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Abstract

Quasiperiodic structures are promising playgrounds to 
engineer critical wavefunctions. Here we show that systems 
hosting a quasiperiodic  modulation  of  antiferromagnetism  
and  spin-singlet  superconductivity,  as  realized  by  
atomic chains in twisted van der Waals materials, host a 
localization-delocalization transition as a function of the 
coupling strength.  Associated with this transition, we 
demonstrate the emergence of a robust quasiperiodic critical 
point for arbitrary incommensurate potentials. Here [1] we  
show  that  inclusion of residual electronic interactions leads 
to an emergent spin-triplet superconducting state,that gets 
dramatically enhanced at the vicinity of the quasiperiodic 
critical point.  

The system that we will study combines a spatially 
modulated antiferromagnetism and superconduc-tivity, as shown 
below. The parameters ∆ and m are responsible for the strength ofthe 
modulation corresponding to the antiferromagnetismand 
superconductivity, respectively, and Ω is the wave-length of the 
modulation
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System

Criticality and localization-delocalization transition

Inverse Participation Ratio (IPR) of each eigenstate: 

Extended states:

Localized states:   much larger

Interaction driven spin-triplet SC 

Considering the effects of non-local density-densoty 
interaction

AF modulation strength

SC modulation strength

Enhancement of spin-
triplet SC states near the 

critical point

Interaction driven spin-triplet SC 

Nearest-neighbor interaction:

: Spin-triplet component

spin-triplet component is 
maximal in the

regions where the spin-
singlet

 superconductivity and 
antiferromagnetism

 coexist.

Spin-triplet component is 
maximal in the regions 
where the spin-singlet 
superconductivity and 

antiferromagnetism 
coexist.

Quasiperiodicity is a 
powerful knob to 
engineer robust 
unconventional 
superconducting 

states.
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