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TIME DEPENDENT HARTREE FOCK (TDHF) MODEL

.J Maruhn, P.-G. Reinhard, P. Stevenson, and A. Umar, Computer Physics Communications 185, 2195 (2014).
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COLLECTIVE EXCITATIONS
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q denotes the isospin

.J Maruhn, P.-G. Reinhard, P. Stevenson, and A. Umar, Computer Physics Communications 185, 2195 (2014).

L=2 (Quadrupole)

L=3 (Octupole)



5

𝑟2𝑌2
0 𝑟3𝑌3

0



6



STRENGTH FUNCTION
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The boost gives some weight to all the system's excitation frequencies
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COMPARISON WITH QRPA
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COMPARISON WITH QRPA
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• Differences in lower energy 

peaks

• Experimental data available 

• Comparison of  first quadrupole 

and octupole energy peaks

Zr



12P.-G. Reinhard, B. Schuetrumpf, J. A. Maruhn Computer Physics Communications 258, 107603 (2021).



ZR ISOTOPES
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QRPA COLLAPSE
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ZR ISOTOPES
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PROBING ASYMMETRY (QUADRUPOLE)
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PROBING ASYMMETRY (QUADRUPOLE BOOST)
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PROBING ASYMMETRY (OCTUPOLE)
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PROBING ASYMMETRY (OCTUPOLE BOOST)
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CONCLUSIONS

• Good Agreement within the two models in a doubly magic nucleus 

(Pb).

• Differences when there is softness along quadrupole and octupole 

degrees of  freedom.

• TDHF can be a viable tool in extremely soft nuclei like Zr isotopes.

• Extreme softness leads to collapse of  QRPA but not in TDHF.
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