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layer XTMAI XTMG XTESn XH2s
p-GalnP - 3.812x10 - -
p-AlGalnP 1.803x18 | 2.965x10° - -
i-GalnP - 3.812x18 - -
n-AlGalnP:Sn 1.442x10 | 2.372x10 | 8.5x10’ -
n-AlGalnP:S 1.803x10 | 2.965x1C - 2.56x10°
n-GalnP:Sn - 3.389x10| 8.76x10° -
n-GalnP:S - 3.812x10 - 1.385x10

Table S1. Molar fractions of the precursors for lattice-nted radial GalnP and
AlGalnP NW shells for material compositions close ihtended GguAnosP and
(AlxGayx)o.44N0 58P, respectively (Figure 3). For p- and n-AlGalnk tralues for the
lowest yrma (out of five different runs, Table S2) are disgey yrw = 3.509x10,
XPH3 = 1.54x10° and Xpezn = 3.13x1@ were constant during shell growth. The shells

were grown at 650 °C.



We varied thextma / (Yrmal + Xrvc) ratio during growth of the p- and n-AlGalnP
layers to find out the relation between the premursolar fractions and the conduction
band offset of the AlGalnP layers. The second gatat which is out of the trend might
arise from the fact that a cross-section clos¢haédbottom of the NW than for the other

four samples might have been investigated.

_ Zmmal | Alcontentxin Al contentx in
0.38 0.12 0.13
0.42 0.08 0.07
0.47 0.17 0.17
0.55 0.38 0.36
0.63 0.41 0.37

Table S2. Overview over the Al contertin the p-AlGalnP:Zn and n-AlGalnP:S barrier
as a function of thgrua / (¥rmal + Ytme) ratio. S was used for n-type doping. All other
growth parameters were the same as in Table S1sdmgyrua + Yrvmc) Was constant

for all five growth runs.



For the outermost shell n-GalnP two different ddapavere used, TESn and3$l Figure

S1 shows the influence of the two different dopasristhe morphology of the side

facets.

Figure S1. SEM images of the radial GalnP/AlGalnP/GalnP cdrell NWs where (a)
Sn (yresn = 8.76x1) or (b) S fs = 1.385x10) was used for n-type doping of the
outer shell n-GalnP, respectively. In image (c) theermost shell was intentionally
undoped i-GalnP around an n-AlGalnP shell for camspa of the surface morphology.
The NWs in images a, b and ¢ have different lengsause their NW cores were
grown in different batches. The scale bar is 500 The images were recorded at an

angle of 30°.



In order to determine the Al content in the p- aréliGalnP NW shell, we performed a
series of five growth runs with differentrma / (Yrmal + Xtmc) ratios but with a
constant sum)rua + Xtme) during growth of the two barries. Since the Ahtamt
cannot be determined by XRD due to the almost dattiee constant of AIP and GaP,

we measured it with STEM-EDX.
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Figure S2. Al contentx of the p-AlGalnP:Zn and n-AlGalnP:S barriers in{®@a; ) InP

in radial GalnP/AlGalnP/GalnP core-shell NWs asuaction of the precursor molar
fractions of TMAI and TMG. The sumxfua + Xtmc) was constant for all five growth

runs in this seriexx was determined from the STEM-EDX data.



The optical properties of single NWs of the sanghlewing the highest IL intensity (10
nm QW thickness) were characterized by photoluncerese (PL) spectroscopy at low
temperature (7 K) using a continuous flow liquiditma cryostat. NWs were broken off
from the native substrates and spread out on aamldred silicon surface. The NW
under study was evenly illuminated throughout @sgth using a frequency doubled
yttrium-aluminium-garnet laser. The PL signal waslected by a 20X microscope
objective and dispersed onto a thermo-electricalyled charge coupled device (CCD).
The low temperature PL spectrum has a peak atd\WWand a narrower full-
width-at-half-maximum (FWHM) than the respective $pectrum recorded at room
temperature which has its peak at 1.83 eV. Thedmmof GaP and InP at 7 Kis 77 and
71 meV higher than at 300 K, respectively, accaydio the bandgap temperature
dependence by Varshrind its parameters A and B by Vurgaftrhand we assume the
value for Galn,P to lie in between these value®Ve conclude that the PL signal

mainly comes from optical transitions within th&alnP QW.
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Figure S3. PL spectrum of a single NW with a QW thicknessl@fnm. The NW was

grown with the same parameters as the one chamstteby injection luminescence

(IL).
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