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Overview

● Simulation details
● General strategy
● Results
● Calculation of CKM matrix elements      and 
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Simulation details

● Twisted mass sea fermions at maximal twist 
● Osterwalder-Seiler valence fermions
● Iwasaki gluonic action
● Twisted boundary conditions to simulate momenta
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Simulation details

Pion masses as low 
as 210 MeV

Lattice spacing as low as 0.0619 fm

Several values of momenta for 
both mesons involved in the decay, 
ranging from 0 to 650 MeV

Several values of 4-momentum 
transfer    
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General Strategy

● Extract                        and                       from the corresponding 
smeared three-point correlation functions in order to calculate  
f0(q2) and f+(q2)  , where

● Data selection

● Simultaneous fit of the form factors dependences on the light quark 
mass, lattice spacing and 4-momentum transfer
 

●  extrapolation to the physical point  
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4-momentum transfer dependence 
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Lorentz invariance breaking effect

We noticed that the quantity                can be very big

Can be induced by any hypercubic invariant discretization effect that 
breaks Lorentz invariance, like

 or

We applied a cut
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Example of data selection

Hollow points are excluded
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Global fit

Fit ansatz (for both the decays studied)  

is calculated on the lattice 

and               are taken 
from the PDG 
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Global fit result for

The uncertainty is 
only statistical! 
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Global fit result for

The uncertainty is 
only statistical! 
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From the experimental value of 

We obtain

We previously found the CKM matrix elements from the decay constants* 
and obtained

*N. Carrasco et al Phys. Rev. D 91, 054507 (2015)
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Comparison with other results

*N. Carrasco et al Phys. Rev. D 91, 054507 (2015)
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Still much to do...

● Further investigation of the Lorentz invariance breaking effect
● Inclusion of three point scalar correlation functions to obtain f0 

with better precision
● Estimate of systematic effects, i.e. further studies of the chiral 

and continuum extrapolations as well as q2 dependence of the 
form factors (e.g. hard-pion ChPT and z-expansion)
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Thank you for the attention!
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