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Abstract 
The A and B phases of the p-wave superfluid 3He are topologically nontrivial. The nontrivial topology gives rise to 
many exotic phenomena at a surface as well as in bulk. In this talk, I will show unusual aspects in transport of an 
electron (electron bubble) trapped below a free surface of the superfluid 3He, which arise from the nontrivial 
topology of the superfluid states.  
The A phase (3He-A) is a chiral p-wave superfluid with broken time-reversal symmetry. In this phase, the nontrivial 
topology of the order parameter associated with the orbital angular momentum of Cooper pairs generates the 
unusual intrinsic Magnus force on an electron moving in 3He-A[1,2]. We discover the intrinsic Magnus force by 
transport measurements of electrons trapped below a free surface, thanks to the uniform orientation of the order 
parameter at the surface[3]. This is the first direct detection of chirality in 3He-A. I also show chiral symmetry 
breaking and discuss formation of single and multiple chiral domains. 
In the B phase (3He-B), which is a time-reversal invariant topological superfluid, the nontrivial topology of the bulk 
generates surface Andreev bound states (SABSs) at a surface. The SABSs should show unusual Majorana nature; 
their antiparticle is identical to their own particle. To detect the Majorana SABSs, we carry out mobility 
measurements of electrons trapped below a free surface by varying the depth of the ions. The observed mobility 
shows no depth dependence even if the depth is changed over the coherence length[4]. I will discuss the lack of 
depth dependence in connection with unusual Majorana nature of the SABSs . 
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