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we can ascertain that the VB1 and CB1 have largest split-
ting along (210), not along the (110) direction. If we
compare the spin splitting of different bands only along
the (110) direction, we would have reached an incorrect
conclusion that the spin splitting of VB1 is much smaller
than VB2 and VB3. From Figs. 2(c) and 3(d)–3(f), how-
ever, we can see that the maximal spin splitting of VB1 is
actually comparable to that of VB2 and VB3.

Summary.—We have performed full-zone spin splitting
calculations of GaAs and GaSb. We find that (i) the largest
spin splitting in the CB1 and VB1 occurs along the (210)
direction, not the (110) direction that was previous thought
based on limited view of the Brillouin zone (ii) The spin
splitting of the upper valence band VB1 is comparable to
that of the next two valence bands VB2 and VB3. This has
been previously overlooked due to the expectation that the
largest spin splitting will occur along the (110) direction.
(iii) The interband coupling significantly influences the
spin splitting of related bands. To validate our most sur-
prising EPM result—that the spin splitting has a maximum
at another area in the Brillouin zone than previously sus-
pected—we performed an independent test, using self-
consistent LDA. Our EPM conclusions were corroborated
by LDA. For example, LDA predicts that the maximum
spin splitting of GaAs CB1 and VB1 along the (210)
direction is 140 and 144 meV; however, along the (110)
direction it is only 60 and 8 meV, respectively.
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