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Table S1

Observed saturation dip frequencies (MHz) and least-squares residuals for H(11)BS
in its ground vibrational state.

JFI'F'<-- J F1 F observed o0-c blends o-c blends wt
222 111 76330.3890 -0.0029

221 110 76330.4630 0.0084 0.0035 0.30
233 133 76330.4630 0.0014 0.0035 0.70
232 132 76330.5090 0.0026

243 132 76331.4330 0.0015 -0.0024 0.33
233 122 76331.4330 -0.0022 -0.0024 0.24
244 133 76331.4330 -0.0055 -0.0024 0.44
221 121 76332.0680 0.0036 -0.0003 0.36
222 122 76332.0680 -0.0024 -0.0003 0.64

76332.9870 0.0000

114494.7790 0.0008

114494.8150 -0.0039

114495.5100 0.0130 0.0030  0.10
114495.5100 0.0110 0.0030  0.26
114495.5100 0.0013  0.0030  0.25
114495.5100 -0.0039  0.0030  0.39
114495.7560 0.0120 0.0003 0.17
114495.7560 0.0008  0.0003 0.23
114495.7560 -0.0013  0.0003 0.26
114495.7560 -0.0049  0.0003 0.33
114496.1540 0.0048 -0.0007  0.58
114496.1540 -0.0083 -0.0007  0.42
114496.4190 0.0034 0.0003 0.65
114496.4190 -0.0056 0.0003 0.35
152657.5390 0.0002

152657.5760 -0.0008

152658.3990 0.0072  0.0003 0.16
152658.3990 0.0050 0.0003 0.26
152658.3990 -0.0009 0.0003 0.25
152658.3990 -0.0059 0.0003 0.33
152658.5240 0.0087 0.0003 0.19
152658.5240 0.0023  0.0003 0.24
152658.5240 -0.0022  0.0003 0.26
152658.5240 -0.0044 0.0003 0.31
152658.7970 -0.0019

152659.3020 0.0063 0.0014  0.59
152659.3020 -0.0056 0.0014  0.41
190819.1190 0.0062  0.0003 0.19
190819.1190 0.0046  0.0003 0.25
190819.1190 -0.0015  0.0003 0.25
190819.1190 -0.0052  0.0003 0.31
190819.1990 0.0069 -0.0001 0.20
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43: 56 6 455 190819.1990 0.0026 -0.0001 0.24

44: 57 6 465 190819.1990 -0.0031 -0.0001 0.26
45: 5 7 7 466 190819.1990 -0.0045 -0.0001 0.30
Table S2

Observed saturation dip frequencies (MHz) and least-squares residuals for H(11)BS
inits v_2 = 1 vibrationally excited.

JI'FI'F'<-- J 1F1 F observed o-c blends o-c blends wt

-1 1 32 76332.7330 0.0161 0.0030 0.43
-1 1 33 763327330 -0.0068 0.0030 0.57
-1 110 76333.3800 0.0115 -0.0026 0.24
-1 1 11 76333.3800 0.0021 -0.0026 0.50
-1 111 76333.3800 -0.0252 -0.0026 0.25
1 -1 22  76517.6960 0.0009
1 -1 21 76517.7330 0.0004
1 -1 22  76517.9880 -0.0007
1 -1 21  76518.0350 -0.0005

76518.1690 0.0011 -0.0001 0.60

76518.1690 -0.0018 -0.0001 0.40
76518.6310 0.0046 -0.0030 0.43

76518.6310 -0.0086 -0.0030 0.57
76518.8480 -0.0026

76519.2840 0.0129 -0.0010 0.24

76519.2840 0.0036 -0.0010 0.51

76519.2840 -0.0237 -0.0010 0.25

114496.8040 0.0106 0.0005 0.57
114496.8040 -0.0132  0.0005 0.43
114497.2890 0.0161 0.0014 0.24
114497.2890 0.0092 0.0014 0.15
114497.2890 -0.0050 0.0014 0.26
114497.2890 -0.0071 0.0014 0.35
114497.5290 0.0023 -0.0029 0.44
114497.5290 -0.0070 -0.0029 0.56
114497.9550 0.0071  0.0010 0.65
114497.9550 -0.0105 0.0010 0.35
114775.6750 0.0108 0.0008 0.57
114775.6750 -0.0129  0.0008 0.42
114776.1330 0.0127  0.0027 0.24
114776.1330 0.0057  0.0027 0.15
114776.1330 -0.0008 0.0027 0.26
114776.1330 -0.0028  0.0027 0.35
114776.3690 0.0025 -0.0027 0.44
114776.3690 -0.0068 -0.0027 0.56
114776.7680 0.0037 -0.0024 0.65
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37: 3-1 2 1 2121 114776.7680 -0.0139 -0.0024 0.35
38:4-155 3155 152660.0010 0.0124 -0.0004 0.56
30: 4-1 54 3154 152660.0010 -0.0167 -0.0004 0.44
40: 4-1 4 3 3132 152660.6680 -0.0038 -0.0040 0.42
41: 4-1 4 4 3133 152660.6680 -0.0042 -0.0040 0.58
42: 4-1 54 3143 152660.7300 0.0027 0.0005 0.44
43: 4-1 55 3144 152660.7300 -0.0012 0.0005 0.56
44: 4-1 6 5 3154 152660.8320 0.0055 0.0029 0.45
45: 4-1 6 6 3155 152660.8320 0.0006 0.0029 0.55
46: 4-1 3 3 3133 152661.4360 0.0088 0.0031 0.59
47: 4-1 3 2 3132 152661.4360 -0.0052 0.0031 0.41
48: 4155 3-1 55 153031.7960 0.0124 -0.0003 0.56
49: 4154 3-1 54 153031.7960 -0.0167 -0.0003 0.44
50: 4143 3-1 32 153032.4380 -0.0013 -0.0016 0.42
51: 4144 3-1 33 153032.4380 -0.0017 -0.0016 0.58
52: 4154 3-1 43 153032.4950 0.0038 0.0016 0.44
53: 4155 3-1 44 153032.4950 -0.0002 0.0016 0.56
54: 4165 3-1 54 153032.5930 0.0026 -0.0001 0.45
55: 4166 3-1 55 153032.5930 -0.0022 -0.0001 0.55
56: 4144 3-1 44 153032.7300 0.0121 0.0040 0.55
57: 4143 3-1 43 153032.7300 -0.0057 0.0040 0.45
58: 4133 3-1 33 153033.1730 0.0093 0.0036 0.59
59:4132 3-1 32 153033.1730 -0.0047 0.0036 0.41
60: 5154 4-143 190821.9280 -0.0048 -0.0058 0.44
6l1: 5155 4-144 190821.9280 -0.0064 -0.0058 0.56
62: 5144 4-1 33 190821.9770 0.0069 -0.0011 0.22
63: 5143 4-1 32 190821.9770 0.0059 -0.0011 0.17
64: 5165 4-154 190821.9770 -0.0041 -0.0011 0.28
65: 5166 4-155 190821.9770 -0.0075 -0.0011 0.33
66: 5176 4-1 6 5 190822.0420 0.0066 0.0051 0.46
67: 5177 4-1 6 6 190822.0420 0.0037 0.0051 0.54
68: 5-1 54 4143 191286.5980 -0.0048 -0.0057 0.44
69: 5-1 55 4144 191286.5980 -0.0064 -0.0057 0.56
70: 5-1 4 4 4133 191286.6450 0.0050 -0.0018 0.22
71: 5-1 43 4132 191286.6450 0.0039 -0.0018 0.17
72: 5-1 6 5 4154 191286.6450 -0.0039 -0.0018 0.28
73: 5-1 6 6 4155 191286.6450 -0.0073 -0.0018 0.33
74: 5-1 7 6 4165 191286.7100 0.0068 0.0053 0.46
75: 5-1 717 4166 191286.7100 0.0039 0.0053 0.54
Table S3

Observed saturation dip frequencies (MHz) and least-squares residuals for H(10)BS
in its ground vibrational state.

JFI'F'<--J F1 F observed o-c blends o-c blends wt
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80318.6660 -0.0015
80318.6970 -0.0025
80318.9820 -0.0001
80319.0050 0.0000
80319.1870 -0.0006
80319.2180 -0.0015
80319.6110 0.0097
80319.6110 -0.0146
80320.3880 0.0022
80320.3880 -0.0025
80320.5510 0.0087
80320.5510 -0.0062
80320.6030 0.0065
80320.6030 0.0030
(a) 80320.6580 0.1007
(a) 80320.6580 -0.1047
(a) 80320.6840 0.0840
(a) 80320.6840 -0.0787
80320.7600 0.0032
80320.7600 -0.0027
80321.6910 0.0081
80321.6910 -0.0054
120477.6650 0.0019
120477.6860 0.0025
120478.0260 0.0000
120478.0630 0.0023
120478.2870 0.0021
120478.2870 -0.0062
120478.7150 0.0022
120478.7150 -0.0013
(a) 120478.8210 0.1046
(a) 120478.8210 -0.1008
120478.9790 0.0013
120478.9790 -0.0012
120479.0700 0.0059
120479.0700 -0.0014
120479.2190 0.0004
120479.2190 -0.0003
(a) 120479.3210 0.1024
(a) 120479.3210 -0.1030
120479.6910 -0.0015
120479.6910 -0.0016
120479.9570 -0.0005
120479.9570 -0.0014
160635.4690 0.0018
160635.4690 0.0004
160635.5950 -0.0010
160635.5950 -0.0024
160635.6450 0.0034
160635.6450 -0.0048

0.0001
0.0001
-0.0004
-0.0004
0.0003
0.0003
0.0043
0.0043
-0.0020
-0.0020
0.0026
0.0026
-0.0002
-0.0002
0.0001
0.0001

-0.0013
-0.0013
0.0002
0.0002
0.0019
0.0019
-0.0001
-0.0001
0.0019
0.0019
0.0001
0.0001
-0.0003
-0.0003
-0.0016
-0.0016
-0.0011
-0.0011
0.0013
0.0013
-0.0019
-0.0019
-0.0002
-0.0002

0.60
0.40
0.45
0.55
0.43
0.57
0.35
0.65
0.50
0.50
0.50
0.50
0.43
0.57
0.41
0.59

0.59
0.41
0.44
0.56
0.50
0.50
0.46
0.54
0.45
0.55
0.58
0.42
0.50
0.50
0.65
0.35
0.41
0.59
0.61
0.39
0.44
0.56
0.56
0.44
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51: 456 356 (a)l60635.7150 0.0734 0.0009  0.50
52: 455 344 (a)l160635.7150 -0.0717 0.0009  0.50
53: 455 344 160635.7880 0.0013 -0.0011 0.45
54: 456 345 160635.7880 -0.0030 -0.0011 0.55
55:4 77 366 160635.8770 -0.0011 -0.0020  0.46
56: 47 8 367 160635.8770 -0.0026 -0.0020  0.54
57: 46 6 355 160635.9340 0.0020 -0.0004  0.46
58: 467 356 160635.9340 -0.0025 -0.0004  0.54
59: 445 345 160636.0990 -0.0006 -0.0020  0.55
60: 4 4 4 344 160636.0990 -0.0036 -0.0020  0.45
61: 4 3 4 334 160636.2070 0.0000 -0.0010  0.58
62: 433 333 160636.2070 -0.0022 -0.0010  0.42
63: 534 423 200790.2510 0.0056 0.0009  0.25
64: 53 3 4272 200790.2510 0.0038 0.0009  0.18
65: 544 433 200790.2510 -0.0019 0.0009  0.25
66: 545 434 200790.2510 -0.0023  0.0009  0.32
67: 555 4 44 200790.3350 0.0026 0.0014  0.36
68: 523 412 200790.3350 0.0015 0.0014  0.21
69: 556 445 200790.3350 0.0002 0.0014  0.44
70: 5 6 6 455 200790.4450 0.0018 0.0000  0.46
71: 56 7 456 200790.4450 -0.0015 0.0000  0.54
72:5 8 8 477 200790.4870 0.0011 0.0006  0.47
73: 589 478 200790.4870 0.0001 0.0006  0.53
74: 577 466 200790.5250 0.0027  0.0011 0.46
75: 57 8 467 200790.5250 -0.0002 0.0011 0.54
76: 556 456 200790.6440 0.0006 -0.0017  0.54
77: 555 455 200790.6440 -0.0043 -0.0017  0.46
78: 545 445 200790.8640 0.0011 -0.0003 0.56
79:5 4 4 444 200790.8640 -0.0020 -0.0003 0.44

(a) cross-over transition.

Table S4

Observed saturation dip frequencies (MHz) and least-squares residuals for H(10)BS
inits v_2 = 1 vibrationally excited.

JI'FI'F'<-- J 1F1 F observed o-c blends o-c blends wt

1: 2-1 45 1134 80330.8210 0.0016 -0.0064  0.57
2:2-144 1 133 80330.8210 -0.0168 -0.0064  0.43
3: 2-13 4 1134 80330.9280 0.0089 -0.0009  0.57
4:2-133 1 133 80330.9280 -0.0140 -0.0009  0.43
5:2-123 1134 80331.3990 0.0067 -0.0011 0.59
6: 2-1 22 1 133 80331.3990 -0.0125 -0.0011 0.41
7:2-1 44 1144 80331.5480 -0.0043 -0.0046  0.44
8:2-145 1 145 80331.5480 -0.0048 -0.0046  0.56
9:2-134 1123 80331.9230 0.0025 0.0009  0.59
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10: 2-1 3 3 1122 80331.9230 -0.0014 0.0009  0.41
11: 2-1 55 1144 803322700 0.0050 -0.0028  0.45
12: 2-1 56 1145 80332.2700 -0.0092 -0.0028 0.55
13: 2-1 23 1123 803323970 0.0033 0.0032  0.61
14: 2-1 2 2 1122 80332.3970 0.0031 0.0032  0.39
15:2-111 1122 80332.8980 0.0103 0.0015 0.36
16: 2-11 2 1123 80332.8980 -0.0033 0.0015  0.64
17: 2145 1-1 34 80534.2300 0.0083 0.0003 0.57
18: 2144 1-1 33 80534.2300 -0.0101  0.0003 0.43
19:2134 1-1 34 805343270 0.0140 0.0042  0.57
2002133 1-1 33 80534.3270 -0.0089 0.0042  0.43
21: 2123 1-1 34 80534.7590 0.0083 0.0005  0.59
22: 2122 1-1 33 80534.7590 -0.0108 0.0005 0.41
23: 2144 1-1 44 80535.0130 -0.0002 -0.0005 0.44
24: 2145 1-1 45 80535.0130 -0.0007 -0.0005 0.56
25: 2155 1-1 44 80535.6860 0.0124 0.0046  0.45
2602156 1-1 45 80535.6860 -0.0018 0.0046  0.55
27:2123 1-1 23 80535.8330 0.0018 0.0018  0.61
28: 2122 1-1 22 80535.8330 0.0016 0.0018  0.39
29:2 112 1-1 22 805363010 0.0058 0.0004  0.09
30: 2112 1-1 23 80536.3010 -0.0001 0.0004 0091
31: 3156 2-156 1204954640 0.0077 0.0027  0.55
323155 2-155 120495.4640 -0.0033  0.0027  0.45
33: 3134 2-123 120495.8690 0.0001 -0.0037  0.59
34:3 133  2-122 120495.8690 -0.0092 -0.0037  0.41
35: 3145 2-1 34 1204959670 0.0016 0.0006  0.56
36: 3144 2-133 1204959670 -0.0006 0.0006  0.44
37:3 1 45 2-145 120496.0680 0.0029 -0.0001 0.56
38: 3144 2-144 120496.0680 -0.0038 -0.0001 0.44
39: 3145 2-1 3 4(a)120496.0210 0.0556 0.0024  0.50
40: 3144 2-14 4(a)120496.0210 -0.0508 0.0024  0.50
41: 3145 2-1 4 5(a)120496.1240 0.0589 0.0001 0.50
42: 3156 2-14 5(a)120496.1240 -0.0587 0.0001 0.50
43: 3155 2-1 44 120496.1830 0.0029 0.0015 0.45
44: 3 156 2-145 120496.1830 0.0002 0.0015 0.55
45:3 166 2-155 120496.4530 0.0000 -0.0033 0.46
46: 3 167 2-156 120496.4530 -0.0060 -0.0033 0.54
47: 3101 2-112 120496.7150 -0.0009 -0.0033 0.70
48: 3 101 2-1 1 1 120496.7150 -0.0087 -0.0033 0.30
49:3-156 2156 120800.6190 0.0096 0.0047  0.55
50: 3-1 55 2155 120800.6190 -0.0014 0.0047  0.45
51: 3-134 2123 120801.0010 0.0021 -0.0018  0.59
52: 3-13 3 2122 120801.0010 -0.0072 -0.0018  0.41
53:3-144 2133 120801.0820 0.0004 0.0001 0.97
54:3-144 2134 120801.0820 -0.0095 0.0001 0.03
55:3-145 213 4(a)l120801.1310 0.0516 0.0026  0.50
56:3-144 214 4(a)l20801.1310 -0.0464 0.0026  0.50
57:3-145 2145 120801.1720 0.0013 -0.0016  0.56
58:3-144 2144 120801.1720 -0.0054 -0.0016  0.44
59:3-145 214 5(a)l120801.2270 0.0563 0.0000  0.50
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60: 3-1 56 214 5(a)l20801.2270 -0.0564 0.0000  0.50
61: 3-1 55 2144 120801.2840 0.0032 0.0018  0.45
62:3-1 56 2145 120801.2840 0.0005 0.0018  0.55
63:3-166 2155 120801.5580 0.0008 -0.0025 0.46
64:3-167 2156 120801.5580 -0.0052 -0.0025 0.54
65: 3-1 01 2112 120801.8170 0.0017 -0.0006  0.70
66: 3-1 01 2111 120801.8170 -0.0060 -0.0006  0.30
67:3-112 2123 120802.0070 0.0004 -0.0007  0.65
68:3-111 2122 120802.0070 -0.0027 -0.0007  0.35
69: 4-1 45 3134 160658.7290 0.0000 -0.0003 0.57
70: 4-144 3133 160658.7290 -0.0008 -0.0003 0.43
71: 4-1 55 3144 160658.8500 0.0069 0.0058  0.45
72: 4-156 3145 1606588500 0.0048 0.0058  0.55
73:4-166 3155 1606589830 0.0023 0.0004  0.46
74:4-167 3156 1606589830 -0.0012 0.0004  0.54
75:4-177 3166 160659.0650 0.0033 0.0016  0.46
76: 4-1 7 8 3167 160659.0650 0.0001 0.0016  0.54
77: 4166 3-155 1610657600 0.0008 -0.0010  0.46
78:4167 3-156 1610657600 -0.0026 -0.0010  0.54
79:4 177 3-166 1610658440 0.0016 -0.0001 0.46
80: 4178 3-1 67 161065.8440 -0.0015 -0.0001 0.54
81: 4123 3-1 23 161066.0270 -0.0035 -0.0060  0.61
82: 4122 3-122 161066.0270 -0.0098 -0.0060  0.39

(a) cross-over transition.

Observed saturation dip frequencies (MHz) and least-squares residuals for D(11)BS
in its ground vibrational state.

JFI'F'<-- J F1 F observed o0-c blends o-c blends wt
1: 223 112 63750.3720 0.0073 -0.0007 0.51
2:221 111 63750.3720 -0.0137 -0.0007 0.15
3:222 112 63750.3720 -0.0036 -0.0007 0.15
4: 222 111 63750.3720 -0.0099 -0.0007 0.19
5:233 133 63750.4410 0.0060 -0.0028 0.32
6: 234 134 63750.4410 -0.0004 -0.0028 0.47
7: 232 132 63750.4410 -0.0213 -0.0028 0.21
8: 223 134 63751.0960 0.0001
9: 212 112 63751.3020 0.0084 0.0018 0.39
10: 212 111 63751.3020 0.0020 0.0018 0.30
11: 211 112 63751.3020 -0.0068 0.0018 0.31
12: 2 3 4 123 63751.3880 -0.0036
13: 245 134 63751.4060 0.0034 0.0009 0.44
14: 2 4 4 133 63751.4060 -0.0043  0.0009 0.32
15: 243 132 63751.4060 0.0032 0.0009 0.24
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66: 54 4 4 44 159373.1320 -0.0058 0.0009  0.30
67: 6 56 545 1912429100 0.0037 -0.0010  0.26
68: 6 55 544 191242.9100 0.0016 -0.0010  0.20
69: 6 6 7 556 1912429100 -0.0030 -0.0010  0.30
70: 6 6 6 555 191242.9100 -0.0057 -0.0010  0.25
71: 6 7 8 567 1912429670 0.0042 0.0000  0.25
72: 6 77 566 191242.9670 0.0022 0.0000  0.21
73: 6 89 578 1912429670 -0.0024 0.0000  0.29
74: 6 8 8 577 191242.9670 -0.0033  0.0000  0.25
Table S6

Observed saturation dip frequencies (MHz) and least-squares residuals for D(11)BS
inits v_2 = | vibrationally excited.

JI'FI'F'<-- J 1F1 F observed o-c blends o-c blends wt

2-1 11 63800.6450 0.0009 -0.0024  0.34
2-1 11 63800.6450 0.0010 -0.0024  0.50
2-1 11 63800.6450 -0.0196 -0.0024  0.16
2-1 11 63800.9720 0.0013

2-1 11 63801.0890 0.0142 -0.0007  0.22
2-1 11 63801.0890 0.0047 -0.0007  0.44
2-1 11 63801.0890 -0.0181 -0.0007  0.33
2-1 11 63801.5750 -0.0055 0.0013 0.66
2-1 11 63801.5750 0.0142 0.0013 0.34

63801.6110 0.0002

63801.7900 -0.0039 0.0002  0.14
63801.7900 0.0015 0.0002  0.60
63801.7900 -0.0007 0.0002  0.25
63802.2580 0.0042 -0.0002  0.30
63802.2580 0.0010 -0.0002  0.41
63802.2580 -0.0065 -0.0002  0.29
63963.2790 0.0001  0.0001 0.38
63963.2790 0.0001 0.0001 0.62
63963.5890 0.0018

63963.7520 -0.0156 -0.0022  0.41
63963.7520 0.0071 -0.0022  0.59
63964.2100 0.0143 0.0015  0.35
63964.2100 -0.0053 0.0015  0.65
63964.2460 0.0003

63964.4530 0.0017 0.0005  0.77
63964.4530 -0.0037 0.0005  0.23
63964.8940 0.0032 -0.0013 0.30
63964.8940 0.0000 -0.0013 0.39
63964.8940 -0.0076 -0.0013 0.30
95700.5270 -0.0013  0.0006  0.23

[ B I D e e )
ekt e e ke e ek e b e e b by b e e e e
1

AR —m —m OV ARARRWLWWNWWEAE LD RPN R PR LLLDWLWW
W RNNONWEARULWERERWWERWERLERPONNWNRPOAOLEDWND BW
Do o e 00 00 U0 LI L0 RO M) R o e e e e ) PR DL LW DN
WM — RN WHRINRDRWLWWRNNN = —NDRDWRRWLRERNDW—WN

(U NG T NG T NG T N6 I N6 I NS T NS T N0 T NS I NS I e e e e e
SCRXRIIINEDN-TS0VRIQNE LYo X AN RS
(ST NS (ST (O I NS 2N \O 2 \O I (ST (S I (O I \O 2N \O I \O I \G T (ST NS I \© 2N \O I \O I \S I} |8
DN M = = = = = = = = e e = = e e e e el e
,_,_;,_,_;,_,_;,_,_;,_,_;,I_a,_;,_,_;,_a,_,_a,_,_a,_,_a



Electronic Supplementary Material for PCCP
This journal is © The Royal Society of Chemistry 2007

31: 3145 2-145 95700.5270 0.0043 0.0006  0.43
3:3144 2-144 95700.5270 -0.0029 0.0006  0.34
33:3134 2-123 95701.0150 0.0147 0.0018  0.26
34: 3143 2-1 32 95701.0150 0.0007 0.0018  0.20
353145 2-134 95701.0150 -0.0038 0.0018 0.38
36: 3133 2-1 22 95701.0150 -0.0040 0.0018  0.17
37:3 154 2-143 95701.2580 0.0030 -0.0002  0.39
38:3 156 2-145 95701.2580 -0.0022 -0.0002  0.61
39: 3134 2-134 95701.3340 0.0070 0.0019  0.65
40: 3133 2-1 33 95701.3340 -0.0075 0.0019  0.35
41: 3123 2-122 95701.6930 0.0071 0.0025  0.16
42: 3123 2-1 23 95701.6930 0.0016 0.0025  0.84
43: 3-1 43 2143 95944.4960 -0.0025 -0.0007  0.23
44: 3-1 45 2145 959444960 0.0030 -0.0007  0.43
45:3-144 2144 959444960 -0.0042 -0.0007  0.34
46: 3-134 2123 959449600 0.0088 -0.0005  0.26
47: 3-1 43 2132 959449600 0.0011 -0.0005  0.20
48: 3-1 45 2134 959449600 -0.0034 -0.0005 0.38
49: 3-1 33 2122 95944.9600 -0.0100 -0.0005 0.17
50:3-154 2143 959452000 0.0004 -0.0027  0.39
51:3-1 56 2145 959452000 -0.0047 -0.0027  0.61
52:3-134 2134 959452640 0.0045 -0.0007  0.65
53:3-133 2133 95945.2640 -0.0101 -0.0007  0.35
54: 3-123 2122 95945.6180 0.0069 0.0023 0.16
55:3-123 2123 95945.6180 0.0014 0.0023 0.84
56: 4-155 3155 127599.1400 -0.0017 0.0007  0.46
57:4-156 3156 127599.1400 0.0027 0.0007  0.54
58:4-143 3132 127599.8140 -0.0019 -0.0026  0.35
59: 4-145 3134 127599.8140 -0.0029 -0.0026  0.65
60: 4-1 56 3145 127599.8760 0.0011 -0.0012  0.41
6l1: 4-1 54 3143 127599.8760 0.0030 -0.0012  0.25
62: 4-1 55 3144 127599.8760 -0.0073 -0.0012  0.33
63: 4-167 3156 127599.9760 0.0001 -0.0024  0.55
64:4-16 6 3155 127599.9760 -0.0054 -0.0024  0.45
65: 4-1 43 3143 127600.1280 -0.0020 -0.0014  0.27
66: 4-1 45 3145 127600.1280 0.0030 -0.0014  0.45
67: 4-144 3144 127600.1280 -0.0079 -0.0014  0.28
68:4-132 3132 127600.5960 0.0043 -0.0013 0.23
69:4-134 3134 127600.5960 0.0034 -0.0013 0.48
70: 4-1 3 3 3133 127600.5960 -0.0139 -0.0013 0.29
71: 4154 3-154 1279244120 -0.0019 0.0035 0.40
72: 4156 3-156 1279244120 0.0071  0.0035 0.60
73: 4144 3-134 127925.0630 -0.0342 -0.0045 0.03
74:4144 3-133 127925.0630 -0.0098 -0.0045  0.40
75: 4145 3-1 34 127925.0630 0.0012 -0.0045 0.56
76: 4154 3-143 127925.1190 0.0041 0.0000  0.26
77: 4155 3-1 44 127925.1190 -0.0062 0.0000  0.33
78:4 156 3-145 127925.1190 0.0022 0.0000  0.41
79: 4133 3-1 22 127925.1520 -0.0054 0.0014  0.38
80: 4134 3-123 127925.1520 0.0057 0.0014  0.62
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81: 4165 3-1 54 127925.2200 0.0039 0.0009 0.27
82: 4167 3-1 56 127925.2200 0.0022 0.0009 0.40
83: 4166 3-1 55 127925.2200 -0.0032 0.0009 0.33
84: 4133 3-1 33 127925.8180 -0.0109 -0.0006 0.40
85: 4134 3-1 34 127925.8180 0.0063 -0.0006 0.60
86: 5156 4-145 159497.2170 -0.0025 -0.0026 0.61
87: 5154 4-143 159497.2170 -0.0026 -0.0026 0.39
88: 5145 4-13 4 159497.2670 0.0086 -0.0010 0.21
89: 5167 4-156 159497.2670 -0.0021 -0.0010 0.31
90: 5165 4-154 159497.2670 -0.0014 -0.0010 0.21
91: 5166 4-155 159497.2670 -0.0071 -0.0010 0.26
92: 5178 4-1 67 159497.3300 0.0068 0.0060 0.39
93: 5176 4-1 65 159497.3300 0.0073 0.0060 0.28
94: 517 7 4-1 6 6 159497.3300 0.0036 0.0060 0.33
95: 5-155 4144 159903.7430 -0.0079 -0.0037 0.32
96: 5-1 54 4143 159903.7430 -0.0016 -0.0037 0.26
97: 5-156 4145 159903.7430 -0.0015 -0.0037 0.42
98: 5-1 6 6 4155 159903.7920 -0.0054 0.0004 0.26
99: 5-1 6 5 4154 159903.7920 0.0003 0.0004 0.22
100: 5-1 4 5 4134 159903.7920 0.0086 0.0004 0.22
101: 5-1 6 7 4156 159903.7920 -0.0004 0.0004 0.31
102: 5-1 7 6 4165 159903.8510 0.0051 0.0037 0.28
103: 5-1 7 8 4167 159903.8510 0.0046 0.0037 0.39
104: 5-1 77 4166 159903.8510 0.0014 0.0037 0.33
Table S7

Observed saturation dip frequencies (MHz) and least-squares residuals for D(10)BS
in its ground vibrational state.

JFI'F'<-- J F1 F observed o0-c blends o-c blends wt
1: 233 122 66251.3540 0.0000
2: 234 123 66251.3690 -0.0016
3:232 121 66251.3940 0.0006
4: 2 4 4 144 66251.6700 -0.0003
5:245 145 66251.6950 0.0054 0.0009 0.63
6: 243 143 66251.6950 -0.0067 0.0009 0.37
7: 233 144 66251.8720 0.0002
8: 23 4 145 66251.9120 0.0040
9: 222 122 66252.2920 0.0048 0.0041 0.81
10: 2 22 123 66252.2920 0.0009 0.0041 0.19
11: 22 3 123 66252.3140 -0.0002
12: 256 145 66253.0960 0.0039 0.0008 0.41
13: 254 143 66253.0960 0.0030 0.0008 0.27
14: 255 144 66253.0960 -0.0047 0.0008 0.33
15:2 4 3 132 66253.2300 -0.0018
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116: 6 6 5 554 198746.8610 0.0012  0.0001 0.22
117: 6 6 7 556 198746.8610 -0.0005 0.0001 0.31
118: 6 6 6 555 198746.8610 -0.0068 0.0001 0.27
119: 6 7 6 565 198746.9370 0.0032 0.0007  0.28
120: 6 7 8 567 198746.9370 0.0019 0.0007  0.38
121: 6 7 7 566 198746.9370 -0.0027 0.0007  0.33
122: 6 910 589 198746.9600 0.0020 0.0016  0.37
123: 6 9 8 587 198746.9600 0.0018 0.0016  0.30
124: 6 9 9 588 198746.9600 0.0009 0.0016  0.33
125: 6 8 7 576 198746.9880 0.0040 0.0022  0.29
126: 6 8 9 578 198746.9880 0.0029 0.0022  0.38
127: 6 8 8 577 198746.9880 -0.0001 0.0022  0.33

(a) cross-over transition.

Table S8

Observed saturation dip frequencies (MHz) and least-squares residuals for D(10)BS
inits v_2 = 1 vibrationally excited.

JI'FI'F'<-- J 1F1 F observed o-c blends o-c blends wt

1: 2-1 44 1133 663152880 0.0130 -0.0003 0.34

2:2-145 1134 663152880 -0.0035 -0.0003 0.43

3:2-143 1 132 663152880 -0.0140 -0.0003 0.23

4:2-145 113 4(a) 66315.3440 0.0524 -0.0017  0.50
5:2-134 113 4(a) 66315.3440 -0.0557 -0.0017  0.50
6:2-134 1134 663153980 -0.0017

7:2-123 1134 663158830 0.0072 0.0007  0.69

8:2-121 1132 663158830 -0.0136 0.0007  0.31

9:2-143 1143 663160310 0.0104 -0.0016 0.24

10: 2-1 45 1145 66316.0310 0.0021 -0.0016  0.42
11: 2-1 4 4 1144 66316.0310 -0.0149 -0.0016  0.34
12: 2-1 3 3 1122 663164120 0.0047 0.0011 0.32

13: 2-1 32 1121 663164120 0.0000 0.0011 0.22

14: 2-1 3 4 1123 663164120 -0.0007 0.0011 0.46
15: 2-1 56 1145 66316.7420 -0.0011

16: 2-1 55 1144 66316.7780 0.0000

17: 2-122 1122 663168850 0.0084 -0.0009 0.28
18:2-123 1123 66316.8850 -0.0037 -0.0009  0.52
19: 2-1 2 1 1 121 663168850 -0.0065 -0.0009  0.20
20: 2-1 11 1122 66317.3950 -0.0007

21: 2144 1-1 33 66487.9640 0.0141 0.0009  0.34

22: 2145 1-1 34 66487.9640 -0.0024 0.0009  0.43
23: 2143 1-1 32 66487.9640 -0.0127 0.0009  0.23
24: 2145 1-1 3 4(a) 66488.0130 0.0465 -0.0045 0.50
25: 2134 1-13 4(a) 66488.0130 -0.0555 -0.0045 0.50
26: 2134 1-1 34 66488.0700 0.0014
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27:2123 1-1 34 66488.5270 0.0087 0.0022  0.69
28: 2121 1-1 32 66488.5270 -0.0120 0.0022  0.31
29: 2143 1-1 43 66488.7530 0.0143 0.0023 0.24
30: 2145 1-1 45 66488.7530 0.0060 0.0023 0.42
31: 2144 1-1 44 66488.7530 -0.0110 0.0023 0.34
32:2 133 1-1 22 66489.1400 0.0055 0.0021 0.32
33:2 132 1-1 21 66489.1400 0.0008 0.0021 0.22
34: 2134 1-1 23 66489.1400 0.0001 0.0021 0.46
35: 2156 1-1 45 66489.4230 0.0002

36: 2155 1-1 44 66489.4570 -0.0005

37: 2122 1-1 22 66489.5880 0.0105 0.0013 0.28
38:2 123 1-1 23 66489.5880 -0.0015 0.0013 0.52
39: 2121 1-1 21 66489.5880 -0.0043 0.0013 0.20
40: 2 1 11 1-1 22 66490.0690 0.0001

41: 3144 2-15 5(a) 99472.6280 0.0597 -0.0029  0.50
42: 3156 2-15 6(a) 99472.6280 -0.0654 -0.0029  0.50
43: 3155 2-155 99472.6960 0.0022 0.0005  0.33
44: 3 156 2-1 56 99472.6960 0.0025 0.0005  0.40
45: 3154 2-154 99472.6960 -0.0044 0.0005 0.27
46: 3 132 2-121 99473.1040 0.0044 -0.0024  0.21
47: 3134 2-123 99473.1040 -0.0001 -0.0024  0.46
48: 3133 2-1 22 99473.1040 -0.0099 -0.0024  0.33
49:3 122 2-111 99473.1620 0.0114 0.0020  0.34
50: 3123 2-1 12 99473.1620 -0.0029 0.0020  0.66
51: 3143  2-132 99473.1940 0.0058 -0.0003 0.25
52:3145 2-1 34 99473.1940 0.0025 -0.0003 0.42
53: 3144 2-133 99473.1940 -0.0085 -0.0003 0.33
54:3 144 2-13 3(a) 99473.2520 0.0494 0.0009  0.50
55:3145 2-1 4 5(a) 99473.2520 -0.0476 0.0009  0.50
56: 3145 2-145 99473.3000 0.0003 -0.0009  0.39
57:3144 2-144 994733000 -0.0004 -0.0009  0.33
58:3143 2-1 43 99473.3000 -0.0032 -0.0009  0.28
59: 3143 2-1 4 3(a) 99473.3560 0.0527 0.0005 0.50
60: 3156 2-14 5(a) 99473.3560 -0.0517  0.0005 0.50
61: 3156 2-145 99473.4130 0.0052 -0.0009 041
62: 3154 2-143 99473.4130 0.0038 -0.0009  0.27
63: 3155 2-1 44 99473.4130 -0.0128 -0.0009  0.32
64: 3165 2-1 54 99473.6840 0.0020 -0.0001 0.42
65: 3167 2-156 99473.6840 -0.0016 -0.0001 0.58
66: 3101 2-1 11 99473.9580 -0.0012 -0.0035 0.34
67: 3101 2-1 12 99473.9580 -0.0033 -0.0035 0.55
68: 3101 2-1 10 99473.9580 -0.0113 -0.0035 0.11
69: 3122 2-133 99474.1410 0.0018 -0.0023 0.31
70: 3123 2-1 34 99474.1410 -0.0025 -0.0023 0.47
71: 3121 2-1 32 99474.1410 -0.0075 -0.0023 0.22
72: 3111 2-122 99474.1710 -0.0002 -0.0019  0.35
73: 3112 2-123 99474.1710 -0.0027 -0.0019  0.65
74:3-144 215 5(a) 99731.6850 0.0645 0.0035  0.50
75: 3-155 215 5(a) 99731.6850 -0.0574 0.0035  0.50
76:3-155 2155 99731.7460 0.0035 0.0018  0.33
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77:3-1 56 2156 99731.7460 0.0038 0.0018  0.40
78:3-154 2154 99731.7460 -0.0032 0.0018  0.27
79:3-132 2121 99732.1360 0.0046 -0.0022  0.21
80: 3-134 2123 99732.1360 0.0000 -0.0022  0.46
8l: 3-1 33 2122 99732.1360 -0.0097 -0.0022  0.33
82: 3-143 2132 997322140 0.0059 0.0000  0.25
83:3-145 2134 997322140 0.0027 0.0000  0.42
84:3-144 2133 997322140 -0.0081 0.0000  0.33
85:3-144 21 3 3(a) 997322690 0.0468 0.0013 0.50
86: 3-1 45 214 5() 99732.2690 -0.0443  0.0013 0.50
87:3-145 2145 997323150 0.0017 0.0004  0.39
8:3-144 2144 997323150 0.0009 0.0004  0.33
89:3-143 2143 99732.3150 -0.0021 0.0004  0.28
90: 3-1 43 214 3(a) 99732.3680 0.0509 0.0005 0.50
91: 3-1 56 214 5(a) 997323680 -0.0499 0.0005  0.50
92: 3-156 2145 997324250 0.0070 0.0009  0.41
93:3-154 2143 997324250 0.0054 0.0009  0.27
94: 3-1 55 2144 997324250 -0.0110 0.0009  0.32
95:3-132 2132 997325850 0.0004 -0.0014  0.24
96: 3-134 2134 997325850 -0.0006 -0.0014  0.45
97:3-133 2133 99732.5850 -0.0037 -0.0014  0.31
98: 3-165 2154 99732.6990 0.0043 0.0022  0.41
99:3-167 2156 99732.6990 0.0006 0.0022  0.59
100: 3-1 0 1 2111 997329680 -0.0003 -0.0016  0.38
101: 3-1 01 2112 997329680 -0.0024 -0.0016  0.62
102: 3-122 2133 99733.1310 0.0073 0.0031 0.30
103: 3-1 23 2134 99733.1310 0.0029 0.0031 0.47
104: 3-1 2 1 2132 99733.1310 -0.0021 0.0031 0.22
105: 3-1 11 2122 99733.1680 0.0046 0.0030  0.34
106: 3-1 12 2123 99733.1680 0.0021 0.0030  0.66
107: 4-1 6 6 3166 132628.5990 0.0034 0.0007  0.35
108: 4-1 6 7 3167 132628.5990 0.0002 0.0007  0.40
109: 4-1 6 5 3165 1326285990 -0.0022 0.0007  0.25
110: 4-1 4 3 3132 1326293410 0.0091 0.0034  0.39
111: 4-1 45 3134 132629.3410 -0.0001 0.0034  0.61
112: 4-1 1 1 3112 132629.8710 0.0090 -0.0006  0.07
113: 4-1 34 3134 132629.8710 0.0065 -0.0006  0.37
114: 4-1 3 3 3133 132629.8710 -0.0059 -0.0006  0.25
115: 4-1 23 3123 132629.8710 -0.0069 -0.0006  0.31
116: 4-1 54 3143 132629.4600 0.0122 0.0036  0.26
117: 4-1 56 3145 132629.4600 0.0073 0.0036  0.42
118: 4-1 55 3144 132629.4600 -0.0082 0.0036  0.32
119: 4-1 6 5 3154 132629.5920 0.0093 -0.0003 0.27
120: 4-1 6 7 3156 132629.5920 0.0010 -0.0003 0.40
121: 4-16 6 3155 132629.5920 -0.0095 -0.0003 0.33
122: 4-176 3165 132629.6770 0.0054 0.0021 0.29
123: 4-1 78 3167 132629.6770 0.0041 0.0021 0.38
124: 4-177 3166 132629.6770 -0.0030 0.0021 0.33
125: 4166 3-166 132973.9650 0.0035 0.0009  0.35
126: 4167 3-1 67 132973.9650 0.0002 0.0009  0.40
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127: 41 6 5 3-1 6 5 132973.9650 -0.0019 0.0009  0.25
128: 4143 3-1 32 132974.6740 0.0030 -0.0028  0.39
129: 4 1 45 3-1 34 132974.6740 -0.0065 -0.0028  0.61
130: 4 132 3-132 132975.1910 0.0074 -0.0017  0.17
131: 4134 3-134 132975.1910 0.0048 -0.0017  0.33
132: 4133 3-1 33 132975.1910 -0.0076 -0.0017  0.22
133: 4123 3-1 23 132975.1910 -0.0106 -0.0017  0.28
134: 4154 3-143 1329747920 0.0104 0.0017  0.26
135: 4156 3-145 132974.7920 0.0054 0.0017  0.42
136: 4 155 3-1 44 132974.7920 -0.0101 0.0017  0.32
137: 4165 3-1 54 1329749180 0.0056 -0.0041 0.26
138: 4167 3-156 1329749180 -0.0028 -0.0041 0.40
139: 4166 3-155 1329749180 -0.0134 -0.0041 0.33
140: 4 176 3-1 65 132975.0040 0.0009 -0.0024  0.29
141: 4178 3-1 67 132975.0040 -0.0004 -0.0024  0.38
142: 4 177 3-1 66 132975.0040 -0.0075 -0.0024  0.33
143: 5166 4-1 66 165783.8500 -0.0010 -0.0032  0.37
144: 5167 4-1 67 165783.8500 -0.0033 -0.0032  0.39
145: 5165 4-1 65 165783.8500 -0.0064 -0.0032  0.24
146: 514 3 4-132 165783.9710 0.0030 0.0011 0.37
147: 5145 4-134 165783.9710 0.0000 0.0011 0.63
148: 5134 4-123 165784.0080 0.0098 0.0014  0.30
149: 5156 4-145 165784.0080 -0.0012 0.0014  0.39
150: 5154 4-143 165784.0080 -0.0034 0.0014  0.31
151: 5165 4-154 165784.1000 0.0027 0.0012  0.41
152: 5167 4-156 165784.1000 0.0001 0.0012  0.59
153: 5178 4-167 165784.2010 0.0154 0.0024  0.32
154: 5177 4-1 66 165784.2010 0.0083 0.0024  0.28
155: 5189 4-178 165784.2010 -0.0124 0.0024  0.40
156: 5154 4-154 165784.2880 0.0015 -0.0007  0.30
157: 5156 4-156 165784.2880 0.0016 -0.0007  0.42
158: 5155 4-155 165784.2880 -0.0065 -0.0007  0.28
159: 5145 4-145 165784.4980 0.0036 -0.0018  0.40
160: 5143 4-143 165784.4980 0.0000 -0.0018  0.28
161: 5144 4-144 165784.4980 -0.0103 -0.0018  0.32
162: 5132 4-132 165784.5760 0.0050 0.0018 0.25
163: 5134 4-134 165784.5760 0.0009 0.0018 0.46
164: 5123 4-123 165784.5760 0.0003 0.0018 0.30
165: 5-1 43 4132 166215.6060 -0.0004 -0.0024  0.37
166: 5-145 4134 166215.6060 -0.0035 -0.0024  0.63
167: 5-1 34 4123 166215.6420 0.0052 -0.0015  0.30
168: 5-156 4145 166215.6420 -0.0033 -0.0015 0.39
169: 5-1 54 4143 166215.6420 -0.0057 -0.0015 0.31
170: 5-1 6 5 4154 1662157310 0.0003 -0.0011 0.41
171: 5-1 6 7 4156 166215.7310 -0.0021 -0.0011 0.59
172: 5-1 78 4167 166215.8290 0.0122 -0.0013 0.32
173: 5-1 77 4166 166215.8290 0.0051 -0.0013 0.28
174: 5-189 4178 166215.8290 -0.0167 -0.0013 0.40
175: 5-1 54 4154 1662159190 0.0053 0.0030  0.30
5-156 4156

176: 166215.9190 0.0053 0.0030  0.42
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177: 5-155 4155 1662159190 -0.0029 0.0030  0.28
178: 5-145 4145 166216.1200 0.0048 -0.0008  0.39
179: 5-1 43 4143 166216.1200 0.0009 -0.0008  0.28
180: 5-144 4144 166216.1200 -0.0093 -0.0008 0.32
181: 5-132 4132 166216.1960 0.0053 0.0018  0.25
182: 5-1 34 4134 166216.1960 0.0012 0.0018  0.46
183: 5-1 23 4123 166216.1960 -0.0002 0.0018  0.30

(a) cross-over transition.
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