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Topological Superfluid

Topological # defined in momentum space

Superconductor/
superfluid

Vacuum v=1~ 2Dp+ip
V = ZQ 2D BW

topologically trivial Read and Green, PRB 61, 10267 (2000)
non-trivial Schnyder et al., PRB 78, 195125 (2008)

Qi, Hughes, Raghu, S.C.Zhang, PRL 102, 187001 (2009)
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Quasi-Classical Theory

~Riccati 7 A2 =, N
hwp - Valkp,r,wy) = A —alkp,r,wn)Ala(kr, 7, w,) — 2wpa(kp, T, w,)
—hvp - Vbkp, T, wy) = A —blkp,r,wn)Ab(kp,T,wn) — 2wnb(kp, T, wy)
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Mass Current and LDOS

g:(90+gz ga:_igy)

@Mass current 9z +19y 90— 9-

j(r) =mNowksT > (vrlmlgo(kr, 7, wn)])y,

—weSwn <we
j(r, E) = mNo (vrRelgo(kF, 7, wn)|iw, —E+inl)y, .

gLocal density of states (LDOS)

N(’l“, E) 7 <N(kF7 r, E)>I<:F = Ny <Re[90(kF7 'rvwn)’iwnﬁE-l-i??DkF
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Order Parameter
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Surface Andreev Bound State
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Edge Current

QA-phase: mass current

L, ~ 0.42Nh (T = 0.2T)
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Low Temperature Limit

lA C} ®analytic solution
1 A2 sin? 6 cos? ¢ 5
E B 2 \/wi + A3 sin” 0 lwn " 3(wn +iBgsinfsin g) = (:C/E)]
< >
R Je)i— mNOWkBTZ (vrlm|go(kr, T, wn)])y, .
Ag 0
Ak T
A, = A tanh(z/¢) fy = ~T2ENO20 coch?(z /)
B — A
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12
0 - R Y 2

(kz = cos¢sinf, k, = sin ¢sin6)



Bound and Continuum States
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Temperature Dependence
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Summary
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Intrinsic Angular Momentum
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L.(T)/(Nh/2) = ps.(T)/p
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