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• Stability analysis
• Mesoscopic geometries Suk Bum Chung

• How to detect fractional vortex  - Hendrik Bluhm
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• The gap matrix

• 1/2 QV when dz=0 i.e., d = (cosα , sinα, 0)  

hc/2e vortex hc/4e vortices
∆φ=π

∆α = ±π
∆φ=2π

 2π winding for only one spin component

 π winding of order parameter phase φ
+ π rotation of d vector
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• Vortices of p+ip SF      zero modes bound at the core
Kopnin and Salomaa PRB 44, 9667 (1991)

γ†
i = uψ†

i + vψi‣ BdG qp’s                      ,     γ†
i (En) = γi(−En)

‣ zero mode: γ†
i (0) = γi(0)

• Majorana + vortex composite
      non-Abelian statistics

1/2 QV’s: single Majorana zero mode
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• NMR on 3He-A thin films: X   Hakonen et al. Physica (89)

• Small angle neutron scattering: X Riseman et al. Nature (98)

• Scanning SQUID imaging: X 
              Dolocan et al, PRL (05), Bjorsson et al, PRB (05)

• NMR in the presence of H ⊥ ab
‣ d // ab: for H⊥ ⫿ 200 G , Murakawa et al, PRL (04)
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• Apply H ⊥ ab

• Zeeman energy

• For large enough H,  d⊥L !

Text

• Spin dipole interaction        d // L FD = −gD (̂l · d̂)2
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• Energy competition between full-QV and 1/2-QV

Sigrist &Ueda RMP, 63, 239 (1991)

• Gradient free energy when d⊥L (London limit)

‣ d-vector bending costs energy
‣ Reducing vorticity saves magnetic energy

• Spin current energy diverges logarithmically!


