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BEPCII: a high luminosity double-ring collider

22 mrad crossing angle

Beam energy:
1.0-2.3 GeV

Luminosity:
0.7x1033 cm2s!

Optimum energy:
1.89 GeV

No. of bunches:
93

Bunch length:
1.5cm

Total current:
0.91A

SR mode:
0.25A @ 2.5 GeV

Use many bunches .
and SC mini-beta. Beam magnets



BESIII y(3770) Data Sample

2.92 fb-! data were
taken around 3.773 GeV
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BESIIII detector: all new !

B ES'I I I CslI calorimeter

Precision tracking

)VIDC: small cell & Gas:
He/C3HS8 (60/40), 43 layers
0,,=130 um

Magnet: 1 T Super conducting Time-of-flight + dE/dx PID
o./p =0.5% @1GeV

N
1 m”“ dE/dx=6%

_ﬁi ' 'f'n(' ' | TOF:

o; = 100 ps Barrel
110 ps Endcap

3100
(2373}

Muon ID: 9 layers RPC
— 8 layers for endcap

L

EMC: Cslcrystal, 28 cm - Data Acquisition:
AE/E =2.5% @1 GeV Event rate = 4 kHz
oz =0.6 cm/VE Total data volume ~ 50 MB/s

The detector is hermetic for neutral and charged particle
with excellent resolution, PID, and large coverage.



BESIII
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Leptonic D Decay
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Mé+
o>~V cxml® B 72 2
/ £ AM,=0.50ps™ VBs, Jo. 1|Vl ﬂ
v ’ 200MeV || | 8.8x107"|

Decay constant ~ |1(0)|2 (QCD). Precision f, allows precise extraction of |Vcq|
In the B sector a similar factor is in the mixing equation.
Alternatively, |Vcd|? from unitarity constraints allow a test of lattice QCD of f,.

Ratios of the decay constant are particularly strong tests.
Ratios of t and m modes are windows to new physics.

New Physics LD —71v) m; (1-m;/M, )
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Number of Fvents

DTag Approach
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->Require single track
on other side:

- PID suppresses K
- Calorimeter suppresses n*
- Require low energy in CC

Use D 4-vector to calculate
missing mass (~0 for v).



2.92 fb! data@ 3.773 GeV
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Excusive SL Decays

Signal count is fit

Technique from U distribution
->D-Tag event l

- |dentify electron
->Reconstruct the Single tag mode

hadronic component 7\ ]’obs
->Check for consistency S1 g

with neutrino B
U=Emiss'lpmissl Szg

obs
/Ntag €t tag,sig

Tag Modes: Cut on AE and

D’ =K at fit My, from
Monte Carlo

D' - K atxa°

. 0 o Multiple tag modes
D'"—=Kana'nmw
Nsig

D Ntag (Etag+sig/6tag)

D' K atnna Bsig =

D' - K atnaa’



Number of events

Studies of D'=>K(t) e*v at BESIII

New results based on 2.917 fb-! data supersede those preliminary
results presented at CHARM2012 which was based on ~1/3 data.

e+e—9w(3770)9])050 2 917fb -1 data@3 773 GeV
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Comparisons of B[D"2>K(m) e'v]
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AT IqZ (ns 'GeVv 3c?)
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Extracted Parameters of Form Factors
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Projections on Form Factors fX@_(q?)
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Comparisons of Form Factors

Experimental data calibrate LQCD calculation

Fermilib Lattice, MILC and HPQCD, PRL94 (2005) 011601
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Summary

The BESIII (semi)leptonic analyses are based on 2.92
fb?! collected at y(3770).

The leptonic results for the branching fraction, decay

constant and V_4 are a significant improvement over
previous analyses.

Similarly, the new semileptonic results, D’ K/x e v,
are the world’s highest precision measurements.

Say something about D+ coming soon.

Lattice results are consistent with the data.



