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SUPPORTING INFORMATION have k, = |/k? — k2 for the x-component of the wave vec-

Scattering Matrix Elements tor of incoming/outgoing waves and kL' =\ /(k!1)? — k2

for the x-component of the wave vector in the scatter-

ing region. Having wave vectors in all the regions, the

wave functions for incoming waves, scattering region and
A - i outgoing waves are as follows
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In the matrix form, Eq.(1) can be written as
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Using Eq. (S.2), we have
B in which q¢(k;) = *751@?7/13;5@) and ¢''(k") =
¢2 - Q¢1 (83) A/24V;—hs—FE .
—m The transport coefficients r and ¢ are
where obtained by matching the wave functions at the two bor-
AJ24+Vi—hs—E ders, 2’ and 2", of the scattering region:
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For(rhs — iky) (') = 1 (o) (8.7)
The normalization condition, |t/1]? + |1)2]? = 1, gives P (a") = ot (2”)
" 1 After straithforward calculation we have:
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Eq. (S.2) for eigenvalues gives rise to P 1 +‘|q(kw)|2(A11A10 — AgA1z) (S.10)
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where k = /kz + k. To distinguish the wave vectors in Ag = A + A,
cattering reg incomi . VIHTRE AT RP
the scattering region from those for incoming/outgoing x x
electrons, we use the superscript II for the wave vectors ik’ e—iky e

A=A

of the scattering region. Translational invariance along
the y-direction requires that the transverse wave vector
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ky be conserved throughout the system. For a given k, we A= A eikifx//q]I(k:iI) A e—ikilx//q[[<_kglcl)
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and We note that " and ¢’ can be obtained simply by inter-
k1) P S changing 2’ and 2", k, and —k,, kI’ and —kIf. There-

Ay = e'e ¥ g (ky) — ¢ (—ky')] V1 + g™ (kD) fore, the elements of scattering matrix for a region be-
gt (KLY — ¢TI (—ELT) 1+ Jq(k,) 2 tween 2’ and 2’ are S = [(r,t)T(¢,7")T]. The elements

o—ilka ki)’ (—k )—qH(—kiI)] T TR of scattering matrix for the whole system can be eas-

Ag = lq ily obtained from those of the individual regions with
g (kiT) — q" (—KLT) 14+ |g(—Fks)|? straightforward calculations.
o D () — ! (K] /T4 TG (R P
H(=kL) — ¢ (kL) 1+ |q(kz)[?
4y = T g m ¢ (kD) 1+ T (REDP
8 T

M(=kz") — g (k”) L+ lg(=ka)[?



