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Lattice effective field theory

D.L, Annu. Rev. Nucl. Part. Sci. 75, 109 (2025)

Lähde, Meißner, Nuclear Lattice Effective Field Theory (2019), Springer
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Construct the effective potential order by order 
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Chiral effective field theory
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Euclidean time projection
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We can write exponentials of the interaction using a Gaussian integral identity

We remove the interaction between nucleons and replace it with the 
interactions of each nucleon with a background field.

Auxiliary field method
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Wavefunction matching
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Binding energies
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Charge radii
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Charge radii
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Pinhole algorithm
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Pinhole configurations for 16O 
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Emergent geometry of 12C 
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Beryllium isotopes 
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Structure of 16O and 20Ne  
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Mirror approximation

Symmetric product of two Markov chains:

Mirror approximation:
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Shen, Ma, Elhatisari, et al., work in progress

Preliminary



20

Multimodal superfluidity

Ma et al., arXiv:2602.17611
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Quantum phase diagram
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Quartet binding in MeV

Experimental evidence

Ma et al., arXiv:2602.17611
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Summary and outlook

We reviewed the framework of nuclear lattice 
effective field theory, detailing methods such 
as auxiliary-field Monte Carlo, wavefunction 
matching, the pinhole algorithm, and the 
mirror approximation. We have also 
presen ted ev idence for mul t imodal 
superfluidity in neutron matter together with 
experimental evidence in neutron-rich nuclei.  
We will be working to produce improved 
pinhole configurations for several nuclei of 
interest for relativistic ion collisions.


