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Table S1. Lattice parameter a and the x value of Zn; .Mn,S estimated by the Vegard’s law.

sample number (#) Lattice parameter a (A) x value
1 3.8174 0
2 3.8333 0.10
3 3.8547 0.23
4 3.8696 0.32
5 3.8948 0.47
6 3.9223 0.64
7 3.9308 0.70
8 3.9535 0.83
9 3.9805 1
The a values were calculated following the equation S1 below,
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The x values were calculated following the equation 1 (in the main text). The relationship between a and
dhoo following the equation S2 below,

2 3a*
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Table S2.The optical bowing parameters b of three chalcogenide nanomaterials and their relevant
physical chemical parameters

Three Optical bowing . atomic radius X
Electronegativity® . Lattice constant/A
chalcogenide parameter (covalent radius)¢/A
nanomaterials b/eV Difference Difference Mismatch/%
Zny.Mn,S . . . . a of MnS aofZnS
nanowires in this 0.74 Mn: | 2n: | gq9 | MM 2051 g9 | uceosio1zso) | ucpos:3s-14s0) @
PbS,Se;.. S: | Se: S: | Se: ~oprefid
nanocrystals® 0.19 2.58 | 2.55 0.03 1.04 | 1.18 0.14 2
a of ZnSe aof ZnTe
Znse,Tey, 1.28 se: | Te: 0.45 se: | Te: 0.19 | (CPDS: 89-2940): | (ICPDS: 19-1482): 8t
nanowires? ) 2.55 | 2.10 . 1.18 | 1.37 )
. . . . 3.996 4.310
2: The data are cited from the ref.3
2|ay - ag|

b: The lattice mismatch values are estimated following the equation S3: Mismatch a,+ag (S3)
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Fig. S1 (a, b) TEM and (c) HRTEM images of the typical Ag,S nanoparticles. The interplanar distance of the
typical nanoparticle was 2.66 A, in accordance with that of (120) plane of monoclinic Ag,S phase
(JCPDS:14-0072). (d) The statistical diameter distribution histogram of Ag,S nanoparticles. The dark curve
was the fitted Gaussian plot.



16

Frequency /%

§§ 6.941.0nm
\\
™

JXZ\\

£\ 65+1.4 nm
T§s -

AN

NN
‘I‘ 8 1I2 1|5

Diameter /nm

Fig. S2 (a) TEM images of the samples 1, 3, 5, 7, 9#. (b) The diameter distributions of the nanowires of

the five samples without consideration of the terminated nanoparticles. The dark lines were the
corresponding fitted Gaussian plots.



Fig. S3 HRTEM image of terminated nanoparticle part of the same sample in Fig. 2d. The measured
interplanar distance of the nanoparticle was 1.97 A, in accordance with the spacing of (23) planes of
monoclinic Ag,S phase (JCPDS:14-0072).

¢ 1# ZnS

3#Zn, Mn .S
5% Zn, ,Mn .S
THZn Mn .S

0.30

9t MnS
bare glass

Photoluminescence/a.u.

aid rfMW-HWﬂ"‘“"
Cogw

Al

T T T T T T T x 1 4 |
650 700 750 800 850

Wavelength/nm

I T
550 600
Fig. S4 PL spectra of the typical samples 1, 3, 5, 7, 9# and bare glass. The 532 nm laser was used as the
excitation source. The peaks denoted by the arrow came from the bare glass.

It can be seen that the samples 1# (ZnS) and 9# (MnS) show featureless PL spectra, however, the
ternary Zn1,Mn,S samples of 3, 5, 7# show clear characteristic yellow emission at 576 nm (denoted by
@) from the *T,-%A; transition of Mn2* dopant?, which indicates the formation of ternary alloyed Zn,.
+Mn,S compound.
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Fig. S5 Room temperature X-band EPR spectra of the typical samples of 3, 5, 7#. Inset is the enlarged EPR
spectrum of sample 3#.

The increased EPR intensity from samples 3# to 5# and 7# indicates the increased amount of Mn?* in
the Zn,.,Mn.,S nanowires, and the hyperfine structure of MnZ* cannot be resolved due to the high Mn?*
concentration for these samples. These features are similar to those reported in Cd;.Mn,Se
nanocrystals®.
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