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1. Introduction

The study of mesons which contain at least one charm quark is referrasl open charm
physics. It offers the possibility to study up-type quark transitions. Sihee quark cannot be
treated in any mass limit, theoretical predictions are difficult and experimeptat imcrucial. The
at-threshold decay topology offers special opportunities to study dpemmcdecays.

The BESIII is a magnetic spectrometer working at a double-ghg~ collider operating
at center-of-mass energy between 2.0 GeV and 4.6 GeV, located atdtiteténof High En-
ergy Physics (IHEP) in Beijing. The maximum luminosity of the BEPCII at 3.7 & 1x
10°3cm?s71 [1]. The samples of interest for the analysis described in the following waden
at theDD threshold (3.773 GeV) and:Ds threshold (4.178 GeV) with integrated luminosities of
2.92 fb-l and 3.19 fb'!, respectively. Throughout in the following, charge conjugate is implied.

2. Pureleptonic D5 decays

The pure leptonic decay of charg@g;) mesons proceeds via the annihilation of thguark
and the antd (anti-s) quark to a virtuaW=* boson and its decay #"v,. The decay rate can be
parameterized as:
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whereGe is the Fermi coupling constanty, and Mp, are the masses of the lepton and g
meson in the final state, respectively.
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By analyzing the data sample accumulated at 3.773 GeV, to select the leptodiecay with
a missing neutrino, we calculat&bhiss = Emiss— Pmiss OF M2, = E2i . — P s WhereEmiss and
Pmiss are the missing energy and missing momentum of the event. After subtractingtke b
grounds, 40D+ 21.2 signal events are retained and the branching fraction (BF) is meatsured
beBF (D" — ptvy) = (3.71+0.194 4 0.0644) x 104, which is the most precise measurement
to date. Combining this BF measurement and the Particle Data Group (PD&GI{@svofD ™
lifetime, mp+, m, and magnitude ofq| determined from the global Standard Model (SM) fit, the
decay constant is determined to fip= (20324 5.344 + 1.85) MeV. Alternatively, the magni-
tude of CKM matrix element 34| is extracted to be || = 0.2210+ 0.0058;4 - 0.004 %4 [3].

By analyzing the data taken at 4.178 GeV, we also studied the lepihidecays. From
14 DS hadronic decay modes, preliminarily, 38866@592 STD; mesons were accumulated.
In the system recoiling against the $J5, the signal events ob{ — u*v, decay were se-
lected. We obtained 1135+ 331 D — p*vy, and the preliminary result of absolute BF is
determined to b&F (D — ptvy) = (0.550+ 0.01644 + 0.015)%, the decay constarip, =
24594 3.644 + 3.5 MeV and|Ves| = 0.987+ 0.01444 + 0.015y¢. The additional systematic
uncertainties according to the input parameters are negligible fgrgid 0.3 forfp,.
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3. Semi-leptonic D) decays

3.1 DY) — Petye (P=K—,m K%, )

In the SM, neglecting the lepton mass, the differential decay rat®for — Petve (P =
K=, m,KCor ) is given by

dr G2

@ = X g Neas [ P T, (3.1)

where X is a multiplicative factor due to isospin, which equals to 1 for mob&s— K—e* v,
DO — et ve, DT — KOt ve, and 1/2 for mod®* — nPe* ve, pis the momentum of the pseudo-
scalar mesof® in the rest frame of th® meson,g? is the squared four momentum transfer, i.e.,
the invariant mass of the electron and neutrino systifg?) is the form factor which describes
the strong interaction between the final state quarks and is usually paraetttardata analysis.

Based on the data taken at 3.773 GeV, BESIII studies the dynamics bPtheK e v, and
D® — mme*ve decays. The BFs are measured toBfgD® — K~e"ve) = (3.505+ 0.014¢4 +
0.033y)% andBF (D° — 11 €' ve) = (0.295-+ 0.0044 & 0.003y¢)% [5]. Similarly, the BFs are
measured to bBF (D — K% ve) = (8.604- 0.0564 + 0.1515¢ )% andBF (D+ — mP%e* ve) =
(0.36340.00844 4= 0.00555 )% [6].

We also studied the differential decay rates of these two processesxti@etehe product
f, (0)|Ves(a)| @nd other form factor parameters. Using the values‘fé?)(O)|Vcs(d)| from the two-
parametee-series expansion fits and wiftf (0) = 0.7474-0.011+ 0.015 [7] andf/(0) = 0.666+
0.020+0.021 [8] calculated in LQCD|Vs| is obtained to be 9601+ 0.0033+ 0.0047+ 0.0239
(|Ved| = 0.2155+ 0.0027+ 0.0014-+ 0.0094), where the first uncertainties are statistical, the sec-
ond ones systematic, and the third ones are due to the theoretical uncestaiitie form factor
calculations. The BESIII results are in good agreement with the previoasurements, and with
the best precision to date.

3.2 DY) — Putv, (P=K~, KO )

Based on the data sample collected,/&= 3.773 GeV, BESIII although studieB°+) —
Putv, (P=K-,m,K%n°%. The BFs and the lepton universality ratiBsy = BF (D) —
Putv,)/BF(D%F) — Pefve) are measured to bBF (D — K~ ptv,) = (3.4294 0.01% +
0.03554)% (Ruy = 0.9784 0.00744 + 0.012y4) [9], BF (D* — KOu*v,) = (8.72+0.07g4 +
0.1845)% (Riu = 0.98840.033) [10], BF(D® — mm ptvy) = (0.2674 0.0074a 3= 0.007s )%
(R = 0.905+ 0.02744 £ 0.023y¢) andBF (D* — mOutvy,) = (0.34240.011g4 + 0.010x¢ )%
(Ru = 0.942+ 0037 & 0.027g¢) [11].

3.3 D — K0t y,

Using the data sample collected g6 = 4.178 GeV, BESIII measureB{ — K% v, and
D¢ — K*%"ve. The BFs are obtained to B (D7 — K%t ve) = (3.2540.3844 4 0.164,4 )% and
BF (D¢ — K" ve) = (2.3740.2644 +0.2055)% [12]. The first measurements of the hadronic
form-factor parameters are obtained. The resulbir— K%*veis f, (0) = 0.720+0.084(dtat ) +
0.013(syst), and forD$ — K*%e* v, decay, the form-factor ratios arg =V (0)/A1(0) = 1.67+
0.34(stat) £ 0.016(syst) andry = Ap(0) /A1(0) = 0.7740.28(stat) + 0.07(syst).
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34 DI —n(n’)etve

By analyzing the data taken at 4.178 GeV, BESIII measured the absolat®Bsemi-leptonic
D — n(n’)etve decays. The preliminary results aB& (DS — netve) = (2.32+ 0.0644 +
0.0655)% andBF (DS — n’e"ve) = (0.82+ 0.07g4 + 0.035)%, and combining the BFs of
BFp+_n(n)etve: then —n’ mixing angle is determined to lig = (40.2+ 1444 +0.5¢¢)°. From
the first measurements of the dynamicsDgf — n(’)e*ve decays, the products of the hadronic
form factorsf J'Z(/)(O) and the CKM matrix element |\ are extracted with different form factor
parameterizations. For the two parameter series expansion, the prelinesatts raref,, (0)|Vcs|
= 0.4464+ 0.005¢4 + 0.0045 and fﬂ’(0)|Vcs|=0.477i 0.0494 +0.011g4. Taking |Ves| from the
CKMfitter as input, we determine preliminafy (0) = 0.458 0.0054 + 0.004y¢ and f'(0) =
0.490+ 0.05044 +0.01154. Alternatively, using thefﬂ(/)(O) calculated by light-cone sum rules
leads to |Ws|=1.032+0.012¢4 +0.009s =0.079neo and 0917+ 0.094¢4t £ 0.0215ys = 0.155heo,
respectively.

4. Summary

We present a selection of recent BESIII charm results based onttheeta collected by BE-
SIlI detector near th®D threshold (3.773 GeVP:Ds threshold (4.178 GeV) with integrated lu-
minosities of 2.93 fo! and 3.19 fby!, respectively. From the leptoniz;) pure leptonic and semi-
leptonic decays we determined the most precise values for the decaymd@%[athe hadronic

form factorsff(") (0), and the form factor shapéf(m(qz) which provide important test to LQCD
calculations, and CKM matrix unitary.
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