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Figure S1. Particle size distributions of (a) nanocrystalline YVO,: Yb*', Er’*, (b)

nanocrystalline YF;: Yb3', Er**, and (¢) microcrystalline YF;: Yb3', Er’".

@100 — e =——— (c)100 T

a0 90 (
80
;‘\?. 60 70+
F 40 601
50 |
20 40

ol YF;: Yb*, Er¥* nano 0l YVO,:Yb3*, Er**nano 30 YF3: Yb3*, Er3* micro
1000 2000 3000 4000 1000 2000 3000 4000 1000 2000 3000 4000
v (cm™) v (cm) v (cm™)

Figure S2. FT-IR spectra of (a) nanocrystalline YF;: Yb3", Er3*, (b) nanocrystalline YVOy:

Yb3', Er¥', and (¢) microcrystalline YF;: Yb3', Er’'.
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In order to determine the number of photons participating in the transitions associated with the
observed UC emission bands we have used the well- known relation Iyc & (Ipymp)" . In this
relation /yc is the UC emission intensity, /., is the pump laser power density and 7 is the
number of photons involved in the UC mechanism. Performing a simple linear fitting, n can be
calculated from the slopes of the plotted UC emission intensity as a function of the pump power,

both in the logarithmic representations.
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Figure S3. Double logarithmic plot of the incident laser power density vs. the luminescence

intensity for YVO,: 20% Yb**, 2% Er*.
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Figure S4. Absorption spectra of (a) nanocrystalline YVO,: Yb**, Er**, (b) microcrystalline

YF;: YB3, Er¥', and (¢) nanocrystalline YF3: Yb3*, Er3*.
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(a) Nano-sized YF;:Yb?*, Er** ) (b) Micron-sized YF;:Yb®, Er*
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Figure S5. Non-normalized UC emission spectra of (a) the nano-sized YVOy: Yb3*, Er**, (b)

micron-sized YF;: Yb**, Er**, and (¢) nano-sized YF;: Yb**, Er3', recorded for different sample

thicknesses; (Lex= 975 nm, bottom) combined with absorption spectra (top) of the obtained

products.
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Figure S6. Non-normalized UC emission spectra of nanocrystalline YVO,: Yb3", Er’*,

recorded for different concentrations of Er** (0.1%, 0.5% and 2%) and for different sample

thicknesses: (a) 88 um and (b) 266 pm; A= 975 nm.

S4



a) 950 b) 5.1
525/550 nm P 525/550 nm
*
0.48 - R 0.18 -
@
0.46 -
14 * ) o 0.17 -
r - °
[* ]
0.44- " °
2 ’ ?
(o] o
0424 10 4 o _
099 0 thin sample layer 0.15- wooe® thick sample layer
0O 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Power density (W/cm?) Power density (W/cm?)

Figure S7. Determined LIR values for Er¥* TCLs (*H;y, — *I152/ %S5, — *I;55) as a function

of laser power density for (a) the thin layer sample 88 um and (b) thick layer sample 266 pm.
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Figure S8. The determined LIR values (525/550 nm) as a function of inverse temperature for

YVO,: Yb**, Er** for (a) thin layer and (b) thick layer of sample.
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