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D® and D* samples used at BESII |

2.92 fb! data were ete—2>y(3770)>D*D-
taken around 3.773 GeV ete~Dy(3770)>DODO
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D% and D+ samples used at B factories

BABAR
¢ .V .

For each, several hundred fb! data were taken at Y (4S) or Y(5S)
D® or D,* mesons are searched via decay chains
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D "21(r)*v and Decay Constant fp ),
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» The strong interaction effects between the two quarks within D *
meson Is simply factorized into the decay constant fj ..

» Improved fy, can accurately test LQCD calculation of fj ..

» In current LQCD calculations, the ratio f,,:f,:fg, has a
significantly better precision than their individual values. Once the
measured fy, passes the test on LQCD, fg, can be improved. As a
result, [V | can also be improved in the of B,° B(S) mixing experiment.
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|V eq(e| measured via D "2 u(t)*v

> |Vq9| €an be measured by D "2 p(t)"v or D> m(K)e*v:

» Recent HPQCD calculation of the f,,"(0) for D>n(K)e*v
suffers uncertainty of 4.5(2.5)%.

* |V 4| Via VV interaction suffers 4.8% uncertainty (See PDG).
* While, recent HPQCD calculation of the fy ., only suffers
uncertainty of 1.7(1.0)%o.

» Precision measurements of |V 4| by D "2 1"v can
Improve the stringency of unitarity constraints on the
CKM matrix and test the SM.



Number of Events

D*>u*v, f,, and |V, at BESIII

ete >y (3770)=>D*D-
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Comparisons of B[D*2>u*v | and fp,

<0.07% at 90% C.L. MARK-III
+0.16+0.05 BES-I
(0.08"10%5) g
-0.05-0.02
BES-II

(0.122**1'40.010) %
-0.053

(0.0393+0.003510.0009)%  CLEO-c

(0.0371£0.0019£0.0006)%  BESIII
PRD89(2014) 051104 (R)

(0.0382+0.0033) % PDG2013

0

0.2 0.4
B[D* 2> utv]

0.6

<290 at 90% C.L.
300+130+SD
-150-40
3712425
=119
f= 209.0+9.3+2.6
K 203.2+5.3+1.8
PRD89 (2014) 051104
H 21344
= 217£10
[ 206+6+3+22
n 235+8+14
+17
N 2104107
n 2114147,
04 177+21
o 20323
o 195+20
-a- 210£10

—r—  262t29
—

MARK-III
BES-I
BES-II
CLEO-c
BESIII

(R)

LOCD
LOCD

QL (QCDSF)
QL (Taiwan)
QL (UKQCD)
OL

QSR
QSR
QSR
FC

EMS |
|

200 300 400 500 600

fD+ [I\/IeV]




521 fb'1 data@ 10.58 GeV PRD82(2010)091103R
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Studies of D" u(t)*v at BELLE

D,*>u*v, 548 fb'l: PRL100(2008)241801 JHEP1309(2013)129
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f+K(n)(q2) and ‘Vcs(d)\ from D> K(rn)e'v

> |V sl decirbes the

C mixing between the
D° guark mass eigenstates
n and the the weak
/ ~ eigenstates.
u Ki(z)
ATD "5 K(z) e v,) _ Glz? |Vcs(d) |2 3f2( 2)‘2
da* 2aq P I

9% = (Ppo- Pr)* = (Pe. + Py )?
» The strong interaction effects between the two quarks within D°
meson is simply factorized into the form factor f*, ,(g°).

— Single pole form — Modified pole model
2 S (0) 0 f+)
fe(q?) = ———5— = ; ;
) = T A f+lg) 1= ) — o)
— ISGW2 model — Series expansion model
v - 1 . X
) =1l (1R ) 100 et (14 St
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f+K(n)(q2) and ‘Vcs(d)\ from D°>K(rn)e*v

> In experiment, studies of D> K(r)e*v can provide

- Hadronic form factors of hadronic current f*,. . (q°)

» Recent HPQCD calculation of the f,,,"(0) for D>n(K)e*v
achieve 4.5(2.5)% precision, thus provide chance to better
measure quark mixing matrix element [V /.

> More precise measurements of f*,,(q°) can be used to
validate the LQCD calculations on f*,,(g%), thus indirectly
help to Improve measurement precision in B meson studies.

» More accurate measurements of [V | can precisely test
the SM and search for the New Physics beyond the SM.
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Previous studies of D°>K(r)-e*v at BELLE
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Previous studies of D= K-e*v at BaBar

. 75 fb! data @ 10.58 GeV
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Preliminary results of D°>r-e*v at BaBar

347.2 fb'1 data @ 10.58 GeV
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Arantza Oyanguren talk presented at ICHEP2014
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Number of events

Studies of D> K (r)-e*v at BESIII

New results based on 2.92 fb! data supersede those preliminary
results presented at CHARM?2012 which was based on ~1/3 data.
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Comparisons of B[D°2>K(r)-e*Vv]
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Fits to AT'[D°2> K (r)e*Vv]
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Extracted Parameters of Form Factors

DO>K-etv D> retv
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Projections on Form Factors f<®_(g?)
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Comparisons of Form Factors

Experimental data calibrate LQCD calculation
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Calculations or measurements of f,<®(0)

i >—0.7810.0410.03 BES-II -~ 0.73+0.1420. BES-II
PLB597, 39 PLB597, 39
- = 0.66610.019+0.005 CLEO-c
- ggggﬁﬂgg%%g“g C;L:.‘f Scer PRD80, 032005, 3.Par. Ser.
_ — 0.6240.020+0.007 BELLE
—=— 0.695+0.007+0.022 BELLE PRL97,061804,Mod.Pole
PRL97,061804,Mod.Pole
e Babar Preliminary
Fel  0.72740.00740.005 BABAR ICHEP2014, 3-Par.Ser.
PRD76, 052005, ISGW2
Faq BESIII Preliminary

baf BESIII Preliminary

F—o— 0.6660.020+0.021 HPQCD
PRD84 (2011) 114505

Fo— 0.747+0.011+0.015 HPQCD

PRP82(2010)1}4506

| | | | | | | |

0.7 08 0.9 1 06 07 08 09 1
() £,7(0)

24



Calculations or measurements of [V )
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Summary

» Precision studies of purely and semi-leptonic
decays of D, mesons had been made by BaBar,
BELLE and CLEO-c in the past several years.

» Recently, BESIII have studied the purely
leptonic decay D*->ut*v and the semi-leptonic
decays of D> K(m)e*v with better precisions.

> More new BESIII results in the near future:
® 2.92 fb-ldata@3.773 GeV in hand

D >K(m)e*v, ', (0°) and [V gy
D*->K-rte*v and form factors ------
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® 3 fbldata@4.17 GeV to be taken in 2016
» Uncertainty of LQCD calculation on f, reaches 1.0%.
Measurement of f,., and |V | by D,"=>1"v is limited by data.
D." 2> ()", fy, and |V

CS|

® More 10 fb! data@3.773 GeV?
» Uncertainty of LQCD calculation on fy.,(0) reaches 2.5(4.5)%.
Measurement of [V | by D2>K(r)e™v is still limited by theory.
D> we*v, D>= form factor is limited by data
» Uncertainty of LQCD calculation on f, reaches 1.7%.
Measurement of f,, and |V 4| by D*=>pu*v is limited by data.
D*-> p*v, decay constant, |V 4|
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