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Model and main result

Hamiltonian    (spinless fermions on a 1D lattice,            filling)

with trimer annihilation operator                                    

Result

→zero temperature phase diagram of the model:

●        phases: Luttinger liquid phases with molecular granularity 

●     phase: weak coupling Luttinger liquid phase

●                     phases: coexistence of unbound fermions and trimers 

  



  

  and         phases
1)     phase:

●     →  standard Luttinger liquid theory holds

2)       phase:

→ search for             in the subspace        

●      of fully molecular fermionic configurations:

      map to effective fermionic chain             map to effective free-fermion Hamiltonian

                                 

  Dispersion relation: 

●   → minimum at              for                (       phase)                           

  → minimum at               for                 (       phase)



  

    Intermediate phase between   
and     : the              phase 

Momentum mismatch        non-interacting two-fluid description

● assume system to be populated by two species of particles:

                                                     

 uncoupled fermions                trimers

● minimize total energy density 

under the density constraint

Comparison with DMRG data 

● central charge

→ extended region with 

       gapless modes 

● energy density criticality



  

Intermediate phase between    
and     : the              phase 

● Absence of momentum mismatch→ add interspecies interactions:

● Introduce variational Ansatz:

                                                                         

Finite-size features

→ smooth behavior close to first

     boundary: strong hybridization

→ sharp second boundary  

Thermodynamic limit

→ robustness of finite-size effects both in DMRG data and in variational prediction

→ guess from variational Ansatz:  - vanishing of hybridization contribution

                                                       - recovery of               critical behavior                       
                           



  

Perspectives on larger multimers

1) Heuristic guess:

→ single-particle hopping + hopping term for molecule of size

●  

                                                                                  (emergent symmetry)

2) Energetic signatures on the model with            :

with

→ quantitative agreement 

 between             and  

→  compare data with

 two-fluid picture
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