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A regular proje
ted HFB 
al
ulation dis
retizing the integrals using 9 gauge angles



Adding gauge angles



Varying the number of dis
rete gauge angles from 9 to 99 reveals a divergen
e



• The divergen
e appearswhere single-parti
le levels
ross the Fermi energy
• In a 
al
ulation where theintegrals over gauge anglesare dis
retized using an oddnumber of gauge angles (as isusual pra
tise and done here),the divergen
e of the pro-je
ted energy manifests itselfas a dependen
e of the pro-je
ted energy on the numberof points, as the divergen
eat π/2 gets better and betterresolved.



The energy gain from proje
tion



The divergen
e term by term using transition densitiesfor the density-dependent 
oupling 
onstants



Using the transition density for the density-dependent 
oupling 
onstants



Using the rotated (= mean-�eld) density instead for the density-dependent 
oupling 
onstants



The energy gain from proje
tion



The divergen
e term by term using rotated densities for the density-dependent 
oupling 
onstants



The divergen
e term by term using rotated densities for the density dependen
e



Corre
tion for neutrons



Corre
tion for protons



Summing all up

⇒ after 
orre
tion, the total energy is independent on the number of integration points



The absolute 
orre
tion

⇒ There is a non-divergent spurious 
ontribution to the proje
ted energy that is also
orre
ted for



The absolute 
orre
tion



Summary and premature 
on
lusions
• We propose a s
heme to remove spurious 
ontributions from the parti
le-numberproje
ted energy in the framework of DFT.

• The 
orre
tion removes the divergen
e of the parti
le-number proje
ted energy wheno

upations are 
lose to 0.5 and a non-divergent spurious energy, that varies withdeformation.

• After 
orre
tion, the results are independent on the number of integration points on as
ale of 1 keV.

• The 
orre
tion de
reases with mass number (based on test 
al
ulations not shown).Open points to be worked out
• Corre
tion for dire
t Coulomb term (work in progress)
• Corre
tion for 3-body for
es (work in progress)
• Set up 
orre
tion s
heme for variation after proje
tion.
• How to 
orre
t non-diagonal proje
ted GCM kernels? What will be the impa
t on GCM?

• Using the rotated densities for the density-dependend terms in 
onne
tion with existingSkyrme intera
tions spoils the results for angular-momentum proje
ted GCM.
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