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Supplementary Table 1. Rietveld refinement parameters of combined X-ray diffraction profiles of Cs3GdCl6. The numbers in parentheses are the estimated standard deviations of the last signiﬁcant ﬁgure.
	parameters
	value

	symmetry
	monoclinic

	space group
	C2/c

	a (Å)
	27.025(8)

	b (Å)
	8.172(2)

	c (Å)
	13.235(9)

	α (°)
	90.000

	β (°)
	100.094(2)

	γ (°)
	90.000

	V (Å3)
	2877.568(2)

	Rwp (%)
	7.63

	χ2
	1.826





[image: 라인, 도표, 그래프이(가) 표시된 사진

AI 생성 콘텐츠는 정확하지 않을 수 있습니다.]
Supplementary Fig. 1. Normalized PL intensity of Cs3Gd1-xLnxCl6 as a function of a Er3+, b Yb3+-Er3+, and c Tb3+ concentration.
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Supplementary Fig. 2. PL spectra under 980 nm and 1550 nm excitation of Cs3Gd0.78Yb0.2Er0.02Cl6. 

[image: 텍스트, 도표, 스크린샷, 그래프이(가) 표시된 사진

자동 생성된 설명]
Supplementary Fig. 3. PL and PLE spectra of Cs3Gd0.75Tb0.25Cl6.
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Supplementary Fig. 4. Schematic illustration of hydrochromic upconversion mechanism under 1550 nm excitation for Yb/Er co-doped and Er-doped systems.
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Supplementary Fig. 5. Laser power-dependent PL spectra under 980 nm and 1550 nm excitation of a-d Cs3Gd0.8Er0.2Cl6 and Cs3Gd0.78Yb0.2Er0.02Cl6. Pump power dependence of green and red upconversion intensity: e-h Cs3Gd0.8Er0.2Cl6 and Cs3Gd0.78Yb0.2Er0.02Cl6under 980 nm and 1550 nm excitation.
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Supplementary Fig. 6. Temperature-dependent upconversion luminescence contour maps of Cs3Gd0.8Er0.2Cl6 and Cs3Gd0.78Yb0.2Er0.02Cl6 under 980 nm and 1550 nm excitations in the temperature range of 20–200℃.
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Supplementary Fig. 7. Optical thermometry performance of Cs3Gd0.78Yb0.2Er0.02Cl6 under 1550 nm excitation. a Comparison of absorbance slopes, b temperature-dependent PL spectra showing thermally coupled level behavior, c relative PL intensity variations of 525 nm and 550 nm emissions, and d fluorescence intensity ratio (FIR) fitting and relative sensitivity (Sr) curve.
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Supplementary Fig. 8. X-ray detection characteristics of Cs3Gd0.75Tb0.25Cl6. a Spectral matching between radioluminescence (RL) emission and the spectral sensitivity of a commercial CMOS sensor. b Linear relationship between RL intensity and X-ray dose rate.
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