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C Introduction

C Selected recent results in
CD- Plnmeasurements BF & Form factor fit
Y f.P- P(0),f.P- K(0)
CD- VInmeasurements

C Rare/Forbidden decay search
CD- wenandD- fen (new)
CD- ay(980)a (new)
C D* D%'n, (new)

Crv” mhhtOghillmh(new)

C Summary
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Introduction
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C Windows on weak and strong physics

C Weak decay Y theoretically clean

C Over-constrain CKM and search for New Physics
C Strong interaction Y test Lattice QCD
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Semileptonicdecays

en GZI IP3
24,0

W+
D A R q2=(p|+pn)2 Y |V|2inv

C Dg- Pln of lepton pair
C Measure |V,,| x FF

C Charm physics: CKM-unitarity Y | Vexls extract FF, test LQCD;
Or input LQCD FF to test CKM- unltarlty

C B physics: FFin D semileptonic decays Y Validate and
Calibrate LQCD calculation Y improve|V,,| measurement Y
test CKM-unitarity

C Dg- VIn
C Extract more parameters, test pole dominance model
C Study S-waveinD- Kpln,D- KKIn,D- pdn

C D - Rarefforbidden

C Search for new physics
C Study D, structure and long-distant effect




Charm facilities

C Hadron colliders (Huge cross-section, energy
boost)
C Tevetron (CDF, DO)
C LHC (LHCb, CMS, ATLAS)

C e*e- Colliders (more kinematic constrains, clean
environment, ~100% trigger efficiency)

C B-factories (Belle, BaBar)

C Prompt D* decays & B decays
C High Luminosity Y double tag technique possible

C Threshold production (CLEOc, BESIII)

C Can not compete in statistics with Hadron colliders & B-factories_
C Only Charm hadron pairs, no extra CM Energy for pions
C Quantum Correlations (QC) and CP-tagging are unique

C Systematic uncertainties cancellations while applying double tag

. technique



n Recon. Experimental challenges)

Commonly used techniques (Partial reconstruction)
C Hadron Machines (FOCUS, LHCb)
(:ZAppIied for semileptonic decays F@ﬂ %
C Secondary vertex Y D direction
C 4-momenta of charged decay product(s)

C B-factories (BaBar, Belle) @’BABAR

C Get direction of the signal D from momentum
conservation (sum of momentums of the rest decay
products) st ,H

C Fully reconstruct the tag S|de as D*X (better resolution
but less statistics)

C Charm @ threshold (see next slide)
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n Recon. @charm threshold

C CLEO-c, BESIII

Pal

C 100% of beam energy converted to D pair (Clean
environment, kinematic constrains n Recon. )

C D generated in pair Y absolute Branching fractions
CAt y(3770) charmDSrogtpcti on i
C Fully reconstruct about 15% of D decays

DE=E - E

D Beam
MBC = \/Eéeam ) pé

C Double tag techniques: Hadronic tag on one side, on the
other side for leptonic/semileptonic studies. Neutrino is
reconstructed from missing energy and momentum
(Double tag efficiency is high.)




| PRD92(2015)072012 .| * ool
Data analysis
C Full data samples: 2.93fb1 <. -
@3.773GeV
C 5 tag modes o 1
C Signal side: just positron :

'2.793310.0037)><106

and K/p, minimal extra

energy e

C Kinematic variable: U, .. T e (Govied

C Most precise measurements .« |
on FF and [V,] B, .., =(3.505°0.014° 0.033% !

C Branching fraction results 5~} \_ ;
are in excellent agreement £ 'Fe I\ —

with previous measurements: 5 = (02950° 0.004%° 0.0026%
and more precise 1
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C Fitted using different form factor models
C Simple pole model
¢ Modified pole model (Becirevic and Kaidalov, /() =

AT/P (ns'GeV2cH)

Using ff(”)(O)‘VCS(d)‘from the 2-par.

Differential partial width Fits

C Series expansion (CLEO-c/BES Il 7. (4)
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explored 2nd and 3rd order):
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series fit and FFs from HPQCD:
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D’ netv,
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—— Single pole model

- - z series (2 par.)
z series (3 par.)

Modified pole model _|

? (GeV?/ch

=0.9601+0.0033+0.0047 £0.0239

V.|=0.2155+0.0027 £ 0.0014 +0.0094



Measurement of Form Factorsf, K®)(g?)

C. Aubin e al. (Fermilab Lattice Collaboration, MILC BE S m PRD9? (2 01 5) 072012

Collaboration, and HPQCD Collaboration), Phys. Rev. Lett.
94, 011601 (2005)
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C The solid lines are the best fit to LQCD with modified pole model
C Inner band is statistical uncertainty of the LQCD calculation
C Outer band is stat.+syst. uncertainties of the LQCD calculation

C Slight tension between measurements and LQCD calculation at
higher g2 bins.
The precision of these form factors is higher than that

of the LQCD calculations by a factor of 3~4.
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f,P(0)/f.K(0) and N 4l/|V

PRD92(2015)072012
C Experimentally

¢ f,P(0)/f,X(0) = 0.8649a 0.0112a 0.0073 The ﬁ’ﬂio IS In
= . excellent agreement
“ Tgfeﬁg;:'fgl)h_’ s 0.04 with the LCSR

_ ¥ - ' calculation.

€ LCSR: P. Ball, PLB 641, 50 (2006)
C BESIII

C [Vegl/IVgsl= 0.238a 0.004,,2 0.002,,8 0.011 qr

C Comparison of |V 4|/|V.| measurements
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