Supplemental Materials:


Table S4. Liquid-like water cluster in water solvent & Experimental Frequencies and Intensity: I/I0 = e -αd
(Table only shows 0-30 THz to match experiment data, number of frequency = 3n-6, n is number of atom).
	
	Expt.
	2 H2O
	5 H2O
	6 H2O
	12 H2O
	24 H2O
	38 H2O

	
	THz
	α(cm-1)
	THz
	KM/mol
	THz
	KM/mol
	THz
	KM/mol
	THz
	KM/mol
	THz
	KM/mol
	THz
	KM/mol

	1
	1.04
	235.48
	2.61
	308.57
	0.83
	15.47
	0.80
	0.35
	1.01
	0.59
	0.74
	0.36
	0.87
	5.88

	2
	1.21
	259.83
	6.13
	417.06
	1.31
	3.14
	1.06
	0.10
	1.36
	9.39
	0.95
	2.06
	0.95
	0.85

	3
	1.50
	295.38
	6.83
	10.01
	1.46
	5.16
	1.40
	1.29
	1.60
	16.33
	1.04
	0.04
	1.00
	1.41

	4
	1.80
	329.63
	7.55
	10.23
	1.94
	236.68
	2.02
	1.81
	1.99
	1.92
	1.27
	0.89
	1.07
	0.33

	5
	2.10
	370.59
	11.02
	169.92
	2.61
	1.56
	2.51
	0.73
	2.04
	13.27
	1.44
	1.73
	1.15
	3.91

	6
	2.40
	420.58
	21.45
	289.89
	5.44
	30.93
	4.56
	37.94
	2.08
	2.18
	1.62
	0.35
	1.22
	2.81

	7
	2.70
	469.03
	
	
	5.73
	6.02
	5.53
	110.97
	2.23
	2.32
	1.75
	0.62
	1.29
	4.44

	8
	3.00
	550.04
	
	
	6.49
	69.63
	6.38
	103.15
	2.30
	1.20
	1.86
	1.37
	1.36
	0.99

	9
	3.30
	640.38
	
	
	6.61
	255.17
	6.64
	197.87
	2.52
	3.45
	1.86
	3.22
	1.37
	0.58

	10
	3.90
	825.43
	
	
	6.68
	15.21
	7.24
	80.00
	2.64
	1.43
	1.96
	2.49
	1.48
	0.65

	11
	4.50
	983.97
	
	
	6.89
	32.92
	7.41
	100.62
	2.98
	7.19
	2.06
	1.00
	1.53
	1.84

	12
	5.10
	1123.42
	
	
	8.32
	6.65
	7.51
	208.75
	3.62
	6.36
	2.12
	0.58
	1.58
	1.68

	13
	5.70
	1199.54
	
	
	8.97
	80.80
	7.88
	62.76
	4.14
	22.07
	2.16
	1.35
	1.63
	2.36

	14
	6.30
	1201.51
	
	
	9.40
	10.72
	7.92
	251.74
	4.75
	7.66
	2.20
	1.02
	1.68
	2.81

	15
	6.90
	1145.08
	
	
	11.35
	101.44
	8.07
	46.04
	5.43
	1.02
	2.31
	1.80
	1.72
	4.88

	16
	7.50
	1224.51
	
	
	12.47
	162.61
	8.76
	69.34
	5.54
	12.01
	2.41
	0.17
	1.80
	0.56

	17
	7.50
	1077.97
	
	
	14.13
	369.42
	8.97
	77.59
	5.61
	11.47
	2.48
	0.57
	1.87
	3.22

	18
	7.89
	1196.64
	
	
	14.78
	85.33
	11.36
	49.18
	5.96
	90.97
	2.53
	2.32
	1.92
	0.31

	19
	8.09
	1040.76
	
	
	17.86
	34.26
	12.02
	254.29
	6.02
	22.95
	2.72
	1.32
	1.99
	3.57

	20
	8.33
	1203.84
	
	
	18.76
	59.67
	13.21
	23.11
	6.29
	11.86
	2.73
	1.95
	2.04
	2.39

	21
	8.69
	1048.49
	
	
	21.60
	564.69
	14.10
	53.54
	6.33
	141.74
	2.86
	0.74
	2.05
	0.81

	22
	8.82
	1237.48
	
	
	21.77
	163.69
	14.63
	152.85
	6.65
	41.35
	2.98
	4.45
	2.15
	1.85

	23
	9.29
	1087.08
	
	
	22.04
	188.11
	17.83
	72.81
	6.84
	36.53
	3.10
	1.43
	2.16
	2.61

	24
	9.37
	1294.86
	
	
	25.54
	346.21
	19.05
	401.55
	7.06
	40.18
	3.18
	3.44
	2.22
	1.52

	25
	9.89
	1152.87
	
	
	
	
	19.96
	287.32
	7.13
	16.93
	3.28
	1.82
	2.27
	3.46

	26
	9.99
	1393.72
	
	
	
	
	23.55
	575.40
	7.53
	41.19
	3.42
	1.64
	2.29
	2.13

	27
	10.34
	1455.21
	
	
	
	
	25.70
	348.69
	7.82
	19.53
	3.50
	0.87
	2.34
	5.15

	28
	10.49
	1287.56
	
	
	
	
	26.49
	374.20
	7.96
	83.13
	3.52
	3.29
	2.36
	4.34

	29
	10.71
	1524.06
	
	
	
	
	29.80
	17.09
	8.08
	142.71
	4.01
	1.11
	2.41
	5.11

	30
	11.09
	1437.99
	
	
	
	
	
	
	8.60
	12.58
	4.08
	5.22
	2.50
	1.75

	31
	11.10
	1604.75
	
	
	
	
	
	
	9.09
	123.78
	4.29
	2.74
	2.51
	1.54

	32
	11.53
	1689.91
	
	
	
	
	
	
	9.83
	37.60
	4.46
	0.09
	2.60
	2.01

	33
	11.69
	1600.08
	
	
	
	
	
	
	10.13
	40.10
	4.56
	3.05
	2.65
	0.97

	34
	11.99
	1783.42
	
	
	
	
	
	
	10.24
	58.66
	4.63
	15.53
	2.71
	6.04

	35
	12.29
	1758.89
	
	
	
	
	
	
	10.34
	85.71
	4.83
	3.37
	2.77
	2.40

	36
	12.49
	1883.76
	
	
	
	
	
	
	11.10
	26.44
	4.94
	9.47
	2.80
	5.67

	37
	12.89
	1930.05
	
	
	
	
	
	
	11.81
	165.26
	5.23
	17.91
	2.84
	3.99

	38
	13.04
	1992.01
	
	
	
	
	
	
	13.43
	82.80
	5.49
	6.20
	2.96
	7.81

	39
	13.49
	2114.52
	
	
	
	
	
	
	13.88
	248.25
	5.54
	1.15
	2.97
	1.74

	40
	13.63
	2128.50
	
	
	
	
	
	
	14.90
	30.40
	5.58
	2.83
	3.06
	4.32

	41
	14.28
	2272.18
	
	
	
	
	
	
	15.45
	41.91
	5.75
	6.44
	3.20
	4.40

	42
	14.99
	2436.93
	
	
	
	
	
	
	15.97
	43.29
	5.93
	11.78
	3.22
	2.99

	43
	15.78
	2609.96
	
	
	
	
	
	
	16.46
	70.69
	6.25
	45.18
	3.28
	1.12

	44
	16.66
	2791.62
	
	
	
	
	
	
	17.25
	469.80
	6.29
	62.08
	3.37
	10.98

	45
	17.63
	3065.89
	
	
	
	
	
	
	17.42
	14.97
	6.33
	13.74
	3.66
	8.64

	46
	18.74
	3375.67
	
	
	
	
	
	
	17.69
	85.58
	6.61
	5.52
	3.86
	15.16

	47
	19.99
	3633.25
	
	
	
	
	
	
	18.22
	227.45
	6.69
	11.66
	3.94
	10.36

	48
	21.41
	3534.01
	
	
	
	
	
	
	18.76
	177.45
	6.75
	32.93
	4.08
	4.98

	49
	23.06
	3089.22
	
	
	
	
	
	
	18.80
	177.59
	7.11
	24.22
	4.19
	21.63

	50
	24.98
	2662.29
	
	
	
	
	
	
	19.38
	68.06
	7.37
	27.23
	4.22
	17.61

	51
	27.25
	1212.12
	
	
	
	
	
	
	20.11
	29.11
	7.53
	16.96
	4.29
	16.26

	52
	29.98
	682.83
	
	
	
	
	
	
	20.64
	59.34
	7.83
	94.25
	4.46
	3.03

	53
	
	
	
	
	
	
	
	
	21.15
	94.66
	7.88
	20.01
	4.62
	35.84

	54
	
	
	
	
	
	
	
	
	22.63
	37.05
	8.10
	10.92
	4.68
	7.97

	55
	
	
	
	
	
	
	
	
	23.23
	921.90
	8.40
	13.79
	4.82
	15.77

	56
	
	
	
	
	
	
	
	
	23.37
	196.16
	8.48
	15.66
	4.92
	28.21

	57
	
	
	
	
	
	
	
	
	23.72
	507.53
	8.54
	10.56
	4.93
	32.78

	58
	
	
	
	
	
	
	
	
	24.19
	453.81
	8.66
	94.20
	5.13
	18.02

	59
	
	
	
	
	
	
	
	
	25.41
	68.03
	8.72
	44.68
	5.13
	14.65

	60
	
	
	
	
	
	
	
	
	25.98
	350.05
	8.79
	19.43
	5.33
	26.45

	61
	
	
	
	
	
	
	
	
	26.87
	131.56
	8.87
	40.83
	5.40
	9.45

	62
	
	
	
	
	
	
	
	
	27.07
	468.84
	9.08
	13.04
	5.43
	25.45

	63
	
	
	
	
	
	
	
	
	29.07
	233.46
	9.26
	61.61
	5.56
	1.60

	64
	
	
	
	
	
	
	
	
	
	
	9.28
	18.34
	5.66
	53.06

	65
	
	
	
	
	
	
	
	
	
	
	9.46
	14.17
	5.87
	14.29

	66
	
	
	
	
	
	
	
	
	
	
	9.61
	4.23
	5.91
	15.47

	67
	
	
	
	
	
	
	
	
	
	
	9.79
	21.03
	6.00
	38.15

	68
	
	
	
	
	
	
	
	
	
	
	9.86
	52.36
	6.08
	28.24

	69
	
	
	
	
	
	
	
	
	
	
	10.11
	9.14
	6.23
	73.67

	70
	
	
	
	
	
	
	
	
	
	
	10.18
	15.37
	6.28
	3.62

	71
	
	
	
	
	
	
	
	
	
	
	10.26
	119.83
	6.35
	125.52

	72
	
	
	
	
	
	
	
	
	
	
	10.49
	17.24
	6.46
	129.27

	73
	
	
	
	
	
	
	
	
	
	
	10.68
	49.64
	6.57
	77.49

	74
	
	
	
	
	
	
	
	
	
	
	10.71
	47.77
	6.58
	17.00

	75
	
	
	
	
	
	
	
	
	
	
	10.98
	61.24
	6.64
	127.15

	76
	
	
	
	
	
	
	
	
	
	
	13.58
	41.45
	6.70
	67.20

	77
	
	
	
	
	
	
	
	
	
	
	13.66
	18.75
	6.72
	75.76

	78
	
	
	
	
	
	
	
	
	
	
	13.83
	24.98
	6.77
	64.16

	79
	
	
	
	
	
	
	
	
	
	
	13.96
	30.47
	6.86
	49.83

	80
	
	
	
	
	
	
	
	
	
	
	14.30
	28.93
	6.99
	33.97

	81
	
	
	
	
	
	
	
	
	
	
	14.44
	42.37
	7.01
	43.99

	82
	
	
	
	
	
	
	
	
	
	
	14.53
	26.65
	7.14
	71.86

	83
	
	
	
	
	
	
	
	
	
	
	14.64
	14.17
	7.20
	175.82

	84
	
	
	
	
	
	
	
	
	
	
	14.91
	6.33
	7.25
	29.73

	85
	
	
	
	
	
	
	
	
	
	
	15.05
	22.88
	7.31
	77.00

	86
	
	
	
	
	
	
	
	
	
	
	15.64
	24.96
	7.34
	2.39

	87
	
	
	
	
	
	
	
	
	
	
	16.14
	59.33
	7.43
	118.59

	88
	
	
	
	
	
	
	
	
	
	
	16.43
	37.97
	7.51
	85.23

	89
	
	
	
	
	
	
	
	
	
	
	16.58
	5.47
	7.59
	30.84

	90
	
	
	
	
	
	
	
	
	
	
	17.13
	26.29
	7.80
	30.52

	91
	
	
	
	
	
	
	
	
	
	
	17.23
	63.96
	7.88
	53.88

	92
	
	
	
	
	
	
	
	
	
	
	17.34
	49.00
	7.96
	58.05

	93
	
	
	
	
	
	
	
	
	
	
	18.11
	34.49
	8.08
	79.13

	94
	
	
	
	
	
	
	
	
	
	
	18.40
	9.89
	8.22
	61.70

	95
	
	
	
	
	
	
	
	
	
	
	18.62
	63.72
	8.27
	1.09

	96
	
	
	
	
	
	
	
	
	
	
	18.69
	2.71
	8.46
	62.64

	97
	
	
	
	
	
	
	
	
	
	
	18.99
	19.54
	8.52
	72.52

	98
	
	
	
	
	
	
	
	
	
	
	19.30
	32.62
	8.58
	44.55

	99
	
	
	
	
	
	
	
	
	
	
	19.50
	76.69
	8.68
	9.46

	100
	
	
	
	
	
	
	
	
	
	
	20.02
	43.47
	8.72
	67.04

	101
	
	
	
	
	
	
	
	
	
	
	20.13
	127.04
	8.75
	6.21

	102
	
	
	
	
	
	
	
	
	
	
	20.36
	27.97
	8.87
	26.60

	103
	
	
	
	
	
	
	
	
	
	
	20.74
	56.89
	8.89
	33.37

	104
	
	
	
	
	
	
	
	
	
	
	20.97
	73.26
	8.91
	63.00

	105
	
	
	
	
	
	
	
	
	
	
	21.48
	147.04
	9.01
	210.13

	106
	
	
	
	
	
	
	
	
	
	
	21.83
	125.53
	9.02
	4.72

	107
	
	
	
	
	
	
	
	
	
	
	22.06
	14.27
	9.15
	6.77

	108
	
	
	
	
	
	
	
	
	
	
	22.48
	33.71
	9.27
	5.46

	109
	
	
	
	
	
	
	
	
	
	
	22.58
	302.40
	9.33
	8.69

	110
	
	
	
	
	
	
	
	
	
	
	22.82
	35.74
	9.45
	9.16

	111
	
	
	
	
	
	
	
	
	
	
	23.29
	164.88
	9.50
	1.07

	112
	
	
	
	
	
	
	
	
	
	
	23.59
	213.18
	9.62
	15.31

	113
	
	
	
	
	
	
	
	
	
	
	23.81
	164.27
	9.90
	102.00

	114
	
	
	
	
	
	
	
	
	
	
	23.96
	193.01
	10.07
	98.17

	115
	
	
	
	
	
	
	
	
	
	
	24.08
	86.74
	10.23
	162.15

	116
	
	
	
	
	
	
	
	
	
	
	24.57
	583.82
	10.41
	119.67

	117
	
	
	
	
	
	
	
	
	
	
	24.86
	14.54
	10.50
	10.48

	118
	
	
	
	
	
	
	
	
	
	
	25.38
	323.47
	10.62
	23.44

	119
	
	
	
	
	
	
	
	
	
	
	25.61
	662.88
	10.74
	105.42

	120
	
	
	
	
	
	
	
	
	
	
	25.86
	229.51
	11.48
	171.01

	121
	
	
	
	
	
	
	
	
	
	
	26.01
	505.33
	12.33
	126.21

	122
	
	
	
	
	
	
	
	
	
	
	26.56
	47.09
	13.04
	71.25

	123
	
	
	
	
	
	
	
	
	
	
	27.08
	180.92
	13.66
	180.01

	124
	
	
	
	
	
	
	
	
	
	
	27.17
	46.74
	13.79
	38.65

	125
	
	
	
	
	
	
	
	
	
	
	27.93
	639.16
	13.96
	90.64

	126
	
	
	
	
	
	
	
	
	
	
	28.18
	278.75
	14.06
	85.04

	127
	
	
	
	
	
	
	
	
	
	
	28.58
	95.59
	14.33
	78.23

	128
	
	
	
	
	
	
	
	
	
	
	29.04
	119.33
	14.50
	102.42

	129
	
	
	
	
	
	
	
	
	
	
	29.08
	132.22
	14.57
	50.79

	130
	
	
	
	
	
	
	
	
	
	
	29.83
	46.75
	14.99
	43.83

	131
	
	
	
	
	
	
	
	
	
	
	30.25
	150.76
	15.37
	85.25

	132
	
	
	
	
	
	
	
	
	
	
	30.74
	130.26
	15.49
	16.01

	133
	
	
	
	
	
	
	
	
	
	
	30.95
	106.37
	15.67
	106.15

	134
	
	
	
	
	
	
	
	
	
	
	
	
	15.72
	160.29

	135
	
	
	
	
	
	
	
	
	
	
	
	
	15.96
	34.83

	136
	
	
	
	
	
	
	
	
	
	
	
	
	16.26
	13.66

	137
	
	
	
	
	
	
	
	
	
	
	
	
	16.59
	37.85

	138
	
	
	
	
	
	
	
	
	
	
	
	
	16.68
	10.48

	139
	
	
	
	
	
	
	
	
	
	
	
	
	16.74
	49.26

	140
	
	
	
	
	
	
	
	
	
	
	
	
	16.86
	12.26

	141
	
	
	
	
	
	
	
	
	
	
	
	
	16.98
	16.19

	142
	
	
	
	
	
	
	
	
	
	
	
	
	17.18
	13.56

	143
	
	
	
	
	
	
	
	
	
	
	
	
	17.29
	16.56

	144
	
	
	
	
	
	
	
	
	
	
	
	
	17.40
	89.31

	145
	
	
	
	
	
	
	
	
	
	
	
	
	17.59
	69.09

	146
	
	
	
	
	
	
	
	
	
	
	
	
	17.63
	58.58

	147
	
	
	
	
	
	
	
	
	
	
	
	
	17.72
	28.48

	148
	
	
	
	
	
	
	
	
	
	
	
	
	17.81
	73.30

	149
	
	
	
	
	
	
	
	
	
	
	
	
	17.95
	308.82

	150
	
	
	
	
	
	
	
	
	
	
	
	
	18.14
	40.97

	151
	
	
	
	
	
	
	
	
	
	
	
	
	18.45
	73.35

	152
	
	
	
	
	
	
	
	
	
	
	
	
	18.50
	101.56

	153
	
	
	
	
	
	
	
	
	
	
	
	
	18.61
	25.27

	154
	
	
	
	
	
	
	
	
	
	
	
	
	18.83
	13.88

	155
	
	
	
	
	
	
	
	
	
	
	
	
	18.96
	11.07

	156
	
	
	
	
	
	
	
	
	
	
	
	
	19.05
	85.44

	157
	
	
	
	
	
	
	
	
	
	
	
	
	19.30
	102.61

	158
	
	
	
	
	
	
	
	
	
	
	
	
	19.38
	79.57

	159
	
	
	
	
	
	
	
	
	
	
	
	
	19.71
	156.66

	160
	
	
	
	
	
	
	
	
	
	
	
	
	19.82
	54.05

	161
	
	
	
	
	
	
	
	
	
	
	
	
	19.84
	35.16

	162
	
	
	
	
	
	
	
	
	
	
	
	
	20.13
	78.10

	163
	
	
	
	
	
	
	
	
	
	
	
	
	20.20
	262.34

	164
	
	
	
	
	
	
	
	
	
	
	
	
	20.41
	124.24

	165
	
	
	
	
	
	
	
	
	
	
	
	
	20.49
	299.98

	166
	
	
	
	
	
	
	
	
	
	
	
	
	20.92
	83.52

	167
	
	
	
	
	
	
	
	
	
	
	
	
	21.09
	48.27

	168
	
	
	
	
	
	
	
	
	
	
	
	
	21.15
	37.20

	169
	
	
	
	
	
	
	
	
	
	
	
	
	21.39
	168.90

	170
	
	
	
	
	
	
	
	
	
	
	
	
	21.60
	90.35

	171
	
	
	
	
	
	
	
	
	
	
	
	
	21.74
	90.98

	172
	
	
	
	
	
	
	
	
	
	
	
	
	21.87
	153.55

	173
	
	
	
	
	
	
	
	
	
	
	
	
	22.08
	427.57

	174
	
	
	
	
	
	
	
	
	
	
	
	
	22.17
	34.45

	175
	
	
	
	
	
	
	
	
	
	
	
	
	22.25
	241.48

	176
	
	
	
	
	
	
	
	
	
	
	
	
	22.40
	156.04

	177
	
	
	
	
	
	
	
	
	
	
	
	
	22.58
	220.30

	178
	
	
	
	
	
	
	
	
	
	
	
	
	22.61
	369.11

	179
	
	
	
	
	
	
	
	
	
	
	
	
	22.84
	968.17

	180
	
	
	
	
	
	
	
	
	
	
	
	
	22.93
	977.75

	181
	
	
	
	
	
	
	
	
	
	
	
	
	23.07
	22.82

	182
	
	
	
	
	
	
	
	
	
	
	
	
	23.34
	124.33

	183
	
	
	
	
	
	
	
	
	
	
	
	
	23.46
	106.52

	184
	
	
	
	
	
	
	
	
	
	
	
	
	23.68
	6.67

	185
	
	
	
	
	
	
	
	
	
	
	
	
	23.98
	493.03

	186
	
	
	
	
	
	
	
	
	
	
	
	
	24.06
	536.62

	187
	
	
	
	
	
	
	
	
	
	
	
	
	24.28
	150.89

	188
	
	
	
	
	
	
	
	
	
	
	
	
	24.51
	267.03

	189
	
	
	
	
	
	
	
	
	
	
	
	
	24.70
	602.36

	190
	
	
	
	
	
	
	
	
	
	
	
	
	25.10
	360.37

	191
	
	
	
	
	
	
	
	
	
	
	
	
	25.29
	177.60

	192
	
	
	
	
	
	
	
	
	
	
	
	
	25.46
	83.69

	193
	
	
	
	
	
	
	
	
	
	
	
	
	25.56
	418.90

	194
	
	
	
	
	
	
	
	
	
	
	
	
	25.67
	228.67

	195
	
	
	
	
	
	
	
	
	
	
	
	
	25.74
	515.79

	196
	
	
	
	
	
	
	
	
	
	
	
	
	26.26
	1358.35

	197
	
	
	
	
	
	
	
	
	
	
	
	
	26.40
	358.36

	198
	
	
	
	
	
	
	
	
	
	
	
	
	26.61
	104.62

	199
	
	
	
	
	
	
	
	
	
	
	
	
	27.00
	290.05

	200
	
	
	
	
	
	
	
	
	
	
	
	
	27.04
	206.90

	201
	
	
	
	
	
	
	
	
	
	
	
	
	27.26
	26.62

	202
	
	
	
	
	
	
	
	
	
	
	
	
	27.48
	307.97

	203
	
	
	
	
	
	
	
	
	
	
	
	
	27.69
	224.22

	204
	
	
	
	
	
	
	
	
	
	
	
	
	27.80
	240.68

	205
	
	
	
	
	
	
	
	
	
	
	
	
	28.05
	291.95

	206
	
	
	
	
	
	
	
	
	
	
	
	
	28.45
	15.96

	207
	
	
	
	
	
	
	
	
	
	
	
	
	28.76
	189.74

	208
	
	
	
	
	
	
	
	
	
	
	
	
	28.79
	60.17

	209
	
	
	
	
	
	
	
	
	
	
	
	
	28.98
	196.62

	210
	
	
	
	
	
	
	
	
	
	
	
	
	29.07
	115.98

	211
	
	
	
	
	
	
	
	
	
	
	
	
	29.17
	131.60

	212
	
	
	
	
	
	
	
	
	
	
	
	
	29.28
	493.03

	213
	
	
	
	
	
	
	
	
	
	
	
	
	29.41
	57.38

	214
	
	
	
	
	
	
	
	
	
	
	
	
	29.54
	275.34

	215
	
	
	
	
	
	
	
	
	
	
	
	
	30.09
	150.62

	216
	
	
	
	
	
	
	
	
	
	
	
	
	30.14
	138.99

	217
	
	
	
	
	
	
	
	
	
	
	
	
	30.47
	329.09


