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Figure S1 - PL emission spectra collected under 275 nm excitation with different
entrance and exit slit widths of the glasses NA66.10-1IKNN and NA66.10-3KNN
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Figure S1. Photoluminescence emission spectra of the glasses in the series NA66.10 having 1 and 3
mol% KNN. The spectra were collected under 275 nm excitation with different entrance and exit slit
widths: from 1 to 3 nm (the bands have been normalized to the maximum intensity for comparison).
The whole emission band becomes narrower by decreasing the slit size, and in particular, the
shoulder at lower frequencies (~ 16400 cm™) becomes less important.
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Figure S2 — Corrected and uncorrected PL excitation spectra.
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Figure S2. Excitation spectra were collected at different positions along the emission band (400 nm,
420 nm, 510 nm, and 620 nm) for the glass NA66.10 containing 1 mol% KNN. Depending on the
emission wavelength selected, the relative intensities of the two excitation bands change. On the
right panel, the lamp-uncorrected signals are reported. Despite the relative intensities of the two
contributions cannot be compared in the uncorrected signals, it is clearly visible that the two
excitation centers strongly depend on the emission wavelength. This suggests that at least two
different populations are responsible for the emission.
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Figure S3 — PL EX and EM of the Eu-doped KNN-bearing glasses
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Figure S3. Photoluminescence excitation (center and right panels) and emission spectra (left panel)
of the Eu-doped glasses in the NA66.10 and NA66.17 glass series. The whole frequency range of the
excitation spectra is shown in the right panel.
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Figure S4 - Variation of the Eu local environment depending on the KNN content.

Correlation of the lifetime with the refractive index of the medium.
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Figure S4. Variation of the Eu local environment depending on the KNN content is represented by
the variation of the Field Strength (B2 parameter) and the asymmetricity parameter (Riz). The
refractive index of the glasses increases by increasing KNN (see Table 2). In the lower panel, it can
be observed the linear correlation of the Eu®* fluorescence lifetime with the refractive index of the

medium.
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Figure S5 — PL of the Glass-ceramics
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Figure S5. A: Photoluminescence emission (left panels) and excitation (right panels) spectra of the
Eu-doped GCs in the NA66.10 (red lines) and NA66.17 (black lines) series.
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Figure S5. B: Photoluminescence emission (left panels) and excitation (right panels) spectra of the
Eu-doped NA66.17 pristine glass (black lines), the glass NA66.17 with 10 mol% KNN (light green
line) and the corresponding GC (GC66.17-10, olive green line). In the lower panel the excitation and
emission spectra collected at the respective maxima (vertical arrows); the broad contributions
associated with Eu?* fluorescence in GC66.17-10 is visible.
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Figure S6 — Energy Transfer
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Figure S6. Room temperature photoluminescence emission and excitation spectra for the Eu-doped
pristine glass NA66.10, the NA66.10-5KNN glass, and the same glass composition containing both
Eu and 5 mol% KNN. Under an excitation of 277 nm, corresponding to the host absorption, the
emission intensity of the Eu®* transitions increases, along with the broad band related to the O* -
Nb®* charge transfer (Nbcr). The intensity of the Eu® lines is much lower if Nb2Os is not present in
the glass matrix, as shown by the dotted black curve (Eu-NA66.10 under 277 nm excitation). These
results show that there is the energy transfer from the host [NbOs] to the Eu®* ions.

APPENDIX:

Judd-Ofelt analysis for Eu3* emission

In case of Eu® ion, it is possible to determine Judd-Ofelt parameters ((Qr : A =2, 4,

6) [1,2] from the analysis of emission spectra because the doubley reduced matrix
elements corresponding the Do-7F) transitions of Eu* ion, | IU2| | for J=2, | |U4I| for | =
4,and | U¢| | for | = 6, are the only non-zero matrix elements.[R3] The radiative transition
probability A, is given by [3,4]

64n*e?v?® [n(n? + 2)?
A

Aea = 310711

where n(n* + 2)%/9 is the Lorentz local field correction, n being the refractive index of
the medium, v being the wavenumber of emission peak for SDy-7F; transition, and h
being planch constant. In the analysis, the intensity of allowed magnetic dipole *Do-"F1
emission transition, given by [3,4]

64mtv3

A =—r U 43
md = 3p) 1) omd
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was taken as a reference, where S,,; is the magnetic dipole line strength of 5Do-"F1
transition and independent of host matrix. Thus, (a can be calculated from the ratio of
the intensity of 5Do-"F; (] = 2, 4, 6) transition, [ Ispo_7r;dv dv, to the intensity of the Do-"F1
transition, [ Ispo_7r1dv,[5,6]

JIspo_7rsdv €2 (v,)3 n(n? + 2)?

S Ispo—7p1@v  Sme \vy 9n3
Sma of °Do-7F1 was obtained from the data of A.X.Axes, Jr et al.[7,8]

Total radiation probability for >Do level is given by

QU7

Atotar = Ama(°Do > "Fy) + Z Aea(°Dy — 7)),
]=2,4,6

and theoretical 5Do lifetime T, = 1/A7,; was calculated from the () parameters
according to the above-mentioned method, which is compared with the experimental one
to know luminescence efficiency n of °Do level, which is shown in the main text.
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