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	Table A-1. Brain tissue material library: conversion of HU values to densities and elemental compositions

	HUL
	HUU
	Density
	Elemental composition (wt%)

	
	
	g/cm3
	H
	C
	N
	O
	Na
	P
	S
	Cl
	K

	min
	5
	1.030a
	10.80
	4.10
	1.10
	83.20
	0.30
	0.00
	0.10
	0.40
	0.00

	5
	10
	1.030b
	10.70
	9.10
	1.60
	77.60
	0.20
	0.30
	0.10
	0.20
	0.20

	10
	12
	1.031
	10.70
	9.10
	1.60
	77.60
	0.20
	0.30
	0.10
	0.20
	0.20

	12
	15
	1.032
	10.70
	9.19
	1.64
	77.40
	0.20
	0.30
	0.12
	0.22
	0.22

	15
	17
	1.033
	10.70
	9.23
	1.67
	77.30
	0.20
	0.30
	0.13
	0.23
	0.23

	17
	20
	1.034
	10.70
	9.28
	1.69
	77.20
	0.20
	0.30
	0.14
	0.24
	0.24

	20
	22
	1.035
	10.70
	9.32
	1.71
	77.10
	0.20
	0.30
	0.16
	0.26
	0.26

	22
	25
	1.036
	10.70
	9.37
	1.73
	77.00
	0.20
	0.30
	0.17
	0.27
	0.27

	25
	27
	1.037
	10.70
	9.41
	1.76
	76.90
	0.20
	0.30
	0.18
	0.28
	0.28

	27
	30
	1.038
	10.70
	9.46
	1.78
	76.80
	0.20
	0.30
	0.19
	0.29
	0.29

	30
	35
	1.039c
	10.70
	9.50
	1.80
	76.70
	0.2
	0.30
	0.20
	0.30
	0.30

	35
	40
	1.040d
	10.70
	14.50
	2.20
	71.20
	0.20
	0.40
	0.20
	0.30
	0.30

	40
	45
	1.041
	10.67
	16.13
	2.30
	69.50
	0.20
	0.40
	0.20
	0.30
	0.30

	50
	max
	1.043e
	10.60
	19.40
	2.50
	66.10
	0.20
	0.40
	0.20
	0.30
	0.30

	HUL : the lower limit of the image HU value; HUu: the upper limit of the image HU value; alymph data from ICRU-46; bbrain(whole)-infant data from ICRU-46; cgray matter data from physical properties of tissues: a comprehensive reference book; dbrain(whole)-adult data from ICRU-46; ewhite matter data from physical properties of tissues: a comprehensive reference book.



	Table A-2. Brain tumor material library: conversion of HU values to densities and elemental compositions (expand from table A-1)

	HUL
	HUU
	Density
	Elemental composition (wt%)
	

	
	
	g/cm3
	H
	C
	N
	O
	Na
	Mg
	P
	S
	Cl
	K
	Ca
	F

	50
	55
	1.043a
	10.60
	19.40
	2.50
	66.10
	0.20
	0.00
	0.40
	0.20
	0.30
	0.30
	0.00
	0.00

	55
	60
	1.045
	10.57
	19.71
	2.50
	65.67
	0.20
	0.00
	0.44
	0.20
	0.30
	0.30
	0.11
	0.00

	60
	65
	1.05
	10.49
	20.47
	2.52
	64.60
	0.19
	0.01
	0.55
	0.20
	0.29
	0.29
	0.38
	0.01

	65
	70
	1.06
	10.34
	22.01
	2.54
	62.45
	0.19
	0.01
	0.77
	0.20
	0.29
	0.28
	0.92
	0.01

	70
	75
	1.07
	10.19
	23.54
	2.56
	60.31
	0.18
	0.02
	0.99
	0.20
	0.28
	0.26
	1.46
	0.02

	75
	80
	1.08
	10.03
	25.07
	2.58
	58.16
	0.17
	0.03
	1.21
	0.20
	0.27
	0.25
	2.00
	0.03

	80
	85
	1.09
	9.88
	26.60
	2.60
	56.01
	0.17
	0.03
	1.43
	0.20
	0.27
	0.23
	2.54
	0.03

	85
	90
	1.10
	9.73
	28.14
	2.62
	53.87
	0.16
	0.04
	1.65
	0.20
	0.26
	0.22
	3.08
	0.04

	90
	100
	1.14
	9.11
	34.27
	2.71
	45.28
	0.13
	0.07
	2.52
	0.20
	0.23
	0.16
	5.24
	0.07

	100
	130
	1.18b
	8.50
	40.40
	2.80
	36.70
	0.10
	0.10
	3.40
	0.20
	0.20
	0.10
	7.40
	0.10

	130
	170
	1.24
	7.95
	36.83
	3.08
	38.43
	0.10
	0.10
	4.08
	0.23
	0.18
	0.10
	7.40
	0.10

	170
	210
	1.3
	7.40
	33.25
	3.35
	40.15
	0.10
	0.10
	4.75
	0.25
	0.15
	0.10
	8.88
	0.07

	210
	250
	1.36
	6.85
	29.68
	3.63
	41.88
	0.10
	0.10
	5.43
	0.28
	0.13
	0.10
	10.35
	0.05

	250
	330
	1.42c
	6.30
	26.10
	3.90
	43.60
	0.10
	0.10
	6.10
	0.30
	0.10
	0.10
	11.83
	0.02

	330
	410
	1.46
	6.03
	25.07
	3.92
	43.58
	0.10
	0.12
	6.52
	0.30
	0.08
	0.1
	13.3
	0.0

	410
	490
	1.5
	5.75
	24.04
	3.94
	43.56
	0.10
	0.14
	6.94
	0.30
	0.06
	0.08
	14.21
	0.00

	490
	570
	1.54
	5.48
	23.01
	3.96
	43.54
	0.10
	0.16
	7.36
	0.30
	0.04
	0.06
	15.11
	0.00

	570
	650
	1.58
	5.21
	21.97
	3.98
	43.52
	0.10
	0.18
	7.78
	0.30
	0.02
	0.04
	16.02
	0.00

	650
	730
	1.61d
	5.00
	21.20
	4.00
	43.50
	0.10
	0.20
	8.10
	0.30
	0.00
	0.02
	16.92
	0.00

	HUL : the lower limit of the image HU value; HUu: the upper limit of the image HU value; a white matter data from physical properties of tissues: a comprehensive reference book; bskeleton-spongiosa data; cskeleton-vertebral column data; dskeleton-cranium data from ICRU-46.



	Table A-3. Skeleton tissue material library: conversion of HU values to densities and elemental compositions

	HUL
	HUU
	Density
	Elemental composition (wt%)

	
	
	g/cm3
	H
	C
	N
	O
	Na
	Mg
	P
	S
	Cl
	K
	Ca
	F

	min
	40
	1.03a
	10.50
	41.40
	3.40
	43.90
	0.00
	0.00
	0.10
	0.20
	0.20
	0.20
	0.00
	0.10

	40
	50
	1.08
	9.83
	41.07
	3.20
	41.50
	0.03
	0.03
	1.20
	0.20
	0.20
	0.17
	2.47
	0.10

	50
	90
	1.13
	9.17
	40.73
	3.00
	39.10
	0.07
	0.07
	2.30
	0.20
	0.20
	0.13
	4.93
	0.10

	90
	130
	1.18b
	8.50
	40.40
	2.80
	36.70
	0.10
	0.10
	3.40
	0.20
	0.20
	0.10
	7.40
	0.10

	130
	170
	1.24
	7.95
	36.83
	3.08
	38.43
	0.10
	0.10
	4.08
	0.23
	0.18
	0.10
	8.88
	0.07

	170
	210
	1.300
	7.40
	33.25
	3.35
	40.15
	0.10
	0.10
	4.75
	0.25
	0.15
	0.10
	10.35
	0.05

	210
	250
	1.36
	6.85
	29.68
	3.63
	41.88
	0.10
	0.10
	5.43
	0.28
	0.13
	0.10
	11.83
	0.02

	250
	330
	1.42c
	6.30
	26.10
	3.90
	43.60
	0.10
	0.10
	6.10
	0.30
	0.10
	0.10
	13.30
	0.00

	330
	410
	1.46
	6.03
	25.07
	3.92
	43.58
	0.10
	0.12
	6.52
	0.30
	0.08
	0.08
	14.21
	0.00

	410
	490
	1.50
	5.75
	24.04
	3.94
	43.56
	0.10
	0.14
	6.94
	0.30
	0.06
	0.06
	15.11
	0.00

	490
	570
	1.54
	5.48
	23.01
	3.96
	43.54
	0.10
	0.16
	7.36
	0.30
	0.04
	0.04
	16.02
	0.00

	570
	650
	1.58
	5.21
	21.97
	3.98
	43.52
	0.10
	0.18
	7.78
	0.30
	0.02
	0.02
	16.92
	0.00

	650
	730
	1.61d
	5.00
	21.20
	4.00
	43.50
	0.10
	0.20
	8.10
	0.30
	0.00
	0.00
	17.60
	0.00

	730
	800
	1.65
	4.77
	20.46
	4.06
	43.50
	0.10
	0.20
	8.39
	0.30
	0.00
	0.00
	18.23
	0.00

	800
	900
	1.68e
	4.60
	19.90
	4.10
	43.50
	0.10
	0.20
	8.60
	0.30
	0.00
	0.00
	18.70
	0.00

	900
	1000
	1.74
	4.30
	18.80
	4.13
	43.50
	0.10
	0.20
	9.03
	0.30
	0.00
	0.00
	19.65
	0.00

	1000
	1100
	1.80
	4.00
	17.70
	4.15
	43.50
	0.10
	0.20
	9.45
	0.30
	0.00
	0.00
	20.60
	0.00

	1100
	1200
	1.86
	3.70
	16.60
	4.18
	43.50
	0.10
	0.20
	9.88
	0.30
	0.00
	0.00
	21.55
	0.00

	1200
	max
	1.92f
	3.40
	15.50
	4.20
	43.50
	0.10
	0.20
	10.30
	0.30
	0.00
	0.00
	22.50
	0.00

	HUL : the lower limit of the image HU value; HUu: the upper limit of the image HU value; aSkeleton-red marrow (40% fat, 40% water and 20% protein) data ; bSkeleton-spongiosa (33% cortical bone+67% marrow) data; CSkeleton-vertebral column (C4) data from; dSkeleton-cranium data; eSkeleton-mandible data; fSkeleton-cortical bone data from ICRU-46.



	Table A-4. HNC material library: conversion of HU values to densities and elemental compositions 

	HUL
	HUU
	Density
	Elemental composition (wt%)

	
	
	g/cm3
	H
	C
	N
	O
	Na
	Mg
	P
	S
	Cl
	K
	Ca
	F

	min
	-80
	0.92a
	11.80
	77.30
	0.00
	10.90
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	-80
	-60
	0.93b
	11.60
	68.10
	0.20
	19.80
	0.10
	0.00
	0.00
	0.10
	0.10
	0.00
	0.00
	0.00

	-60
	-40
	0.95c
	11.40
	59.80
	0.70
	27.80
	0.10
	0.00
	0.00
	0.10
	0.10
	0.00
	0.00
	0.00

	-40
	-20
	0.97d
	11.20
	51.70
	1.30
	35.50
	0.10
	0.00
	0.00
	0.10
	0.10
	0.00
	0.00
	0.00

	-20
	0
	0.98e
	10.90
	71.90
	3.00
	13.80
	0.10
	0.00
	0.00
	0.20
	0.10
	0.00
	0.00
	0.00

	0
	20
	1.00f
	10.10
	11.10
	2.60
	76.20
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	20
	40
	1.02g
	10.60
	31.50
	2.40
	54.70
	0.10
	0.00
	0.20
	0.20
	0.10
	0.00
	0.00
	0.00

	40
	60
	1.03h
	10.50
	25.60
	2.70
	60.20
	0.10
	0.00
	0.20
	0.30
	0.20
	0.20
	0.00
	0.00

	60
	65
	1.04
	10.35
	19.95
	3.05
	65.60
	0.10
	0.00
	0.20
	0.30
	0.15
	0.20
	0.00
	0.00

	65
	70
	1.05i
	10.20
	14.30
	3.40
	71.00
	0.10
	0.00
	0.20
	0.30
	0.10
	0.30
	0.00
	0.00

	70
	75
	1.08
	9.81
	20.32
	3.26
	63.08
	0.10
	0.02
	0.94
	0.28
	0.12
	0.40
	0.00
	0.00

	75
	80
	1.11
	9.42
	26.35
	3.12
	55.17
	0.10
	0.05
	1.68
	0.25
	0.15
	0.33
	1.71
	0.02

	80
	85
	1.13
	9.15
	30.36
	3.03
	49.89
	0.10
	0.06
	2.17
	0.24
	0.16
	0.26
	3.42
	0.05

	85
	90
	1.15
	8.89
	34.38
	2.94
	44.62
	0.10
	0.08
	2.66
	0.22
	0.18
	0.22
	4.55
	0.06

	90
	130
	1.18j
	8.50
	40.40
	2.80
	36.70
	0.10
	0.10
	3.40
	0.20
	0.20
	0.17
	5.69
	0.08

	130
	170
	1.24
	7.95
	36.83
	3.08
	38.43
	0.10
	0.10
	4.08
	0.23
	0.18
	0.10
	7.40
	0.10

	170
	210
	1.30
	7.40
	33.25
	3.35
	40.15
	0.10
	0.10
	4.75
	0.25
	0.15
	0.10
	8.88
	0.07

	210
	250
	1.36
	6.85
	29.68
	3.63
	41.88
	0.10
	0.10
	5.43
	0.28
	0.13
	0.10
	10.35
	0.05

	250
	330
	1.42k
	6.30
	26.10
	3.90
	43.60
	0.10
	0.10
	6.10
	0.30
	0.10
	0.10
	11.83
	0.02

	330
	410
	1.46
	6.03
	25.07
	3.92
	43.58
	0.10
	0.12
	6.52
	0.30
	0.08
	0.10
	13.30
	0.00

	410
	490
	1.50
	5.75
	24.04
	3.94
	43.56
	0.10
	0.14
	6.94
	0.30
	0.06
	0.08
	14.21
	0.00

	490
	570
	1.54
	5.48
	23.01
	3.96
	43.54
	0.10
	0.16
	7.36
	0.30
	0.04
	0.06
	15.11
	0.00

	570
	650
	1.58
	5.21
	21.97
	3.98
	43.52
	0.10
	0.18
	7.78
	0.30
	0.02
	0.04
	16.02
	0.00

	650
	730
	1.61l
	5.00
	21.20
	4.00
	43.50
	0.10
	0.20
	8.10
	0.30
	0.00
	0.02
	16.92
	0.00

	730
	800
	1.65
	4.77
	20.46
	4.06
	43.50
	0.10
	0.20
	8.39
	0.30
	0.00
	0.00
	17.6
	0.00

	800
	900
	1.68m
	4.60
	19.90
	4.10
	43.50
	0.10
	0.20
	8.60
	0.30
	0.00
	0.00
	18.23
	0.00

	900
	1000
	1.74
	4.30
	18.80
	4.13
	43.50
	0.10
	0.20
	9.03
	0.30
	0.00
	0.00
	18.70
	0.00

	1000
	1100
	1.80
	4.00
	17.70
	4.15
	43.50
	0.10
	0.20
	9.45
	0.30
	0.00
	0.00
	19.65
	0.00

	1100
	1200
	1.86
	3.70
	16.60
	4.18
	43.50
	0.10
	0.20
	9.88
	0.30
	0.00
	0.00
	20.60
	0.00

	1200
	max
	1.92n
	3.40
	15.50
	4.20
	43.50
	0.10
	0.20
	10.30
	0.30
	0.00
	0.00
	21.55
	0.00

	HUL : the lower limit of the image HU value; HUu: the upper limit of the image HU value; alipid data; badipose-adult#3 data; cadipose-adult#2 data; dadipose-adult#1 data; elipoma data from ICRU-46; faverage soft tissue data from ICRU-33; gaverage soft tissue(female) data; haverage soft tissue(male) data from ICRU-44; imuscle data; jskeleton-spongiosa data; kskeleton-vertebral column data; lskeleton-cranium data; mskeleton-mandible data; nskeleton-cortical bone data from ICRU-46.




