmetries for D*2>KJ/K, K*(r0)

DT method and six D~ ST channels are used

Y

3 3 [DKK > > [DoKKR®

= = = = 100t

~ ~ o 1 o

= =, = = sof

2 2 2 @

= [ = = c

S S L S

Ll 1.84 1.86 1.88 Ll 1.84 1.86 1.89 L 1.84 1.86 1.88 Ll 1.84 1.86 1.88

My (GeVic?) My (GeVic?) Mg (GeVic?) Mg (GeVic?

S %0 KK | S 1 S’ agD" KK S 80D KK 0

[ o © A0 ©

= = = =

oy 1 o 1 o o

2 2 2 @

= = = =

2 2 e 2
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» Summary of the results (Preliminary)
Signal mode B(D*) (x10™) B(D™) (x10™") B(x10~% B(PDG) (x10~%) Aecp (%)
KK 301 £0.124£008  310+£012+£008  3.06+009+008 295 +0.15 15+28+16
KYK*q" 523+£028+£024  509+£029£022 1516+021 +0.23 . 14+40+24
KOK* 3340044010 33240154011 '3”3:I:EIII:|:EIII' - 30+32+12
K9 K0 517+030+021 5264030402 '5_’!3;_{:_12::_(:_"5' - 09+41+16

v" The branching fraction of D*->K._K* agrees with the CLEO result.
v" The branching fractions of D*>K.K*m®, D*=>K K* and D*>K K*r® are measured
for the first time.

v No evidence for CP asymmetry in the four SCS decays. -



SCS Decays of D% non%1°, n%n, nnn and nnn

Y arXiv:1001.3317

» The first branching fraction result of Singly
Cabibbo Suppressed decays D°—nn'n?, n7n,
n'nn and nnn.

n » The most recent experimental search for

' DO—non7% is performed by CLEO

Collaboration in 2006, with the 281 pb* data

sample collected on y(3770). The upper limit

for DO— o770 is measured to be 3.5 X 10
at 90% confidence level;

» Three ST channels D°>K*r~, K*nr° and K*n 1™
nt are used to reconstruct D° mesons.
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o o

Events /(4.0 MeV/c?)
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o o
e ———

8

Mode AE (GeV) Npg o Significance  B(x107)  Bppg (x1074)
g0 (0115, 0.059) 60+£13  48¢  204£044£03 <35
mOn%  (=0.088, 0.053) 42412 3.80 384+ 11407 -
O (=0.061, 0.045) 2746 5.50 73416415 -
0 (—0.030, 0.028) - - < 1.3 -

Events /(3.0 MeV/c?)

N RO ®
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Events/(2 MeV/c®) Events/(2 MeV/c?) Events/(2 MeV/c?) Events/(2 MeV/c?)
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Measurement of BF for D.*=>pn

v 11 ST channels are used to reconstruct D,” mesons.
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» Allowed baryonic D decay mode

short-distance expected: Br~10°
long-distance enhance to: Br~10-3

» DT method

N
=

(W]
=]

D,>pn .

[S—"

0. 95'
(GeV/c?)

ml'ig

Preliminary result: Br[D,*->pn ]=(1.22+0.10,,, +0.05, ,)x1073

0.12

The results confirms CLEO-c’s measurement(1.30 = 0.36 " ;¢) x 1073 with greatly
improved accuracy!
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Summary

o BESIII provides important results on charm decays

> D/ID leptonic and semi-leptonic decys

> DID, hadronic decys

Important to test LQCD calculations, CKM matrix UT, search
for NP beyond SM

o More fruitful results will come out!
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Thanks!



Measurement of f,K®(0)

Input [V yq| of CKM-Fitter

fD%K(n)_'_(O)lVCS(d)l |ﬁ fD%K(Tt)_F(O)

55— 0.78£0.04+0.03 BES—-II f—0.73+0.14+0.06 BES-II
PLB597, 39 PLB597, 39
F  0.739+0.007+0.005 CLEO—c = 0.666+0.019+0.005 CLEO-c

PRD80, 032005, 3.Par.Ser. PRD80, 032005, 3.Par.Ser.

— 0.624+0.020+0.007 BELLE

F—=— 0.695+0.007+0.022 BELLE
PRL97, 061804, Mod . Pole PRL97,061804, Mod.Pole
_ —— 0.610+0.017+0.011 Babar
! 0.727+0.007+0.005 BABAR PRD91 (2015) 052022
PRD76, 052005, ISGW2 Babar, 3-Par. Ser.
ko PRD92 (2015) 072012
baf 0.7368+0.0026+0.0036 BESIII,2-Par.Ser.
PRD92 (2015) 072012
BESIII,Z2.Par.Ser.
F—o— 0.666+0.0201+0.021 HPOCD
F~— 0.747+0.011+0.015 HPQCD PRD84 (2011)114505
PRP82(2010)1}4506
P R | Lo 1 R
[ T e B R B R N R R
0.7 0.8 0.9 1

0.6 0.7 0.9 1

0.8
f,K(0) ()
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Form factors in D > K%*v

X2 _ Z(Ar:}neasured o Ar?xpected)c—l(Ar}neasured o Ar?xpected)

ij

Allg? (nsT'GeV3ed)
=
|

r
|

—&— data
mnmn simple pole model

= mm modified pole model

= 7 series (1 par.)

BESIII
preliminary

i

—=— data
mnmn simple pole model

mm = modified pole model

2 w7 series (1 par.)

BESIII
| preliminary

I I I I\N I I I I
0 0.5 1 15 2 0 0.5 1 15 2
¢ (GeVAic?) o (GeVAict)
O The preliminary results for form factors:
Model Parameter Value f(0)
Simple pole fr(0)[Veg] | 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 £ 0.076 &= 0.013
v 0.45 +£0.44 +£0.02
Series two parameters f1(0)|Ved| 0.162 +£0.019 +0.003 | 0.720 + 0.084 +0.013
r —2.94+2.32+0.14

Inserting |V q| = 0.22492 £ 0.00050 obtained by CKMfitter, the £ (0).can be obtained.

29



Form factors in D.*>K*e*v

» Four dimensional un-binned likelihood fit is performed.

I
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~Syaad) 7 = e 2 TR
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[=]
I

In £ =1In Lyata — f X In Lpyg

Events/0.2

pree= 72 ¢
- 0

cosf, X

[0 The preliminary results for form factors:
r,=1.67+0.34 +0.16 and r,=0.77 + 0.28+0.07

The first errors are statistical and the second are systematic. 30



Comparison with CLEO result

* In the case of not finding y(n°) from D,

", after considering effects of (possible)

slightly higher cross section of D,*D,- and more tag modes, the ST D, yield at
BESIII is about 3.6% higher than CLEQ, for a given luminosity data

BESIII 3190
CLEOc 600
BESIII/CLEOC 5.32

BESIII/CLEOc-1

* BESIII p counter loses efficiency
but helps to suppress non-p*v
backgrounds .

[ —= data
- [ BKGI: real ST D] and Df—u*v, but wrong y(z")
- [ ] BKGIIL: wrong ST D_ or wrong D+—>H+Vu
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0.2

01
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(GeVZceh

388660
70514
5.51
3.6%

1131
235
4.81
-9.6%

>125 (float in fit)

« At BESIII, signal/BKGI ratio is
constrained via signal MC and BKGIl is

fixed vig inclusive ME e
« 7op ® CLEO-c, E

3 eof PRD79 E

S sof M (2009)052001 -

g aof V TH(TV)Vv =

S ool

" 2of

10 | =

—OTI :6-05 O ---0--0-'5-- Q.1 D.-1-5 o.2

B BESIII[ DS+9“’+V] :(528i0 153tat + O 14syst)X1O_3

MM?2 (GeV?2)
Unconstrained fit

BeieolDs*d1v]=(5.6540.45,,, + 0.17,)x10°3



