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m 2. Effective Rashba SOC 3. P . for different materials
Sem1c9nductor Ra§hba We solve self-consistently the Schrodinger-Posson It is possible to extract P, from iy o p 111) InAs
nanowires are quasi-one equation to compute the eigenspectrum of realistic fitting o to eight-band k,E i model SR | e P R
dlmensmna! materlals th"}t nanowires.. The conduction-band (CB) can be 8 ff 8 ) p 4+ Metallic layer 15 0001) InAs
have large spin-orbit coupling effectively described as calculations, which are known to Mayer S— 4 0 T P =764 meV-nm
(SOC) arising from a broken - correctly predict the SO effects in Psurf +—Nanowire 111) InSb
crystal potential symmetry due . h2k? - 5 some semiconductor materials. ielectri 210 i = 1254 meV-nm
to an external electric field. Hep = 2o + Ep — ed(7) + et (7) - (k X 7), substrate = e
The.re exist parametrized € We do this for different crystals y T ] o— gaatcek < s[® i S’m = 2110 meV-nm
deI;lcur?blEE;Ié(i:rl;iilfst;ll;:tei?:ct where o, is the SOC, that we describe using the and materials. To this end, we tl:x Vogate i 111) GaSb .
. ; Pt ; simulate an arbitrary electrostatic = ,.»x_‘:ﬁ T P = 1893 meV-nm
However, simplified single band following heuristic expression environm}e,nt. %moz Lppieeres™]
models are highly desirable to 5 \_ Viate (V) )
study geometries of recent 3({_2 (7) = Lo \v/ {—
experimental interest, since they © 3 Ag+ ed(F) + EG) q g
may allow to incorporate the 1 } 4. Comparison to experiments
effect of the electrostatic - -
environment of the nanowires at Ay + Asog + ep(7) + EW) To test the validity of our approach, we compare it with several experimental works of magneto-conductance. We find an
a reduced computational cost. excellent agreement. We also compare it with the oversimplified SOC equation, which is worse predicting the SOC.
We demonstrate here that an where P is an effective parameter which depends _ .
. . ¢ . e (a) 4 Free-standing nanowire (Dhara et al.) HfO, Al;0y Gated-All-Around nanowire (Takase et al.)
effective equation for the on the crystal structure and chemical composition vacuum - (© 2
linear Rashba SOC of the of the wire, A, and A, are the (tabulated) . B — fa) — o) & g R e
semiconductor conduction semiconducting and split-off band gaps, and EO is S ’./_' L P il
band can reproduce the the energy of the transverse sub-band j. & L . g1 2
behaviour of more Si0; ERU . - = < x
sophisticated eight-band k-p = b . L
model, what is achieved by In previous works, a similar (but oversimplified) gt : 6 e W) 1 2 ki i/Au gate % e 15
adjusting a single effective expression has been used to describe the SOC i Vaae(V)
pararpeter that depends on the (b) Doubly-gated nanowire (Liang ¢t al.) (d) - Multigated nanowire (Scheriibl et al.)
nanowire crystal structure and its N P2l 1 1 B T e S 4
chemical composition. We Olos (7) ~ -3 {F — m} V(ep(r)) R e E . T
further compare our approach 9 9 Soff ¢ nAs =2 . ' =
with the Rashba coupling . . £ 821 oo
extracted from several Which ignores the energy-depender}cy with the Ry - - \,’//
magneto-conductance transvers.e sub-band, and the precise cryste.ll 50, = Si0, g
experiments finding an structure, since P only de.pfends on the chemical R Back-gate 025 i oa(v) 075 e ol—; T i : &
\ excellent agreement. \ composition. / \ s Vsa(V) J
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