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Motivation
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test the unitarity of quark mixing matrix and search for new physics.

test the theoretical calculation on decay constants and form factors, especially
LQCD.
test the lepton flavor universality.

help to understand the internal structure of light scalar mesons.
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Pair production at threshold, high efficiency and very low background.
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Experiments at the B factory and LHCb

et — e~ collider: high luminosity and relative clean environment
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Hadron collider: I'\)/ery high cross section along
with high background.
Complex environment — very difficult to
analysis neutrinos.
High statistics — rare decay search.
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DY leptonic decays

BES]]I PRL122(2019)071802
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Comparison of |V.,| and fp+
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D7 leptonic decays

BEST
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Comparison of |V4| and fp+
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D° = K~ (77 )e*v.
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BESIT PRL121(2018)171803
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Signal mode BF (x10~3)
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Comparison of ry and 7y with theoretical calculatio
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A model-independent way to study the
nature of light scalar mesons proposed by
PRD82(2016)034016
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R=1.040.3 for two-quark description;
R=3.040.9 for tetraquark description.

We have R>2.7 @90% C.L. at BESIII
Which favors the tetraquark description.

M, (GeV/c?) U(GeV)
Decay BF (x10~ %) Significance
D% — ag(980) "eTre,a0(980) " — nr—  1.33T0-35 £ 0.09 6.40
+0.81
Dt — ap(980)%etve, ap(980)° — nxl 1.66Z¢ g 011 2.90

< 3.0 (90% C.L.)
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0.567 fb—! data @4.6 GeV

BESIT pri115(2015)221805 Previously expected: 1.4% — 9.2%.
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30 BAT — Aetre) = (3.63 £ 0.38 £+ 0.20)%
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L et
10 LA =AeTve) — (.96 +0.16 + 0.04
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i . L
-0.2 -0.1 0 0.1 0.2
BESIT pLB767(2017)42
wf PRL118(2017)082001

:r—>Ap,+uM

2l B(Aj’ﬁ»Ae+ue):(3.80j:0.19LQCD:«:0.117AC)%

B(AF —ApTv,)=(3.69£0.191,qcp 0. 11ry )%

BESIII Experimental study for leptonic and semilept May 9, 2019 22 /27



Not subject to helicity suppression.

Only photon energy larger than 10 ><"’ e o (‘
MeV are considered. " e >?< s
The BFs are predicated to be . . 5 v

107°—10~2 in various models. >«”N< >K

e

BESIT prDOs5(2017)071102 BESIT prD99(2019)072002
150 T T T T T r .
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0] r E F Dt ety ;g::;:fv,mc
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B(Dt — vetve) < 3.0 x 1075 ©@90% C.L. B(DF — vetre) < 1.3 x 1074 @90% C.L.
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—¢te—: GIM suppressed, ~10—13
including long distance contribution

| >}A<
T " w
"

Enhanced by SUSY or leptoquark to
10~82 and 1075,

?PRD79(2009)114030
®PLB682(2009)67

D%—n(h')ete~: Long distance
contribution (~107¢).

ﬁ</ PRL122(2019)081802 % PLB?57(2016)558

Refer to Abi Soffer's report for details
(Parallel 1, Tuesday).

B(D? - ptu~) <6.2x 1079 @0% C.L.

% PLB725 2013
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B(D® - K—ntete™) = (4.0+£0.54+0.240.1) x 1076
B(D® - K—ntptpu=) = (4.17£0.12 4 0.40) x 106
at p/w region.

B(D® — K—ntete™) < 3.1 x 107% @90% C.L. at
continuum region.
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FCNC: search for NP in short distance diagram

PRD97(2018)09110
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nonresonant region.
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Experimental status of D rare decays
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@ Precise measurement of decay constants, form factors and quark mixing
matrix elements — precision improved with BESIII measurement.

@ Lepton flavor universality test — no evidence of violation found in the charm
sector at the precision of 1.5% for CF decays and 4% for SCS decays..

@ Study the nature of light scalar mesons — tetraquark description favored
with BESIII's results.

@ Rare decays especially FCNC process — limits improved by several
magnitude with measurements at LHCb.

@ Upcoming data at BESIII, LHCb and Bellell — more results to be expected.

Thanks for your attention!
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