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Supplementary information

APPENDIX A: The 16 linear equations in Eqs.(17) and (18)

r11,η−λ r11−φ1s11−φ0s21 = 0, r12,η−λ r12−φ1s12−φ0s22 = 0, r21,η−λ r21−φ0s11−φ−1s21 = 0,
r22,η−λ r22−φ0s12−φ−1s22 = 0, s11,η+φ11r11+φ10r21+λ s11 = 0, s12,η+φ11r12+φ10r22+λ s12 =
0, s21,η + φ10r11 + φ−11r21 + λ s21 = 0, s22,η + φ10r12 + φ−11r22 + λ s22 = 0,
and
r11,τ−(2 iλ2+iφ1φ11+iφ0φ10)r11−i(φ1φ10+φ0φ−11)r21−i(2λφ1+φ1,x)s11−i(2λφ0+φ0,x)s21 =
0,
r12,τ−(2 iλ2+iφ1φ11+iφ0φ10)r12−i(φ1φ10+φ0φ−11)r22−i(2λφ1+φ1,x)s12−i(2λφ0+φ0,x)s22 =
0,
r21,τ − i(φ0φ11 + φ−1φ10)r11 − (2 iλ2 + iφ0φ10 + iφ−1φ−11)r21 − i(2λφ0 + φ0,x)s11 − i(2λφ−1 +
φ−1,x)s21 = 0,
r22,τ − i(φ0φ11 + φ−1φ10)r12 − (2 iλ2 + iφ0φ10 + iφ−1φ−11)r22 − i(2λφ0 + φ0,x)s12 − i(2λφ−1 +
φ−1,x)s22 = 0,
s11,τ − i(−2λφ11+φ11,x)r11− i(−2λφ10+φ10,x)r21− (−2 iλ2− iφ1φ11− iφ0φ10)s11+ i(φ0φ11+
φ−1φ10)s21 = 0,
s12,τ − i(−2λφ11+φ11,x)r12− i(−2λφ10+φ10,x)r22− (−2 iλ2− iφ1φ11− iφ0φ10)s12+ i(φ0φ11+
φ−1φ10)s22 = 0,
s21,τ−i(−2λφ10+φ10,x)r11−i(−2λφ−11+φ−11,x)r21+i(φ1φ10+φ0φ−11)s11−(−2 iλ2−iφ0φ10−
iφ−1φ−11)s21 = 0, s22,τ − i(−2λφ10+φ10,x)r12− i(−2λφ−11+φ−11,x)r22+ i(φ1φ10+φ0φ−11)s12
− (−2 iλ2 − iφ0φ10 − iφ−1φ−11)s22 = 0.

APPENDIX B: The functions D1, G1, G0 and G−1 in Eqs.(22)-(24)

D1 = s11s22s11s22 − s11s22s122 + s11r21r21s22 − s11r21r22s12 − s11r22r21s12 + s11r22r22s11 +
s22r12r12s11+s22r11r11s22−s22r11r12s12−s22r12r11s12−r12r21r11r22+r12r21r12r21+r22r11r11r22−
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r22r11r12r21−(s12)2 s11s22+s12r12r21s12−s12r12r22s11+s12r22r11s12−s12r22r12s11−s12r11r21s22+
s12r11r22s12 − s12r21r11s22 + s12r21r12s12 + (s12)

2 s12
2,

G1 = −s12r12s11s22+ s12r12 (s12)2+ s22r11s11s22− s22r11 (s12)2− r12s12r11r22+ r12s12r12r21+
r22s11r11r22 − r22s11r12r21,
G0 = s11r12s11s22 − s11r12 (s12)2 − s12r11s11s22 + s12r11 (s12)

2 + r11s12r11r22 − r11s12r12r21 −
r21s11r11r22 + r21s11r12r21,
G−1 = s11r22s11s22− s11r22 (s12)2− s12r21s11s22+ s12r21 (s12)

2+ r11s22r11r22− r11s22r12r21−
r21s12r11r22 + r21s12r12r21.

APPENDIX C: The functions D1, G1, G0 and G−1 in Eqs.(25)-(27)
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