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decay constants in lattice QCD 
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Why are they interesting parameters?  

Vector meson decays are dominated by
the strong and electromagnetic decays. 

Matrix 
Elements

SM parameters:
CKM matrix elements

Kinematic
factors

is not directly measurable.

DCs parametrize the matrix element of a weak current between the vacuum and the
meson of interest. They characterize a meson as much as its mass.



Decay Constants
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Vector DCs are involved in the description of semileptonic form factors and non-leptonic
decays of hadrons through the factorization approximation :

Why are they interesting parameters?  



Data Ensambles Nf = 2+1+1
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( )

Correlation functions

Foundamental
state

Excited states

and        can be extracted from the asyptotic behaviour in time of the vector and 
axial 2-point correlation functions :

SourceSink

For heavy mesons, we can construct smeared S operators
which have a better superposition with the foundamental
state rather than the excited states:

We have a matrix of correlation functions made up of the possible combinations
of local L and smeared S operators: LL, LS, SL, SS.
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: are calculated out of SL

effective mass curves.

Effective mass
The meson mass is extracted from a 
constant fit of the effective mass curve 
in the  plateau interval [tmin:tMAX ] .
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: can be calculated from a combination of the SL and SS correlation functions.  

fV and fP
It requires
renormalization

Applaying the PCAC , 
we don’t need any RC!



Ratios fV / fP
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The red and blu curves are 
constructed from the LL

correlations and the SL-SS

combination respectively. 

Plateaus



fD*
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Chiral and continuum extrapolation

• ChPT fit :

• Polyn. Fit :

ref: [arXiv:1403.4504v3 [hep-lat] ( ETMC ) ]

physical

point



fD* and fDs*
Results

For fD and fDs see ref: [arXiv:1411.7908 [hep-lat] ( ETMC ) ]
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fD* and fDs*

-ref: [arXiv:1407.1019 [hep-ph] ( ETMC ) ] 

ref: [arXiv:1201.4039 [hep-lat] ( ETMC ) ] ref: [arXiv:1312.5264 [hep-lat] ( HPQCD ) ] 

For the input parameters see ref: [arXiv:1403.4504v3 [hep-lat] ( ETMC ) ]

Results
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ETMC Ratio Method

We can construct ratios that go to 1 
in the static limit (1/mh → 0) : 

where

•

•

ref: [ Petros talk ]

ref: [arXiv: hep-ph/0303052v4]

List of reference masses:
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Chiral and continuum extrapolation
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ETMC Ratio Method



Heavy quark extrapolation

The result, corresponding to the b quark mass, is
reached multiplying the                 ratios obtained
from the fit .

13 / 15

ETMC Ratio Method



fB* and fBs*
Results

For fB and fBs see ref: [ Petros talk ]
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fB* and fBs*
Results

-

ref: [arXiv:1407.1019 [hep-ph] ( ETMC ) ] ref: [arXiv:1503.05762 [hep-ph] ( HPQCD) ] 

ref: [arXiv:1503.05762 [hep-ph] ( HPQCD) ] 

For fB and fBs see ref: [ Petros talk ]
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Summary

 fD*> fD while fB*< fB : 
the  breaking effect has an opposite
sign for the charm and beauty sector.

 fD*(s) ≠ fD(s) and fB*(s) ≠ fB(s) : 
we can observe an heavy quark symmetry
breaking effect both in the charm and in   
the beauty  sector. 

 The entity of this breaking is lower
than it was found in the analysis of
Nf = 2  correlation functions.  
Quenching effect of the strange quark?
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