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Boriçi - Creutz fermions

[Michael Creutz JHEP04(2008)017] & [Artan Boriçi Phys. Rev. D 78, 074504 (2008)]

 Minimally doubled fermions
 Preserve exactly the chiral symmetry 
 Strictly local
 2 flavours (species of opposite chirality)
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 Boriçi – Creutz fermionic action with the free Dirac operator
(in the momentum space):

D( p)  i sin p  i ' cos p  2i

In the 4D space: 



Propagators

Gauge configurations

Attempts to simulations/calculations

Effective masses
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Possible solvers
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Possible solvers
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Possible solvers/Convergence

Preferable BICGStabPreferable BICGStab
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Attempts to simulations/calculations

- Calculation for the pion mass
from two different directions

Details of the simulations:

 Lattices 164, 284 dhe 324

Quenched approximationQuenched approximation
Wilson gauge action
 Boriçi – Creutz action
 BICGstab inverter
 Five different quark masses
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Naïve evaluation of the broken
hypercubic symmetry mass
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In the 4D space, Boriçi – Creutz action, with the dimension three counteterm
added is written as below: 

Restoration of hypercubic symmetry of Boriçi – Creutz fermions

Osmanaj talk, Thursday, 9.30
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Partially modified BC action
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Summary

The BiCGStab and the CGNE algorithm are adopted to invert the quark matrix, 
using BC action.  

At small quark masses, both the algorithms perfectly converge, but the CGNE 
algorithm is quite time-consuming. 

BiCGStab turns out to be superior to conjugate gradient on normal equations in the 
region of small quark masses, which makes it preferable as a solver (not really for 
KW fermions???)

BC fermions not really adaptable for light hadrons spectroscopy, because point 
splitting has to be applied and the interpolators(consequently the lattice correlators) 
have to be written using  that method.

In order to have a full restoration, in the quenched approximation, dimension 4 
counterterm should be consider  and evaluated in further studies. 
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Thank you!Thank you!
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