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Table A1 Observed transitions of  32S-benzo[b]thiophene

upper level

lower level
nobs
nobs-ncalc

J
Ka
Kc

J
Ka
Kc
MHz
kHz

1
1
1

0
0
0
4079.3022
-0.4

2
0
2

1
0
1
4416.4481
-0.3

2
1
2

1
0
1
5930.3395
0.2

2
1
1

1
1
0
4854.6504
0.3

2
1
2

1
1
1
4086.2670
0.9

2
2
0

1
1
1
10825.0694
0.3

2
2
1

1
1
0
10386.8668
-0.2

2
2
1

2
1
2
6684.7907
-2.4

2
2
0

2
1
1
5586.2266
-0.2

3
0
3

2
0
2
6496.3695
0.0

3
0
3

2
1
2
4982.4786
0.0

3
1
3

2
0
2
7611.6124
0.3

3
1
2

2
1
1
7245.4961
2.3

3
1
3

2
1
2
6097.7220
0.8

3
2
2

2
1
1
12237.9027
0.9

3
2
1

2
1
2
13653.8034
-0.8

3
3
1

2
2
0
16864.1850
-0.4

3
3
0

2
2
1
16922.9983
0.7

3
1
2

3
0
3
3415.5917
0.4

3
2
1

3
1
2
5255.7348
0.5

3
2
2

3
1
3
7292.7559
-0.7

3
3
1

3
2
2
10212.5104
0.0

3
3
0

3
2
1
9953.9856
-0.9

4
0
4

3
1
3
7339.5792
-0.7

4
0
4

3
0
3
8454.8228
0.3

4
1
4

3
1
3
8077.4268
-1.0

4
1
4

3
0
3
9192.6706
0.2

4
2
3

3
1
2
13891.1060
0.6

4
2
2

3
2
1
9384.4300
-3.1

4
3
2

3
2
1
18985.1932
-0.3

4
3
1

3
2
2
19281.7551
-0.1

4
4
1

3
3
0
23199.7920
0.1

4
4
0

3
3
1
23204.9477
-0.1

4
1
3

4
0
4
4546.5292
0.7

4
2
3

4
1
4
8114.0259
-0.3

4
2
2

4
1
3
5054.4076
0.0

4
3
2

4
2
3
10349.8229
0.5

4
3
1

4
2
2
9633.9962
0.3

5
0
5

4
1
4
9579.3965
0.0

5
0
5

4
0
4
10317.2444
0.0

5
1
4

4
1
3
11848.0733
0.0

5
1
5

4
0
4
10761.6770
0.2

5
1
4

4
2
3
7542.7264
-1.2

5
1
5

4
1
4
10023.8287
-0.2

5
2
3

4
2
2
11912.4052
0.2

5
3
2

4
3
1
11413.5695
0.7

5
5
1

4
4
0
29510.0911
3.3

5
5
0

4
4
1
29510.4647
-0.1

5
1
4

5
0
5
6077.3572
-0.2

5
2
3

5
1
4
5118.7394
0.0

5
3
3

5
2
4
10610.3863
-1.0

5
3
2

5
2
3
9135.1597
0.0

6
0
6

5
0
5
12135.6024
0.8

6
0
6

5
1
5
11691.1693
0.1

6
1
6

5
0
5
12384.5973
0.1

6
1
6

5
1
5
11940.1646
-0.2

6
1
5

5
2
4
10487.4485
0.1

6
1
5

5
1
4
14001.0401
0.8

6
3
4

5
3
3
13593.7993
0.3

6
4
2

5
4
1
13603.5632
0.6

6
1
5

6
0
6
7942.7950
-0.1

6
2
5

6
1
6
10377.9724
-0.2

6
2
4

6
1
5
5552.6498
0.1

6
3
4

6
2
5
11032.5645
-0.2

7
0
7

6
0
6
13949.2291
0.2

7
0
7

6
1
6
13700.2334
0.0

7
1
6

6
1
5
16021.2243
0.2

7
1
7

6
1
6
13832.6328
-0.8

7
1
7

6
0
6
14081.6295
0.3

7
1
6

7
0
7
10014.7904
0.1

7
2
6

7
1
7
11785.4630
1.0

7
2
5

7
1
6
6428.5299
0.1

7
3
5

7
2
6
11646.3453
0.7

7
3
4

7
2
5
7994.3026
0.1

7
4
3

7
3
4
13373.9987
-0.1

8
0
8

7
0
7
15772.7535
1.4

8
0
8

7
1
7
15640.3519
0.0

8
1
7

7
1
6
17913.7074
0.4

8
1
8

7
1
7
15708.1641
-0.1

8
1
8

7
0
7
15840.5645
0.0

8
2
6

7
2
5
19263.3105
-1.4

8
2
7

7
1
6
19163.8556
-0.4

8
1
7

8
0
8
12155.7448
-0.4

8
2
6

8
1
7
7778.1344
-0.3

8
3
5

8
2
6
7677.9550
-0.5

8
4
4

8
3
5
12752.7081
0.0

9
0
9

8
0
8
17606.8022
-1.2

9
0
9

8
1
8
17538.9904
-0.6

9
1
8

8
1
7
19720.2242
-2.5

9
1
9

8
1
8
17572.7757
0.9

9
1
9

8
0
8
17640.5875
0.3

9
1
8

8
2
7
18470.0779
0.2

9
2
8

8
1
7
20486.6034
0.1

9
2
7

9
1
8
9564.7839
-1.4

9
3
6

9
2
7
7738.1528
0.0

9
4
5

9
3
6
11964.2646
1.3

10
0
10

9
0
9
19448.1956
-0.4

10
0
10

9
1
9
19414.4126
0.4

10
1
10

9
0
9
19464.6735
-0.3

10
1
9

9
2
8
20729.3736
-0.3

10
2
9

9
1
8
21939.7402
-0.3

10
1
9

10
0
10
16316.7227
-0.2

10
2
8

10
1
9
11674.7590
-0.7

10
3
7

10
2
8
8278.3729
0.1

10
4
6

10
3
7
11137.0450
0.0

10
5
5

10
4
6
17121.3620
0.1

11
0
11

10
0
10
21293.9689
2.7

11
0
11

10
1
10
21277.4885
0.1

11
1
11

10
0
10
21301.8700
0.7

11
2
10

10
1
9
23523.7166
0.6

11
3
8

11
2
9
9354.0241
-0.2

11
4
7

11
3
8
10456.3539
0.3

11
4
8

11
3
9
15667.9966
-0.1

11
5
6

11
4
7
16432.6743
0.0

11
5
7

11
4
8
17950.4776
-0.2

11
6
5

11
5
6
21701.1148
-0.5

12
0
12

11
1
11
23134.2541
-0.1

12
1
12

11
0
11
23145.8966
0.2

12
1
11

11
2
10
24831.9816
-0.6

12
2
11

11
1
10
25210.2295
-0.8

12
3
9

12
2
10
10959.8992
0.0

12
4
8

12
3
9
10110.8944
0.3

12
5
7

12
4
8
15526.3691
-0.5

12
5
8

12
4
9
18079.3933
0.3

12
6
6

12
5
7
21368.1104
-0.1

12
7
5

12
6
6
25930.7180
-2.1

13
0
13

12
1
12
24987.8953
-1.6

13
1
13

12
0
12
24993.3847
-0.5

13
4
9

13
3
10
10249.1386
-0.1

13
5
8

13
4
9
14489.9926
-0.2

13
5
9

13
4
10
18356.8586
0.0

13
6
7

13
5
8
20870.3275
-0.8

13
6
8

13
5
9
21608.0560
-0.3

14
0
14

13
1
13
26840.0378
-0.3

14
3
11

14
2
12
15356.9665
0.3

14
4
10

14
3
11
10962.9904
0.1

14
4
11

14
3
12
18869.9197
0.4

14
5
10

14
4
11
18820.2585
-0.4

14
6
8

14
5
9
20153.7738
-0.2

14
6
9

14
5
10
21531.9144
0.1

14
7
8

14
6
9
25636.1705
0.3

15
1
15

14
0
14
28692.6581
-3.0

15
3
12

15
2
13
17817.7994
1.5

15
4
11

15
3
12
12282.7230
0.4

15
4
12

15
3
13
20324.9669
0.3

15
5
10

15
4
11
12747.1196
0.2

15
5
11

15
4
12
19496.3062
0.1

15
6
9

15
5
10
19191.5949
0.0

15
6
10

15
5
11
21538.1592
-0.7

15
7
8

15
6
9
25127.0785
0.6

15
7
9

15
6
10
25447.8725
2.2

16
0
16

15
1
15
30542.6009
-1.1

16
1
16

15
0
15
30543.1491
4.7

16
4
12

16
3
13
14163.2385
0.1

16
5
11

16
4
12
12444.6174
-0.6

16
5
12

16
4
13
20397.5041
0.2

16
6
10

16
5
11
18024.7184
-0.9

16
6
11

16
5
12
21670.0550
-1.0

17
4
13

17
3
14
16476.5847
0.0

17
5
12

17
4
13
12725.8853
-0.2

17
5
13

17
4
14
21520.9132
0.3

17
6
11

17
5
12
16785.5127
-0.8

17
6
12

17
5
13
21969.5099
0.0

17
7
10

17
6
11
23894.9896
-0.3

18
4
14

18
3
15
19037.5704
-1.0

18
5
13

18
4
14
13663.9148
0.4

18
5
14

18
4
15
22849.3282
1.1

18
6
12

18
5
13
15679.4992
-0.2

18
6
13

18
5
14
22471.2380
-0.8

18
7
11

18
6
12
22922.6357
0.9

19
5
14

19
4
15
15257.5018
-1.2

19
6
13

19
5
14
14932.7167
0.7

20
6
14

20
5
15
14736.3272
0.1

21
6
15

21
5
16
15214.9198
0.5

Table A2 Observed transitions of  34S-benzo[b]thiophene

upper level

lower level
nobs
nobs-ncalc

J
Ka
Kc

J
Ka
Kc
MHz
kHz

2
1
2

1
0
1
5861.7754
0.0

2
2
1

1
1
0
10282.4739
-0.3

2
2
0

1
1
1
10711.5805
-0.4

3
1
3

2
0
2
7520.7062
-0.7

3
2
2

2
1
1
12108.1834
-0.8

3
2
1

3
1
2
5226.0583
-0.3

4
0
4

3
1
3
7221.8845
-1.6

4
0
4

3
0
3
8338.0226
0.6

4
1
4

3
0
3
9080.2867
-0.5

4
3
1

3
2
2
19074.5365
0.0

4
3
2

3
2
1
18787.4916
-0.1

4
4
0

3
3
1
22974.1684
0.1

4
3
2

4
2
3
10273.6370
0.4

5
0
5

4
1
4
9434.5179
-0.6

5
1
5

4
0
4
10626.4914
-0.4

5
2
3

5
1
4
5076.6187
0.9

6
0
6

5
0
5
11971.0987
0.4

6
0
6

5
1
5
11521.3905
0.3

6
1
5

5
2
4
10284.6108
0.6

6
1
6

5
0
5
12224.5704
1.2

6
2
5

6
1
6
10251.8495
-0.6

6
2
4

6
1
5
5490.0845
0.1

7
0
7

6
1
6
13506.4096
1.5

7
1
7

6
0
6
13895.4692
2.3

7
2
5

7
1
6
6334.7744
0.8

7
2
6

7
1
7
11633.2628
-0.1

7
3
5

7
2
6
11533.7509
0.3

7
3
4

7
2
5
7960.9197
0.2

8
0
8

7
1
7
15422.4858
-6.4

8
1
8

7
0
7
15627.9394
3.4

9
2
7

9
1
8
9385.3044
0.0

10
4
6

10
3
7
11111.1431
-0.5

11
4
7

11
3
8
10423.9000
0.4

12
3
9

12
2
10
10746.5133
0.6

14
4
10

14
3
11
10802.5409
-0.7

16
5
11

16
4
12
12366.6951
0.0

Table A3 Observed transitions of the excited state va 

of  32S-benzo[b]thiophene

upper level

lower level
nobs
nobs-ncalc

J
Ka
Kc

K
Ka
Kc
MHz
kHz

2
2
0

1
1
1
10813.9022
0.0

2
2
1

1
1
0
10376.2950
1.8

3
2
1

2
1
2
13642.6133
-0.5

3
2
2

2
1
1
12228.5798
-3.8

4
0
4

3
1
3
7345.5299
0.5

4
3
2

4
2
3
10329.2345
2.2

5
1
5

4
0
4
10764.8404
0.2

5
2
4

4
1
3
15355.6910
0.1

5
4
1

5
3
2
13992.4305
-0.7

6
0
6

5
1
5
11698.1786
1.5

6
1
6

5
0
5
12389.5278
0.3

6
2
5

5
1
4
16681.3078
0.6

7
0
7

6
1
6
13708.0684
1.7

7
1
7

6
0
6
14088.2115
-1.8

7
1
6

6
2
5
13347.7752
-0.3

7
3
5

7
2
6
11624.4536
0.0

8
0
8

7
1
7
15649.1701
-1.2

8
1
8

7
0
7
15848.6731
0.6

9
3
7

9
2
8
13481.7992
0.0

Table A4 Observed transitions of the excited state vb 

of  32S-benzo[b]thiophene


upper level

lower level
nobs
nobs-ncalc

J
Ka
Kc

J
Ka
Kc
MHz
kHz

2
2
1

1
1
0
10382.5497
0.0

2
2
0

1
1
1
10820.3611
-0.3

3
2
2

2
1
1
12234.3404
-0.5

3
3
1

2
2
0
16856.5863
-0.5

4
0
4

3
1
3
7342.6375
0.2

4
1
4

3
0
3
9194.1405
-0.5

4
3
2

4
2
3
10340.8063
0.6

5
0
5

4
1
4
9582.8739
0.6

5
1
5

4
0
4
10764.1502
0.0

5
2
4

4
1
3
15360.1313
1.4

5
2
3

4
1
4
5114.2740
0.4

6
0
6

5
1
5
11695.1792
0.3

6
1
6

5
0
5
12388.0235
-0.7

6
2
5

6
1
6
10368.8605
0.5

7
0
7

6
1
6
13704.8661
0.4

7
1
7

6
0
6
14085.9433
-0.9

7
2
6

7
1
7
11775.1006
-0.3

7
3
5

7
2
6
11636.1596
-0.3

8
2
6

7
3
5
12150.6536
0.1

8
1
7

8
0
8
12144.9993
-0.2

Table A5 Observed transitions of the excited state vc 

of  32S-benzo[b]thiophene

upper level

lower level
nobs
nobs-ncalc

J
Ka
Kc

J
Ka
Kc
MHz
kHz

2
2
1

1
1
0
10392.3364
-0.2

2
2
0

1
1
1
10831.7943
-0.3

3
1
3

2
0
2
7607.4710
1.2

3
2
2

2
1
1
12240.9982
-0.4

3
2
1

2
1
2
13661.0559
-0.3

3
3
1

2
2
0
16874.5190
-0.3

3
3
1

2
2
2
10227.0561
0.1

4
0
4

3
1
3
7331.7572
-0.5

4
1
4

3
0
3
9185.5684
-0.1

4
3
2

4
2
3
10364.9018
0.5

5
0
5

4
0
4
10307.5562
1.1

5
1
5

4
0
4
10751.7471
-0.2

5
2
4

4
1
3
15358.4714
-0.6

5
2
4

5
1
5
9163.5331
0.9

6
0
6

5
1
5
11679.1920
-0.3

6
1
6

5
0
5
12372.0914
1.0

7
0
7

6
1
6
13685.8592
0.1

7
1
7

6
0
6
14066.7287
-0.6

7
3
5

7
2
6
11666.1447
-0.3

8
1
7

8
0
8
12184.8974
-0.1

9
3
7

9
2
8
13531.8008
0.1

Table A6 Observed transitions of the excited state vd 

of  32S-benzo[b]thiophene

upper level

lower level
nobs
nobs-ncalc

J
Ka
Kc

J
Ka
Kc
MHz
kHz

2
2
1

1
1
0
10401.3774
6.0

3
1
3

2
0
2
7614.5985
-1.9

3
2
2

2
1
1
12251.7646
-1.4

3
2
1

2
1
2
13670.4528
-2.6

3
3
1

3
2
2
10236.9151
-1.3

4
1
4

3
0
3
9194.4313
1.4

4
2
3

3
1
2
13903.9281
-0.5

4
3
2

4
2
3
10374.4630
0.6

5
0
5

4
1
4
9576.5060
0.9

5
1
5

4
0
4
10762.1367
-0.2

5
3
3

5
2
4
10635.4778
-0.2

6
0
6

5
1
5
11688.3286
1.2

6
1
6

5
0
5
12383.8367
-1.6

6
2
5

6
1
6
10401.2243
0.4

7
0
7

6
1
6
13697.1993
0.3

7
1
7

6
0
6
14079.8062
-0.1

7
2
6

7
1
7
11811.6032
-0.5

7
3
5

7
2
6
11673.2804
0.2

8
1
7

8
0
8
12181.4873
0.2

9
2
7

9
1
8
9584.3521
0.1

9
3
7

9
2
8
13536.2058
0.4

10
2
8

10
1
9
11698.5388
-0.3
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