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Outline  

1. Introduction 
2. Basics of nuclear energy density functionals 
3. Self-interactions 
4. Polarization corrections 
5. Theoretical uncertainties 
6. Quo vadis EDF? 
7. Conclusions 
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How the nuclear EDF is built?  

Energy Density 
Functional (EDF) 

Energy Density  
 

Direct Exchange 
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 Standard effective interactions 
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Self Interaction 

 D
. 
T

a
rp

a
n

o
v

 e
t 

a
l.

, P
h

y
s.

 R
e

v
. C

8
9
, 0

1
4
3

0
7

 (
2

0
1

4
) 



Jacek Dobaczewski 

6/16 

Particle-vibration-coupling (PVC) corrections 
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Particle-vibration-coupling (PVC) corrections 
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Propagation of uncertainties 
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non-relativistic EDF @ ARIS2014 



Jacek Dobaczewski 

10/16 

Zero-range pseudopotentials 
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Quasilocal EDF up to N3LO  
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Regularized pseudopotentials 
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Regularized pseudopotentials vs. Gogny 
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Conclusions 

1. Nuclear DFT provides us with one of the most 
spectacularly successful approaches in nuclear 
physics. 

2. Based on a dozen odd parameters, nuclear DFT fairly 
well describes thousands of experimental data 

3. In 2014, nuclear DFT lacks three things: precision, 
precision, and precision 

4. New functionals are rooted in 
a) effective theories 
b) ab initio derivations 
c) systematic expansions 
d) correctible theory 
e) … 
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Thank you 
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Pseudopotentials, a primer 
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Regularized pseudopotentials vs. Gogny 
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Regularized pseudopotentials 


