(Semi-)leptonic charm decays at BESIII
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Progress of LQCD before BESIII

errors (in %) comparison: FLAG-2 averages vs. new results
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+ PCAC (no renormalization)
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Recent D%, D_* and A_* samples

Taking from Longke Li’s talk at joint workshop of BESIII/Belle/LHCb at Nankai

Experiment  Machine Cc.M Lumin. N(D) efficiency  advantage/disadvantage
B = CESR 2.9 x 10° © extremely clean enviroment
C _ -1 Y
L'g% (eTe™) 377 GeV 0.8 fb 2.3 x 10%(D¥) © pure D-beam, almost no bkg
St 417 GeV 0.6 fb! 0.6 x 10° ~10-30% © quantum coherence
BEPC-II 377 G&V  2.92 fb-1 10.5 x 10° @ no CM boost, no T-dep analyses
{e"‘e_) ’ ' 8.4 x 108 Do)
4.18 GeV 3fb~! p+  3x10°
46 GeV  0567fbl A+ * * ko

KEKB 1 9 © clear event environment

(ete™) 10.58 GeV 1 ab 1.310 @ high trigger efficiency
~5-10% © high-efficiency detection of neutrals
PEP-II 1058 G&V 0.5 ab-1 6.5 » 108 0 @ many high-statistics control samples
(eTe™) ’ =4 2 © time-dependent analysis
* * % © smaller cross-section than pp colliders

Tevatron 4 96 TV 0.6 fb! 1.3 x 1011 ] . .

(pp) @ large production cross-section

<0.5% © large boost: excellent time resolution
LHC 7 TeV 1.0 fb ! 50 x 1012 =70 @ dedicated trigger required
(pp) 8 TeV 2.0 fb~! ' @ hard to do neutrals and neutrinos
ok *
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= 2010-20114F: 2.9 fb1@3.773 GeV
DY, D*

= 20144E: 0.6 f01@4.6 GeV A"
= 20164E: 3.2 fb1@4.18 GeV D.*
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Events /{ 0.17 MeVic*)
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New inputs from PDG2018:

PRD89(2014)051104 BESIIFIF &R
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New inputs from PDG2018:
0.48 fb-! data@4.01 GeV  3.19 fb!l data@4.178 GeV

value
PRD94(2016)072004 my | 0.1056583745(24) GeV
( _____ ) _____________ PRL122(2019)071802 g LTI686(1D) GeV
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Events / 4 MeV
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BESI, 22.3 pb1@4.03GeV
3 D,*=>1*v signals,
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Form factor parameterization PRD92(2015)072012
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PRD96(2017)012002 PRD92(2015)112008 5 kory

100

: —0 25 : — ]
7 ID">Ke'v|] " D" — 7%'v % okl " > K77 7" tag |
‘/"(: a0 ;‘%\ — - Single Pole Model %\2.0 \ N> 400 g |
a N <o BK Model 1« h @ '
% i A — ISGW2Model | % I \+\ © 300 [
p 60 r zseries 2 par) 7| p 15 \\ E_) 100
9 L %‘\‘ z series 3 par) | '‘» AN Q i
= af \ 1 Ziof \ . S 200} M
g [ : . g I 4(2 ; 50 o LT
% 20 - % 05+ N - a:) 100 b, e, P S B e, T
L N A > [ S, ] S D Pm g st T,
; | | | - | | X T S O
0 05 1 15 2 0 1 2 3 0 00 05 1 15
¢ (GeV2/c?) ¢ (GeV2/c?) q? (GeV?/c
KM IN, A 7neromanl ezmsins —n1anionans |00 —m—m m m
I (0)] Vi [=0.705(04)(A1)] [17(0)] Vg [=0.140(03)(02) F<(0)| V.. =0.728(06)(11) 13




FRERBD K WVERINFIHE

Assumed to be independent of
g? following FOCUS’s treatment

Differential partial widths

o = S i ) P )2 (PLB607(2005)233)
>»rc[;n’.'pl,ﬁ']u:|2 tg qup+Pp
Al Wo = (mp + mi — m;)/2mp
K2 2
+%m§ﬁ,| r|::‘|2] Fl:l = W{) - EK’ + m€/2mg

PRL122(2019)011804
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HFLAV16 averages based on a combined analysis of all f<(0)| V., |=0.7226(22)(26)

D->K(w)lv measurements before 2016 using series expansion £7(0)| V., |- 0.1426(17)(08)
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BUED > etvar i, B IR EEREF D*>nOe*vERM I
PRL122(2019)121801 PRD97(2018)092009

3.19 fbl data@4.178 GeV ‘
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Averages of o | Ves |5 247.7(22)(22) MeV Averages of 20 =249.7(04) MeV
published : theoretigal Loco
measurements fo. [ Ve |=46.1(10)(04) MeV calculations f= 212.3(06) MeV
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L . .
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D—uv p———— N ©
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using series expansion
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MM2 (GeVic
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2D Sa,(980)e Vg RN

= Explore the nontrivial internal structure of light hadron mesons,

traditional qQ states, tetra quark system

= With chiral unitarity approach in the coupled channels, BF is predicted to
be order of 5(6)x10-> for D°*) decays

= Improve understanding of
classification of light scalar
mesons
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Summary and prospect
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