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Figure S1. Powder X-ray diffraction pattern (Cu Ky, radiation, A = 1.5406 A) of synthesized microcrystalline SrB,0-:
0.5% Sm?2* in comparison to a database pattern simulated from single-crystal structural data on SrB,O; (ICSD
depository no.: 185674 )],
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Figure S2. (a) Temperature-dependent luminescence decay curves (Aex = 423 nm) of the 5Dy — ’Fy-related
emission at 685 nm. All curves showed a single exponential decay. (b) Temperature evolution of the extracted
decay rates k4. The red line indicates a fit to the sum of k4, and the non-radiative contribution modelled by eq. (1) in

the manuscript. Due to the lack of more high-temperature points, k.,(0) and AExs cannot be reliably determined from
the fit.

Derivation of eq. (4) from eq. (3) in the manuscript

We start with eq. (3) of the manuscript

AEy,
Ry(T)=—=C—=¢C
11 ny aa1k2r + (aal + aaZ)knr(O)
The electronic pre-constant C can be defined as
k
c=_2" (S2)
klr

if the two radiative transitions denote the cumulated transitions from the excited states 12) and
I1) to the different ground levels, respectively (such that no branching ratios need to be
considered). In that case, eq. (S1) evolves to

R (T) aaZer er (aal + aaz)knr(o) exp ( AEXI) (83)
21U = — xp [ - ,
L (aal + aaz)knr(o) iy Qg1Kor + (aal + aaZ)knr(O) kgl
and with the abbreviation
keff = aalkZ‘r + (aal + aaz)knr(o)' (84)
we finally arrive at eq. (4) of the manuscript
a .k k, (a,+a,)k,.(0) AE AE
R21(T) — a2 2r+£( al a2) nr exp(_ Xl) EA+Bexp(— Xl). (84)
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