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What Is “Nuclear Pasta” ?

e “Nuclel” deform at subnuclear densities.
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Astrophysical

Implications

« EOS of supernova
matter
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Analogy with polymer shapes

* Phase diagram of block copolymers.
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Bicontinuous structures of polymer

 Discovered late 1980’s.

« Initially considered as double-diamond (D).
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Comparison of F (u, shape)

 Minimum: sphere
— cylinder — slab
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— similar to the polymer system.




Numerical estimations
e For supernova matter:
— Xn=0.3

_ nin — nO\ Nout = QO
— o0 =0.73 MeV fm—2

 Energy difference
~ 0.2 keV fm™3 =\
~ 3 keV per nucleon -ifeloiiiiiiiiii,
— much lower than the | SE
temperature of supernova core.
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New type pasta in QMD

* In the recent study by quantum molecular
dynamics (QMD) show the existence of
“Intermediate” phase between cylinder and
slab (slab and cylindrical hole) phases.
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— Iike G phase?? coexist. SP&C coexist. CH&SH
Sonoda et al., Phys. Rev. C 77, 035806 (2008)



Summary

* \We have evaluated the energy densities of
G and D phases for nuclear pasta by CLDM.

G and D phases are not the most stable

phase for any U. However, the energy
differences from the most stable phase

become tiny at U = 0.35, 0.65.
— Interesting similarity with polymer system.

G phase may appear as metastable state
especially for finite temperatures.

— More detalled studies will be needed.
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