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Past  

1. MR-DFT is mandatory for: 
a) collective excitations 
b) symmetry restoration 

2. MR-DFT technology well developed over the 
years 

3. Density dependence is incompatible with 
MR-DFT 

4. Simple regularization scheme is possible 
5. A crisis has been born – should we continue 

“saving the furniture”? 
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The density dependence causes havoc 

J.D. et al., Phys. Rev. C 76, 054315 (2007) D. Tarpanov. et al., Phys. Rev. C 89, 014307 (2014) 

Particle-number 
projection impossible 

Strong self interaction 
present 
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Simple regularization scheme for multireference 
density functional theories 
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Present  

1. SR-DEFT and MR-DFT based on the EDF 
generators 

2. Pseudopotentials as suitable EDF generators 
3. Zero-range, regularized zero-range, finite 

range (pseudo)potentials 
4. Gaussian, Yukawa, … , formfactors/regulators 
5. Expansion in derivatives 
6. Three-body, four-body, … , 
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Regularized finite-range pseudopotentials, 
the general case 
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Future  

1. More work on the present-day ideas 
2. Ab initio derivations of the MR-DFT kernels 
3. Ab initio derivations of model EDFs 
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Ab initio derivations of model EDFs 
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Ab initio derivations of model EDFs 
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Thank you 
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Skyrme’s three-body interaction 
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The density dependence is born 
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The density dependence is exploited 
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Simple regularization scheme for multireference 
density functional theories 
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Simple regularization scheme for multireference 
density functional theories 

Test for the antialigned configuration in 26Al  
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Self-interaction 

RPA: Self- 
interaction free 

Polarization corrections & self-interaction 

 D. Tarpanov et al., Phys. Rev. C89, 014307 (2014) 
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Particle-vibration-coupling (PVC) corrections 
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Zero-range pseudopotentials 
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Regularized finite-range pseudopotentials 
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Nonlocal energy density functionals 
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Regularized finite-range pseudopotentials 
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Regularized finite-range pseudopotentials 
equivalent to local potentials 
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Local regularized pseudopotentials vs. Gogny 
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Regularized pseudopotentials vs. Gogny 

J.
D

, 
K

. 
B

e
n

n
a

ce
u

r,
 F

. 
R

a
im

o
n

d
i,

 J
. 

P
h

y
s.

 G
. 

3
9

, 
1

2
5

1
0

3
 (

2
0

1
2

) 



Jacek Dobaczewski 

26/10 

Coupling constants of the regularized 
pseudopotentials 

L ≈ 700 MeV/c ≈ 3.8 fm-1 
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Coupling constants of the regularized 
pseudopotentials in natural units 

v2n =f2 L2n V2n for f=35 MeV/(c)3/2 
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Pseudopotentials, a primer 
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Density-independent finite-range interactions 
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Naming conventions 
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