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Abstract: 
In a recent theoretical study, a new intrinsic mechanism of breaking both 

inversion symmetry (IS) and time-reversal symmetry (TRS) which keeps their 

combined symmetry (PT-symmetry) is proposed for UTe2 [1]. In terms of the 

multipole order, such superconductors can be classified into (magnetic) monopole 

superconductors, anapole superconductors, and so on. Recent studies have 

revealed that these superconductors show unique properties, such as the 

asymmetric Bogoliubov spectrum and the finite-total-momentum Cooper pairing 

[2,3]. However, due to experimental difficulties, it is hard to observe these 

properties directly.  

To explore approaches to verifying anapole and monopole superconductors, 

we theoretically study two macroscopic phenomena, the superconducting 

piezoelectric effect (SCPE) [4] and superconducting diode effect (SDE) [5,6]. 

Since these phenomena are possible only in superconductors lacking both IS and 

TRS and considered to have a close relation to finite-momentum pairing, they are 

expected to be potential probes of anapole and monopole superconductivity.   

In this seminar, we show the calculation results of the SCPE and SDE in a 

minimal model for the anapole and monopole superconductors [7]. We reveal a 

close relation between the SCPE and finite-momentum pairing both in anapole and 

monopole superconducting phase. We also find the zero-field SDE with high 

efficiency in anapole superconductors.  
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