Supplementary Materials
Table S1. Comparison of CNR and QH,j for different energy windows and sphere diameters at the acquisition time of 20 s/frame
	Energy window
	Acquisition time
	CNR1
	CNR2
	CNR3
	CNR4
	CNR5
	CNR6
	QH,1(%)
	QH,2(%)
	QH,3(%)
	QH,4(%)
	QH,5(%)
	QH,6(%)

	94keV±40%
	20 
	190.26
	66.15
	66.11
	43.53
	58.06
	41.97
	46.96
	16.33
	16.32
	10.75
	14.33
	10.36

	80keV±30%
	20
	70.29
	38.52
	26.36
	23.31
	26.17
	27.10
	37.42
	20.51
	14.03
	12.41
	13.93
	14.43

	100keV±30%
	20
	42.42
	25.14
	11.25
	13.30
	9.52
	10.05
	33.54
	19.87
	8.90
	10.51
	7.52
	7.95

	90keV±20%
	20
	48.75
	23.76
	19.55
	19.64
	15.79
	10.57
	33.76
	16.46
	13.54
	13.60
	10.93
	7.32

	110keV±20%
	20
	48.51
	28.22
	16.27
	13.11
	11.77
	16.99
	45.09
	26.22
	15.12
	12.18
	10.94
	15.79

	90keV±10%
	20
	31.57
	20.52
	10.94
	7.54
	17.12
	10.82
	37.20
	24.18
	12.89
	8.88
	20.17
	12.75

	100keV±10%
	20
	31.19
	19.42
	11.08
	9.96
	11.50
	8.89
	40.12
	24.97
	14.26
	12.82
	14.79
	11.43





Table S2. Comparison of CNR and QH,j for different energy windows and sphere diameters at the acquisition time of 40 s/frame
	Energy window
	Acquisition time
	CNR1
	CNR2
	CNR3
	CNR4
	CNR5
	CNR6
	QH,1(%)
	QH,2(%)
	QH,3(%)
	QH,4(%)
	QH,5(%)
	QH,6(%)

	94keV±40%
	40
	106.01
	52.39
	40.96
	33.26
	25.83
	19.37
	38.64
	19.10
	14.93
	12.12
	9.41
	7.06

	80keV±30%
	40
	61.45
	30.24
	20.48
	14.96
	17.17
	13.33
	37.19
	18.30
	12.40
	9.05
	10.39
	8.07

	100keV±30%
	40
	120.37
	48.49
	50.78
	28.36
	33.07
	23.59
	40.63
	16.37
	17.14
	9.57
	11.16
	7.96

	90keV±20%
	40 
	41.49
	20.96
	14.61
	14.97
	13.76
	10.24
	40.67
	20.55
	14.32
	14.68
	13.49
	10.04

	110keV±20%
	40 
	54.48
	25.35
	21.55
	12.72
	13.74
	9.67
	44.94
	20.91
	17.78
	10.49
	11.33
	7.98

	90keV±10%
	40
	43.37
	25.80
	19.98
	3.94
	3.44
	6.76
	38.15
	22.70
	17.58
	3.47
	3.02
	5.95

	100keV±10%
	40
	44.69
	21.75
	21.54
	11.51
	14.77
	15.36
	43.49
	21.16
	20.96
	11.20
	14.37
	14.94





Table S3. Comparison of CNR3, QH,3 and COV at different energy windows and acquisition times
	Energy window
	Acquisition time
	CNR3
	QH,3(%)
	COV(%)
	(%)

	94keV±40%
	20
	66.11063
	16.31887
	2.379058
	93.95904

	80keV±30%
	20
	26.36073
	14.03329
	5.130838
	100.6209

	100keV±30%
	20
	11.25377
	8.897227
	7.619788
	88.16705

	90keV±20%
	20
	19.55076
	13.54126
	6.675467
	92.00633

	110keV±20%
	20
	16.26805
	15.11875
	8.957086
	100.5195

	90keV±10%
	20
	10.93637
	12.88871
	11.35853
	90.82931

	100keV±10%
	20
	11.08371
	14.25714
	12.39748
	91.98356

	94keV±40%
	40
	40.95738
	14.92954
	3.513181
	93.04315

	80keV±30%
	40
	20.4818
	12.3966
	5.833387
	92.10435

	100keV±30%
	40
	50.77594
	17.13838
	3.253104
	84.61483

	90keV±20%
	40
	14.6104
	14.32387
	9.44897
	90.71846

	110keV±20%
	40
	21.55038
	17.77597
	7.949952
	85.42155

	90keV±10%
	40
	19.98114
	17.57802
	8.478828
	101.2701

	100keV±10%
	40
	21.53899
	20.95839
	9.378188
	98.16972




	Table S4. CNR (40s-20s) Test statisticsc

	
	94keV±40%
	80keV±30%
	100keV±30%
	90keV±20%
	110keV±20%
	100keV±10%
	90keV±10%

	Z
	-2.201a
	-2.201a
	-0.105b
	-2.201a
	-2.201b
	-2.201b
	-0.314b

	Asymptotic significance (bilateral)
	0.028
	0.028
	0.917
	0.028
	0.028
	0.028
	0.753

	a. Based on positive rank

	b. Based on negative rank

	c. Wilcoxon signed rank test





	Table S5. QH（40s-20s）Test statisticsc

	
	94keV±40%
	80keV±30%
	100keV±30%
	90keV±20%
	110keV±20%
	100keV±10%
	90keV±10%

	Z
	-1.363a
	-2.201b
	-0.943a
	-2.201a
	-1.153b
	-0.524b
	-1.363a

	Asymptotic significance (bilateral)
	0.173
	0.028
	0.345
	0.028
	0.249
	0.600
	0.173

	a. Based on positive rank

	b. Based on negative rank

	c. Wilcoxon signed rank test



Table S6. Summary of optimal parameters of 90Y BECT imaging
	90Y BECT imaging settings
	Optimal parameters

	Energy window center and width
	94 keV±40% (56.4–131.6 keV)

	Acquisition time
	20 seconds / frame

	Collimator
	High-energy general-purpose collimator (HEGPC)
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