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Table S1. The IR data of the sample of Sr[B8O11(OH)4].
	λ, cm-1
	Intensity
	Assignment*
	Reference 

	3398
	w
	ν [O–H]
	(Pekov et al. 2024)

	3354
	s
	ν [O–H]
	(Sun et al. 2010; Pekov et al. 2024)

	3164
	m
	ν [O–H]
	(Pekov et al. 2024)

	3015
	w
	ν [O–H]
	(Pekov et al. 2024)

	1628
	sh
	δ [H–O–H]
	(Sun et al. 2010; Pekov et al. 2024)

	1410
	sh
	νas B(3)–O
	(Sun et al. 2010b; Ortner et al. 2015; Pekov et al. 2024)

	1369
	m
	νas B(3)–O
	(Sun et al. 2010b; Wang and Liang 2019; Pekov et al. 2024a)

	1327
	m
	νas B(3)–O
	(Sun et al. 2010b; Ortner et al. 2015; Pekov et al. 2024a)

	1217
	w
	ν B(4)–O / in-plane δ [B–O–H]
	(Sun et al. 2010; Pekov et al. 2024)

	1195
	w
	ν B(4)–O 
	(Ortner et al. 2015; Pekov et al. 2024)

	1175
	m
	ν B(4)–O / in-plane δ [B–O–H]
	(Sun et al. 2010b; Ortner et al. 2015; Pekov et al. 2024)

	1112
	S
	νas B(4)–O
	(Sun et al. 2010; Pekov et al. 2024)

	1042
	S
	νas B(4)–O
	(Sun et al. 2010; Pekov et al. 2024)

	1011
	w
	νas B(4)–O
	(Wang and Liang 2019)

	969
	m
	νs B(3)–O
	(Sun et al. 2010; Pekov et al. 2024

	939
	m
	νs B(3)–O
	(Sun et al. 2010; Pekov et al. 2024)

	889
	S
	 νs B(4)–O / δ [O–B–O] 
	(Sun et al. 2010; Pekov et al. 2024)

	843
	m
	δ [O–B–O]
	(Pekov et al. 2024)

	820
	S
	νs B(4)–O / δ [O–B–O]
	(Wang and Liang 2019; Pekov et al. 2024)

	786
	m
	δ [O–B–O]
	(Pekov et al. 2024)

	744
	S
	Out-of-plane δ B(3)–O / δ [O–B–O]
	(Sun et al. 2010b; Ortner et al. 2015; Pekov et al. 2024)

	733
	m
	the out-of-plane δ B(3)–O / δ [O–B–O]
	(Wang and Liang 2019; Pekov et al. 2024)

	700
	m
	Out-of-plane δ BO3 groups / δ [O–B–O]
	(Wang and Liang 2019; Pekov et al. 2024)

	672
	w
	out-of-plane δ B(3)–O / δ [O–B–O]
	(Wang and Liang 2019; Pekov et al. 2024)

	664
	m
	Out-of-plane δ B(3)–O / δ [O–B–O]
	(Sun et al. 2010; Pekov et al. 2024)

	649
	m
	deformation modes of tetrahedrally coordinated boron/ δ [O–B–O]
	(Ortner et al. 2015; Pekov et al. 2024)

	625
	sh
	δ B(3)–O and B(4)–O, terminal δ [O–B–O]
	(Sun et al. 2010; Pekov et al. 2024)

	612
	m
	δ of tetrahedrally coordinated boron / δ B(3)–O and B(4)–O, terminal δ [O–B–O]
	(Sun et al. 2010b; Ortner et al. 2015; Pekov et al. 2024)

	594
	m
	δ of tetrahedrally coordinated boron / δ [O–B–O]
	(Ortner et al. 2015; Pekov et al. 2024)

	536
	s
	δ B(3)–O and B(4)–O, terminal δ [O–B–O] 
	(Sun et al. 2010; Pekov et al. 2024)

	492
	w
	δ B(4)–O
	(Sun et al. 2010; Pekov et al. 2024)

	454
	w
	mixed lattice mode
	(Pekov et al. 2024)

	444
	w
	mixed lattice mode
	(Pekov et al. 2024)

	428
	w
	mixed lattice mode
	(Pekov et al. 2024)


* Some characteristic bands may be assigned to several types of atomic groups simultaneously. In such situations, vibration assignments are indicated by the "/" sign. s - strong, m - medium, w – weak, sh – shoulder, ν – stretching, δ – bending, as – antisymmetric, s- symmetric.

Table S2. Effective coordination numbers (ECoNs) and parameters <G3> for strontioborite analogues.
	M2+
	ECoN(M2+)
	<G3>·102 (M2+)
	<G3>·102 (OIII)

	Ca2+
	8.87(2)
	8.19
	8.19

	Sr2+
	8.84(4)
	8.19
	8.20

	Ba2+
	8.69(3)
	8.29
	8.16

	Sn+
	7.02(1)
	8.21
	8.18

	Pb+
	8.37(5)
	8.23
	8.17

	Eu2+
	8.82(4)
	8.19
	8.21
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Fig. S1. (a) The phonon density of states for Sr[B8O11(OH)4] (per formula unit) calculated by DFT (phonopy (Togo et al. 2023)) and (b) thermal properties (Free energy is Helmholtz free energy, Cv – heat capacity at constant volume, S – vibrational entropy).

Table S2. Thermal properties (Free energy is Helmholtz free energy, Cv – heat capacity at constant volume; S – vibrational entropy) for Sr[B8O11(OH)4] (per formula unit) calculated by DFT (phonopy (Togo et al. 2023)).
	T, K
	F, kJ/mol
	S, J/K/mol
	CV, J/K/mol
	E, kJ/mol

	550
	464.6
	1169.3
	990.2
	1107.7
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