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Outline

1. Nuclear energy density functional.
2. Basics of the fast RPA and QRPA + 

Arnoldi method
3. Tricks of the trade.
4. Results for the multipole vibrations 

in spherical nuclei
5. Scaling properties
6. Plans and perspectives.



Jacek Dobaczewski

3

Nuclear Energy Density Functional 
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Fast RPA and QRPA + Arnoldi method
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QRPA timing

 Spherical QRPA+Arnoldi 
scales linearly with the size of 
the single-particle space W.

 Deformed QRPA+Arnoldi 
expected to scale quadratically, 
that is, as W2

 Standard QRPA scales 
quartically, that is, as W4 !

Scaling properties

Future plans:
 Full implementation and testing of the spherical QRPA + Arnoldi method
in the code HOSPHE with new-generation separable pairing interactions. 
Systematic calculations of multipole giant-resonance modes to be used in 
the EDF adjustments.
Deformed QRPA + Arnoldi method implemented in the code HFODD. 
Systematic calculations of b-decay strengths functions and b-delayed 
neutron emission probabilities to be used in the EDF adjustments.
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Nuclear densities as composite fields


