Supplementary Information to

“The vibrational overtones of SiH, isotopomers: experimental wavenum-

bers, assignment, ab initio dipole moment surfaces, and intensities”

by Hai Lin, Sheng-Gui He, Xiao-Gang Wang, Lan-Feng Yuan, Hans
Biirger, Jean-Francois D’Eu, Nathalie Reuter, Walter Thiel

Content List:

Table 1. M, components of the four-dimensional dipole moment surface of SiH, calculated

at the CCSD(T)/cc-pVQZ level.

Table II. Comparison of the calculated and observed band intensities for SiHy.

Table III. Comparison of the calculated and observed band intensities for SiH;D.

Table IV. Comparison of the calculated and observed band intensities for SiHyDs.

Table V. Comparison of the calculated and observed band intensities for SiHD3.

Table VI. Calculated band intensities for SiDy.



TABLES

TABLE I. M, components of the four-dimensional dipole moment surface of SiH, calculated

at the CCSD(T)/cc-pVQZ level®.

r1 (A) rs (A) rs (A) re (A) M, (D)
-0.3 -0.3 -0.3 -0.3 0.00000
-0.3 -0.3 -0.3 -0.2 0.06297
-0.3 -0.3 -0.3 -0.1 0.13401
-0.3 -0.3 -0.3 0.0 0.21140
0.3 0.3 0.3 0.1 0.29358
0.3 0.3 0.3 0.2 0.37886
-0.3 -0.3 -0.3 0.3 0.46530
-0.3 -0.3 -0.2 -0.2 0.12453
-0.3 -0.3 -0.2 -0.1 0.19396
-0.3 -0.3 -0.2 0.0 0.26962
0.3 0.3 0.2 0.1 0.35003
-0.3 -0.3 -0.2 0.2 0.43354
-0.3 -0.3 -0.2 0.3 0.51824
-0.3 -0.3 -0.1 -0.1 0.26156
-0.3 -0.3 -0.1 0.0 0.33525
-0.3 -0.3 -0.1 0.1 0.41362
-0.3 -0.3 -0.1 0.2 0.49506
0.3 0.3 0.1 0.3 0.57772
0.3 0.3 0.0 0.0 0.40681
-0.3 -0.3 0.0 0.1 0.48294
0.3 0.3 0.0 0.2 0.56210
-0.3 -0.3 0.0 0.3 0.64250
-0.3 -0.3 0.1 0.1 0.55670
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0.63342

0.71140

0.70764

0.78310

0.85603

0.00000

0.07115

0.14877

0.23129

0.31699

0.40392

0.06157

0.13113

0.20705

0.28783

0.37179

0.45701

0.19889

0.27287

0.35164

0.43356

0.51678

0.34475

0.42131

0.50099

0.58198

0.49553
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0.3

0.1

0.2

0.3

0.2

0.3

0.3

-0.1

0.0

0.1

0.2

0.3

0.0

0.1

0.28371

0.27967

0.35814

0.43433

0.00000

-0.26168

-0.18784

-0.10850

-0.02534

0.05963

-0.11594

-0.03860

0.04252

0.12551

0.03660

0.11557

0.19642

0.19231

0.27093

0.34731

0.00000

0.07453

0.15421

0.23736

0.32203

0.14707

0.22465



-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.0
0.0
0.1
0.1
0.1
0.2
0.2
0.3
-0.1
-0.1
-0.1
-0.1
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.2
0.2
0.3
-0.1
-0.1
-0.1
0.0

0.0
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0.2

0.3

0.1

0.2

0.3

0.2

0.3

0.3

0.0

0.1

0.2

0.3

0.0

0.1

0.2

0.3

0.1

0.2

0.3

0.2

0.3

0.3

0.1

0.2

0.3

0.0

0.1

0.30567

0.38823

0.30001

0.37876

0.45906

0.45515

0.53310

0.60867

0.00000

0.07980

0.16320

0.24820

0.07256

0.15030

0.23161

0.31454

0.22587

0.30494

0.38565

0.38170

0.46010

0.53616

0.00000

0.08351

0.16873

-0.00734

0.07043



-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.0
0.0
0.1
0.1
0.1
0.2
0.2
0.3
-0.1
-0.1
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.2
0.2
0.3
-0.1
0.0
0.0
0.0
0.0
0.1

0.1
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0.2

0.3

0.1

0.2

0.3

0.2

0.3

0.3

0.2

0.3

0.0

0.1

0.2

0.3

0.1

0.2

0.3

0.2

0.3

0.3

0.3

0.0

0.1

0.2

0.3

0.1

0.2

0.15189

0.23508

0.14607

0.22533

0.30634

0.30232

0.38106

0.45751

0.00000

0.08532

-0.09095

-0.01326

0.06822

0.15156

0.06232

0.14165

0.22284

0.21875

0.29771

0.37443

0.00000

-0.17626

-0.09876

-0.01734

0.06602

-0.02333

0.05596



-0.1

-0.1

-0.1

-0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.3

0.3

0.3

0.3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.1
0.2
0.2
0.3
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.2
0.2
0.3
0.0
0.0
0.0
0.1
0.1
0.1
0.2
0.2
0.3
0.0
0.0
0.1

0.1
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0.3

0.2

0.3

0.3

0.0

0.1

0.2

0.3

0.1

0.2

0.3

0.2

0.3

0.3

0.1

0.2

0.3

0.1

0.2

0.3

0.2

0.3

0.3

0.2

0.3

0.1

0.2

0.13722

0.13307

0.21214

0.28901

0.00000

0.07788

0.15943

0.24272

0.15361

0.23298

0.31408

0.31007

0.38890

0.46544

0.00000

0.08167

0.16519

0.07577

0.15530

0.23667

0.23259

0.31173

0.38862

0.00000

0.08362

-0.00599

0.07356



0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.2

0.1
0.2
0.2
0.3
0.0
0.1
0.1
0.1
0.2
0.2
0.3
0.1
0.1
0.1
0.2
0.2
0.3
0.1
0.1
0.2
0.2
0.3
0.1
0.2
0.2
0.3

0.2
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0.3

0.2

0.3

0.3

0.3

0.1

0.2

0.3

0.2

0.3

0.3

0.1

0.2

0.3

0.2

0.3

0.3

0.2

0.3

0.2

0.3

0.3

0.3

0.2

0.3

0.3

0.2

0.15508

0.15094

0.23026

0.30738

0.00000

-0.08970

-0.01021

0.07134

0.06713

0.14653

0.22377

0.00000

0.07965

0.16125

0.15711

0.23653

0.31372

0.00000

0.08171

0.07750

0.15706

0.23444

0.00000

-0.00428

0.07531

0.15278

0.00000



0.2

0.2

0.2

0.2

0.3

0.2

0.2

0.3

0.3

0.3

0.2

0.3

0.2

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.07966

0.15719

0.00000

0.07756

0.00000

“ Only the M, components were calculated. The M,, M, components can be derived by

symmetry considerations. See text for details.
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TABLE II. Comparison of the calculated and observed band intensities for SiH4%.

Sym Deal (n1namang) 1%, . /m~2atm! 1% /m~2atm~!
F, 2188.757 (1000) 0.113E+4 0.121E+4
F, 4308.965 (2000) 0.722E+1 0.627E+1
F, 4377.616 (1100) 0.670E-0 0.546 E-0
Fy, 6362.149 (3000) 0.224E-2 0.100E-1
Fy, 6498.565 (2100) 0.362E-1 0.109E-1
F, 6500.368 (2100) 0.406 E-3 0.969E-3
F, 6569.735 (0111) 0.309E-3
Fy, 8348.314 (4000) 0.679E-2 0.154E-1
F, 8553.576 (3100) 0.322E-3 0.385E-3
Fy, 8556.061 (3100) 0.222F-4 0.944FE-4
Fy, 8624.235 (2200) 0.400E-4 0.138E-4
F, 10267.207 (5000) 0.155E-2 0.286E£-2
Fy, 10541.528 (4100) 0.262E-4
Fy, 10544.112 (4100) 0.210E-5
Py, 12118.820 (6000) 0.556E-4 0.425E-3
F, 13903.148 (T000) 0.116 E-4 0.633E-4
F, 15620.193 (8000) 0.133E-5 0.100E-4
F, 17269.989 (9000) 0.366 E-6 0.171E-5

¢ Experimental data from Refs. 13 and 23.

b1 atm=10° Pa.
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TABLE III. Comparison of the calculated and observed band intensities for SiH3D.

Sym Veal (n1nang)(mq)® 1%, /m~2atm™! 1% /m~2atm~!
Ay 1587.610 (000) (1) 0.155E+3
Ay 2186.219 (100) (0) 0.115E+3 0.105E+3
E 2188.525 (100) (0) 0.460E+3 0.813E+3
Ay 3140.445 (000) (2) 0.586 E-0
Ay 3774.928 (100) (1) 0.30E+1 0.573E-1
E 3777.333 (100) (1) 0.135E-0
Ay 4307.650 (200) (0) 0.101E+1 0.532E-0
E 4308.521 (200) (0) 0.401E+1 0.416 E+1
Ay 4375.606 (011)(0) 0.33E-0 0.938E-1
E 4377.965 (011)(0) 0.33E-0 0.180E-0
A 5897.629 (200) (1) 0.24E-1 0.4165-4
E 5898.502 (200) (1) 0.186E-2
Ay 6361.413 (300) (0) 0.34E-3 0.813E-3
E 6361.460 (300) (0) 0.14E-2 0.669E-2
A 6498.194 (210) (0) 0.12B-1 0.102E-2

6498.692 (210) (0) 0.432E-2
6500.044 (210)(0) 0.489E-3

A 7952.647 (300) (1) 0.126E-4
E 7952.694 (300) (1) 0.477E-4
Ay 8347.366 (400) (0) 0.92E-3 0.128E-2
E 8347.373 (400) (0) 0.37E-2 0.103E-1
Ay 8552.672 (310)(0) 0.171E-4

8553.533 (310) (0) 0.141E-3
8555.160 (310)(0) 0.772E-4
Ay 10266.007 (500) (0) 0.238E-3
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Ay

Ay

10266.007

12117.354

12117.354

13901.412

13901.412

15618.192

15618.192

17267.804

17267.804

(500)(0)
(600)(0)
(600) (0)
(700) (0)
(700) (0)
(800)(0)
(800) (0)
(900) (0)

(900) (0)

0.190E-2

0.354E-4

0.283E-3

0.527E-5

0.422FE-4

0.834E-6

0.667E-5

0.143E-6

0.114E-5

* m; and n; denote the Si-D and Si-H bonds excitation, respectively.

b1 atm=10° Pa.
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TABLE IV. Comparison of the calculated and observed band intensities for SiHsDs.

Veal (n1ng)(mymsy)® 1%, /m~2atm™! 1% /m~2atm~!
1578.019 (00) (10 0.114E+3 0.100E+3
1596.849 (00) (10 0.231E+3 0.212E+3
2186.781 (10) (00) 0.621E+3 0.208E+3
2188.293 (10) (00) 0.407E+3
3132.177 (00) (20) 0.152E+1 0.433E-0
3140.408 (00) (20) 0.767E-0
3765.915 (10)(10) 0.38E-0 0.292E-3
3767.490 (10)(10) 0.133E-0
3784.784 (10)(10) 0.40E-0 0.124E-0
4307.496 (20) (00) 0.253E+1 0.105E+1
4308.076 (20) (00) 0.207E+1
4376.741 (11) (00) 0.51E-0 0.919E-1
5887.847 (20) (10) 0.58 E-2 0.601E-3
5888.428 (20)(10) 0.181E-2
5906.759 (20) (10) 0.24E-2 0.713 -4
5975.959 (11) (10) 0.96 E-2 0.723B-4
6138.147 (00) (40) 0.96 E-2 0.518E-3
6360.738 (30) (00) 0.70E-3 0.164E-2
6360.769 (30) (00) 0.335E-2
6498.674 (21) (00) 0.48E-2 0.987E-3
6498.733 (21) (00) 0.926 E-3
7942.322 (30) (10) 0.3126-4
7942.354 (30) (10) 0.467B-4
8346.425 (40) (00) 0.33E-2 0.257E-2
8346.430 (40) (00) 0.515E-2
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A, 10264.804 (5 0) (0 0) 0.477E-3
B 10264.804 (5 0) (0 0) 0.954E-3
Ay 12115.884 (6 0) (0 0) 0.709F-4
B 12115.884 (6 0) (0 0) 0.141E-3
Ay 13899.669 (70) (0 0) 0.105FE-4
By 13899.669 (70) (0 0) 0.211FE-4
A, 15616.178 (8 0) (0 0) 0.166 E-5
B 15616.178 (8 0) (0 0) 0.333E-5
A, 17265.554 (9 0) (0 0) 0.285E-6
B 17265.554 (9 0) (0 0) 0.570E-6

® m; and n; denote the Si-D and Si-H bonds excitation, respectively.

b1 atm=10° Pa.
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TABLE V. Comparison of the calculated and observed band intensities for SiHD3.

Sym Veal (mimams)(n1)® I3, /m~?atm ™! Iy /m™?atm™"
A 1568.407 (100) (0) 0.97E+2 0.492F+2
E 1596.683 (100) (0) 0.225E+3 0.425E+3
Ay 2187.317 (000) (1) 0.255E+3 0.309E+3
A 3120.613 (20 0) (0) 0.229 -0
E 3136.610 (2 0 0) (0) 0.18E+1 0.161E+1
A 3756.852 (100) (1) 0.25 -0 0.704E-1
E 3785.188 (100) (1) 0.30E-0 0.123E-0
A 4307.339 (00 0) (2) 0.102E+1 0.155E+1
A 4646.643 (300) (0) 0.480 -4
E 4651.298 (300) (0) 0.141E-2
Ay 4698.303 (210) (0) 0.60E-3 0.575E-3

AT17.368 (21 0) (0) 0.25 -2 0.1645-2

4745.985 (210) (0) 0.121 -2
A 5310.217 (200) (1) 0.185E-4
E 5326.279 (200) (1) 0.30 -2 0.146 B-2
A 5878.042 (100) (2) 0.33E-2 0.174E-2
Ay 6133.810 (400) (0) 0.25E-3 0.235E-3
E 6134.465 (4.0 0) (0) 0.194E-2
A 6360.061 (00 0) (3) 0.84E-3 0.249 -2
A 7583.182 (50 0) (0) 0.20 E-4 0.334 -4
E 7583.251 (50 0) (0) 0.265E-3
A 7931.977 (100) (3) 0.25 E-4 0.570 E-4
A 8345.482 (000) (4) 0.15E-2 0.386 -2
A 10263.599 (00 0) (5) 0.715E-3
A 12114.410 (00 0) (6) 0.106 -3
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A 13897.920 (00 0) (7) 0.34E-4 0.158 E-4

A 15614.152 (00 0) (8) 0.13E-5 0.250E-5

® m; and n; denote the Si-D and Si-H bonds excitation, respectively.

b1 atm=10° Pa.
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TABLE VI. Calculated band intensities for SiDy.

Sym Vcal (mimamsamy)® I’ /m~2atm~?
F, 1596.517 (1000) 0.639E+3
Py, 3131.966 (200 0) 0.251E+1
P, 3182.697 (1100) 0.180E-1
P, 4645.938 (3000) 0.104E-2
F, 4704.982 (2100) 0.468 -2
Fs, 4742.465 (2100) 0.209FE-2
F, 6129.791 (4000) 0.262F-2
P, 7579.125 (5000) 0.379E-3
. 8993.256 (6000) 0.414F-4
Py, 10372.292 (700 0) 0.443E-5
. 11716.345 (8000) 0.499F-6
Fs, 13025.515 (9000) 0.604E-7

% m; denotes the Si-D bond excitation.

b1 atm=10° Pa.
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