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Nucle@r Tetr@hedr@l Symmetry
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! Cre@ted by the octupole field Q32

! Point Group Td

! 4-fold degener@cies
! Huge shell effects
! Bre@ks p@rity

• Tetrahedral deformation
• Details of HFB calculations
• HFB tetrahedral and quadrupole solutions
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Tetrahedral deformation

• Stability - gaps - degeneracy - symmetry
• Tetrahedral group: 2-fold and 4-fold degeneracy
• Shapes: β32
• Single-particle levels:

• Tetrahedral magic numbers:

N/Z = 16, 20, 32, 40, 56-58, 70, 90-94, 100, 112, 136/126
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HFB calculations

• Particle-hole channel: Skyrme

SLy4, SkM*, SkP, SIII

• Pairing channel: Density-Dependent Contact Interaction

V (~r1, ~r2) = V0

(
1− ρ(~r1)

2ρ0

)
δ(~r1 − ~r2)
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HFB results

• Tetrahedral and quadrupole minima in:

80
40Zr40, 98

40Zr58, 110
40 Zr70, 126

56 Ba70, 160
70 Yb90, 226

90 Th136

• Points of interest: ∆Ehq, β32, ∆Esh
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226
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Conclusions

• HF and HFB tetrahedral solutions in doubly-magic nuclei exist
• Discrepancy in ∆Ehq and β32, ∆Esh between forces
• Pairing reduces β32, ∆Esh

• ∆Ehq: small in Zr, large in Ba, moderate in Yb and Th
• The heavier the nucleus the larger ∆Esh
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