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CKM Matrix element

Decay Constant Form Factor

Lepton Flavour Universality

Unitarity & New Physics Beyond Standard Model

Lattice QCD Calibration

Compare the charm sector with B-mesons studies

&

*Lepton Flavour Violation at LHCb Lingzhu Bian 
 9 Jul 2022, 12:23
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BESIII

Double Tag
One D is tagged and reconstructed 

through hadronic decays and the other 
is searched in the desired channel

(semi) leptonic

hadronic
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Phys. Rev. Lett. 127, 171801 
Published 19 October 2021

Leptonic Decays

Phys. Rev. D 104, 032001 
Published 13 August 2021

Phys. Rev. D 104, 052009 
Published 21 September 2021

Direct AnnihilationDirect Annihilation

CKM Matrix 
element

Decay 
ConstantBR Direct

access X

μ𝜋

𝜋𝜋

eννν
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2D Distributions: 
unbinned simultaneous 
maximum likelihood fit

Signal Side

&

Hadronic Tag

μ

𝜋

DT
Missing Mass Invariant Mass

Tot Bkg

Sig 𝜋

Sig μ

is the most precise 
measurement to date

Phys. Rev. D 104, 052009 
Published 21 September 2021

Here @4178 MeV with scaled MC components
Analysis performed on six energies points 

4178, 4189, 4199, 4209, 4219, 4226 MeV

via μ𝜋

Wrong sign bkg
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Here @4178 MeV
Analysis performed on six energies points 

4178, 4189, 4199, 4209, 4219, 4226 MeV

Common leptonic decay branching ratio

Phys. Rev. D 104, 032001 
Published 13 August 2021

1D simultaneous fit to 
squared missing mass of 

all the energies

via 𝜋𝜋
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EXTRA TOTAL ENERGY
Energy of the EMC showers identified as good:

via

Most precise result to date

Excluding ST Ds
- candidates and events 

within < 5° from the initial positron

Fitting the background >0.6 GeV 
to extrapolate it below the 
signal region (<0.4 GeV)

eννν
Phys. Rev. Lett. 127, 171801 

Published 19 October 2021

● TIME 700 ns from the start time of the event

● ENERGY > 20 (50) MeV in the barrel (end cap) region

● ANGLE >10° with the nearest charged track 
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SM

Direct AnnihilationDirect Annihilation

CKM Matrix 
element

Decay 
Constant X

244.4 ± 2.3 ± 2.9 MeV

243.2 ± 0.5 MeV

BR Direct
access

244.8 ± 5.8 ± 4.8 MeV

243.2 ± 2.3 ± 3.3 ± 0.1 MeV * from external input parameters

Leptonic Decays

→ good agreement

μ𝜋

𝜋𝜋

eννν
From CKM global fit and 

LQCD calculations
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Comparison of 

 From CKM global fit:

Combined → 251.4 ± 1.8 ± 2.2

1% precision! 

Leptonic Decays
Decay Constant

PoS EPS-HEP2021 (2022) 543  Mar 4, 2022  10.22323/1.398.0543

BALOSSINO Ilaria

https://doi.org/10.22323/1.398.0543
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Comparison of 

Combined → 

 From LQCD calculations
(FLAVG19)

0.979 ± 0.007 ± 0.008

Leptonic Decays
CKM Matrix element

1% precision! 

PoS EPS-HEP2021 (2022) 543  Mar 4, 2022  10.22323/1.398.0543
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SM

Direct AnnihilationDirect Annihilation

CKM Matrix 
element

Decay 
ConstantBR Direct

access X

→ no violation at this precision
9.72 ± 0.37

9.89 ± 0.71

9.730.37 ± 0.36+0.61
-0.58

9.75 ± 0.01

Leptonic Decays

Lepton Flavour Universality

μ𝜋

𝜋𝜋

eννν
Calculated from PDG values
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Semi-Leptonic Decays

Phys. Rev. D 104, L091103 
Published 29 November 2021

Phys. Rev. D 105, L031101 
Published 24 February 2022

Direct AnnihilationFlavour Changing Charged Current

CKM Matrix 
elementBR Direct

access XForm 
Factor & Structure 

Investigation

ρ μ

𝜋𝜋
KsKs
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Observed for the first time

No LFU Violation within 
this current sensitivity

Phys. Rev. D 104, L091103 
Published 29 November 2021ρ μ

Phys.Rev.Lett. 122 (2019) 6, 062001
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Compatible with previous analyses

&
Phys. Rev. D 105, L031101 
Published 24 February 2022

2D unbinned simultaneous 
maximum likelihood fit

f0 compatible with admixture 
of ss and other light quarks

𝜋𝜋
KsKs

Phys. Rev. D 86, 114010 (2012)  Phys. Rev. D 80, 052009 (2009)

              Phys. Rev. D 92, 054038 (2015)
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Improved precision on the leptonic 
Ds decays

             First observation. 
It does not show LFU violation 

             studies to confirm previous 
analyses and its compatibility with an 
admixture of ss or other light quarks 

ρ μ

𝜋𝜋
KsKs

μ𝜋

𝜋𝜋

eννν
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Already started during this 
year of data taking and 
continuing in the next ones

+ 20 fb-1 @3.773 GeV 
+ 3 fb-1 @4.178 GeVFUTURE PLAN

It will help to improve the 
precision of the results 
presented and of many more

Thanks for your attention

Some upgrades are planned and 
ongoing on the spectrometer

(Semi) Leptonic D(s) decays at      
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..For more D decays or more @BESIII 

Thanks for your attention

https://agenda.infn.it/event/28874/search?q=BESIII
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