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Figure S1: (a) PL spectrum of the GaAs/Gao.sIno.sPcore/shell NWs with shell growth at
different temperatures, showing that the shell grown at lower temperature present
stronger PL emission. As a consequence, the shell is grown at 600 °C for the
GaAs/Gag.sIng sPcore/shell NWs discussed in the main texts.
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Figure S2: PL emission in a pure WZ GaAs/Gao.sIno.sP core/shell NWs. (a-c) bright
field TEM images of the selected NW along [1120] zone axis, showing the pure WZ
phase of this NW. Inset in (b) is the corresponding diffraction pattern. (d) Room
temperature PL spectrum of this NW, showing the existence of two emission peaks.
Since this NW is pure WZ structure, these two peaks thus can only be ascribed to CB-
HH and CB-LH transitions. The splitting energy between HH and LH bands is
determined to be 100 meV at room temperature. Scale bars in (b) and (c) are 50 nm and

10 nm, respectively.
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Figure S3 PL and TEM analysis of NW3 with lower emission intensity. (a) PL spectrum
at different position of the nanowire in (b), showing the emission intensity increases
from the bottom to the top of the nanowire. Moreover, the CB-LH emission intensity is
even stronger than the CB-HH transition. (b) HAADF image of the measured nanowire.
The marked regions point out the positions where the PL spectra were taken. TEM
images along the [1120] zone axis together with EDX line scan results at tip (c), middle
(d) and bottom (e) of the nanowire. TEM and EDX data in Figure 4d-f reveal a much
thinner shell than those in Figure 2-3, especially at the bottom of nanowire. The shell
coverage becomes more uniform and thicker at the nanowire top, leading to an
increased PL emission from bottom to the tip of nanowire. The unit for EDX scan is
atom percentage. The scale bars are 1000 nm in (c) and 50 nm in (d-f).
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Figure S4 CL and TEM analysis of another nanowire with stronger CB-LH emission.
(a) CL spectrum at different position of the nanowire in (b), showing the emission
intensity increases from the bottom to the top of the nanowire. Moreover, the CB-LH
emission intensity is much stronger than the CB-HH transition. (c) Corresponding TEM
image of this nanowire with HRTEM at the base (d) and top (e). The nanowire base
mainly consists of pure WZ phase and the shell thickness is much smaller. In contrast,
the nanowire top contains a high density of stacking faults with a much thicker GalnP
shell. Scale bars in (c-¢) are 1 um, 10 nm and 10 nm, respectively.
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Figure S5: Field effect transistor feature of the NW detector after removing the Gaj.
«In,P shell layer showing source-drain current versus gate voltage under the source-
drain voltage of 1V.



