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Strong dipoles ~ 103 Debye, lifetime ~ 1 us
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Dipolar interactions

/ Dipolar interaction: long-range and \
anisotropic
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Dipolar Molecules

Medium dipoles ~ 3 Debye, alone stable (10 s)
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Polar Molecules

Precision measurement
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BCS-BEC 1n Polar Molecules

Dipolar superfluids
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Microwave Shielding
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Realization of fermionic MSPMs
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Realization of Bosonic MSPMs
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Effective potentials for MSPMs



Microwave shielding

Single molecule:
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Microwave shielding

Two molecules:

Two-body Hamiltonian:

/‘ A~
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D dd, Kinetic energy:

hj = —h*V3/(2M) + hin(j)



Microwave shielding

Two molecules:

Two-body Hamiltonian:
8 . A

dd, o 2
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b dd, Kinetic energy:

hj = —h*V3/(2M) + hin(j)

Dipolar interaction:

Spherical tensors:
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The parity symmetry reduces the Hamiltonian to a 7D matrix in the symmetric space.
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Microwave shielding

BO approximation:
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Microwave shielding

Effective potential:
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Algorithm

7-Channel Scatterings:
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Scattering cross sections

p-wave:
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Finite elliptic angles
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Tetramer bound states
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Tetramer bound states
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Vet (1)
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Fermionic MSPMs



BCS-BEC crossover 1n atomic gases
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BCS-BEC crossover 1n dipolar gases
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BCS superfluid in MS molecules

Many-body Hamiltonian:
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BCS superfluid in MS molecules

Q2/(27) = 28 (solid line), 38 (dashed line), and 48 MHz (dash-dotted line)
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Extending lifetimes of tetramers
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Bosonic MSPMs



Bose molecules
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Bose molecules

Conclusions
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Bose molecules

Hamiltonian: W. Jin et al., arXiv:2406.06412
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Bose molecules

Hamiltonian: W. Jin et al., arXiv:2406.06412
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Liquid Helium
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Bose molecules

W. Jin et al., arXiv:2406.06412
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Bose molecules

Ground state energy:
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Bose molecules

Phase diagrams:
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Bose molecules

Condensate fractions and momentum distributions
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Bose molecules

Helium 4 v.s. MSPMs
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Conclusion and Outlook
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