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m Data and D meson production
= D"™2u'v, £, and |V |
s DY2>K/me'v, £, (q?) and |V

= Summary



Data and D meson production
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D meson production at 3.773 GeV

» At 3.773 GeV, y(3770) is produced
in e*e annihilation. Itis justabove DD ...
threshold but below DD* threshold '

K Singly tagged
: | D sample

> y(3770) decays into DD pairs

with BF of about 90%. nm

e

> Singly tagged D° and D-mesons can be fully
N/ reconstructed by hadronic decays.

X

B(D - X) =

> With the singly tagged D° and D- mesons, we
N(D — X) can measure the branching fraction for purely
leptonic decays and semi-leptonic decays
absolutely, and study their decay mechanism.

— X




Purely-leptonic decay

D™= u'v, f, and |V_|




D*->u*v and decay constant f,

c I

+ + G, 2 2 .2 m;
D" > p UH)ZS—;fD+|Vcd| m;, l—m1 m .

D+

» All strong interaction effect between the two quarks within D*
meson is simply factorized into the decay constant f,.

» Improved fy, can accurately test LQCD calculation of f;,.

» In current LQCD calculations, the ratio f,:f,,:fg, has a
significantly better precision than their individual values. Once the
measured fj, pass the test on LQCD, f;, can be improved. As a resulit,
|V,4| can also be improved in the of B°B® mixing experiment.
Isospin symmetry expects fg= fg,=f5,. The well BIBO mixing parameter xg relates to [V | and fg.
The decay constant fg, relates to |V4| via B*>1*v.



|V 4| measured via D> u*v

> In history, |V 4| was usually measured by

* D meson decay D->=we*v, which suffers 11% uncertainty of
theoretical calculation of form factor;

* neutrino and anti-neutrino interaction, which suffers 4.8%o
uncertainty.

» A recent un-quenched LQCD of f,, reaches ~2%
precision, thus provides an opportunity to accurately
measure |V 4| by D*=2>utv.

» More accurate measurements of |V 4| and |V 4| will
Improve the stringency of unitarity constraints on CKM
matrix and provide improved test on the Standard Model.




Number of Everts

Single tag D~ mesons

Preliminary results

D — KK

184 1.86 188 1.82 184 186 1.88 1.82 1.84 1.86 1.88

1.82

M, [GeV/c?] M, [GeV/c?] M, [GeV/c?]

N_ =(1.566+0.002)x10°

tag




Preliminary results on f5, and |V 4|

5
In the recoil side, we select 10 N 377421 signals retain
the purely leptonic decays 10% L |wmD'—K;n
D*>u*v by defining 1 33::‘
103 ;_ Other D decays
E Z E E B non-D process
102 lgr _’0' ;
P miss = _Zp 10 - it "'H' M
M?* Ez.,, - P?
miss THIS.S Miss 1
1
for the events of the 10
mISS
smgly tagged D~ vs. D* -0.2 -0. 1 0.0 9 1 0.2 0.3
> ptv should be ~0 “miss [GEVZ/CY]

B[D*>u*v]=(3.74+0.2120.06) X 10*

Input tp,, mp,, m,, on PDG and
Input t,, Mp,, M, on PDG LQCD calculated f,,=207+4
and |V 4| of CKM-Fitter MeV[PRL100(2008)062002]

f..=(203.91%5.72+1.97) MeV V_,[=0.222+0.006+0.005
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Comparisons of B[D*2>u*v ]| and fp,
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Comparisons of the measured |V 4|

BES-III 0_2218 0 _ 062 +-0_ 00A7 —
[Preliminary] (D" — p* v )
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| | 1 I 1 I |
0.15 2 0.25

O.
l vcd l
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Semi-leptonic decay

DO%K/R_eJFVa f+K/n(q2) and ‘Vcs/d‘




D> K/ne*v and form factor f*,, ()

fKi/ﬁ(qz)
e+
r
C Ve
DO
_ s/d
u
Voo i K
oy GV I 2
ATD’>K/n"e'v,)  “F cs(d) 32,2
= p’|f3(q°)

da’ 247’
» The strong interaction effect between the two quarks within D°

meson is simply factorized into the form factor f*,, (g?).

> |V.ql parameterizes the mixing between the quark mass eigenstates
and the two weak eigenstates.
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f%K,n(qZ) and |V 4| from D semileptonic decay

> In experiment, studies of D> K/n-e*v can provide

« form factors of hadronic current f*,, (g%
— Single pole form — Modified pole model

— ISGW2 model — Series expansion model

« CKM matrix elements |V | and |V 4|

» The improved f*,.(g%) can be used to validate the
LQCD calculations on f*, (g?)

» More accurate measurements of |V and |V_4| can more
precisely test the SM.

15



Events

Events

Single tag D° mesons

Preliminary results with 0.928fb-! data@ 3.773 GeV
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Preliminary results

D09 K—e+ve +#/dof = 69.03/30 (32 Fit) Doén‘e*Lve yldof = 26.61/13 (42 Fit)
g 5000 N Entries = 20456 ) = Entries = 2821
% - - 6 = -0.005875 + 0.00025 s E o= 0.00901+0.00083
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f.(a®)

Form factors at CLEO-c

Form factor studies from CLEO-c experiment

L1 Yk k]

HIAGIEC]

E.E"_ I ) I I | I I I 1 | T 1 T 1 | T 1

|
f.(a®)

- Exp. vs LQCD|calculation | | 818 pb°! :
U ' geon | | g |

Experimental measurements will calibrate LQCD calculation.
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Form factor fits for D2 K-e*v
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Form factor fits for D=2 metv
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Form factor fit results

Simple Pole
DY — Kev

D% % grers

f+ “:':' |chd[s,'l |
0. 7294200050005

0.1424+0.0030.001

1.9434+0.02540.003
1

STEER0.0230.003

Modified Pole
DY Kev

DY s ey

F (03 Vioaisy |
0. 72540.006x0.005

0. 140+0.0030.001

fa!
0. 2654+0.04510.006

0.315x=0.0710.011

2 par. serles
D" — Kev

DY s e

Fa (03| Vi |
0. 7252400060005

0. 140+0.004+0.001

"1

—1.2353+0.201+0.025

—2.117+0.163x0.023

3 par. series
D" — Kev

D? — grew

S+ (0) |ch'd(sjl |
D.7293x0.00310.005

0. 14440.00510.001

"1
-1.251+0.34920.053

-2 725420.453210.031

2
05277 . 95420595

4. 19443 12240237

TABLE XVII. Form factor fit results, center wvalue from statistical only

BESIII preliminary
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Summary

> BESIII collected 2.92 fb-ldata at 3.773 GeV.

» Purely leptonic decay D*->u*v and semi-leptonic decays
of D> K-/retv were studied.

» These will significantly improve

» Branching fractions for these decays

» Decay constant f,

« CKM matrix elements |V, and |V_|
« form factors of hadronic current f*, (g?)
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