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Supplementary material: Expansion coefficients (see Egs.(2-5)) for the CCSD(T)/cc-
pVTZ potential energy surface of propane, V(a,01,0,), the vibrationally corrected V= (.,01,0,)

(VE'=V+ V’+V?*VE) and the refined VAP’ surfaces (in cm™'/degrees™)

Propane Gz species
CH3-CH,-CHj CH3-"*CH,-CHs
C 0 Eff \Vi VEF VADJ VEF VADJ
Aooo 1161.901 | 1198.911 | 1198.911 | 1197.242 | 1199.364
Axgo -16.540 -13.942 | -13.398 | -14.173 -13.475
Ao 9.148 9.098 8.506 9.105 8.511
Asgo -0.101 -0.099 -0.090 -0.099 -0.090
Aozo -608.397 -624.819 | -599.710 | -624.050 | -599.999
A130 13.092 12.979 12.549 12.978 12.564
Aoz -0.821 -0.808 -0.755 -0.807 -0.755
Asso 0.016 0.015 0.014 0.015 0.014
Aoss 63.484 60.790 60.790 61.033 60.894
Aq33 -8.599 -8.524 -8.241 -8.546 -8.251
Aoss 0.430 0.424 0.396 0.425 0.397
Asas -0.008 -0.008 -0.007 -0.008 -0.007
Aoeo -8.122 -8.201 -8.207 -8.264 -8.195
Asg0 0.809 0.754 0.728 0.759 0.728
Aoeo -0.062 -0.055 -0.051 -0.055 -0.051
Asso 0.003 0.002 0.002 0.002 0.002
Aoes 3.155 2.836 2.830 2.845 2.826
Asg3 -0.349 -0.337 -0.326 -0.338 -0.326
Aoes 0.020 0.025 0.023 0.024 0.023
Ass3 -0.001 -0.001 -0.001 -0.001 -0.001
Aoes 1.215 0.758 0.758 0.765 0.760
Aqgs 0.027 0.066 0.065 0.061 0.065
Aoes -0.022 -0.017 -0.015 -0.017 -0.015
Asss 0.001 0.001 0.001 0.001 0.001
A3z -42.207 -36.667 -48.437 -37.482 -48.538
Ar33 10.658 10.766 10.415 10.8 10.425
Ars3 -0.540 -0.537 -0.503 -0.54 -0.503
Az 33 0.013 0.013 0.012 0.013 0.012
Ao (Bao) 1.4580 1.4085 | 1.4326 1.3839
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Propane Ggspecies
®CH;-CH,-CHs
Coeff v VA Coeff. v AT
Aooo 1199.344 1199.344 Azeo -0.055 -0.051
A100 -13.958 -13.415 Aoos -0.055 -0.051
Aogo 9.100 8.508 Aszeo 0.002 0.002
Asoo -0.099 -0.090 Asos 0.002 0.002
Aozo -625.282 -600.172 Aoss 2.821 2.821
Aooz -624.911 -599.801 Aozs 2.818 2.818
A1 12.995 12.564 Aie3 -0.336 -0.324
Ai03 12.987 12.556 A1ze -0.336 -0.325
Aoz -0.808 -0.755 Aoes 0.024 0.023
Aoz -0.808 -0.755 Aoze 0.025 0.024
Aszo 0.015 0.014 Aszes -0.001 -0.001
Aszoz 0.015 0.014 Asze -0.001 -0.001
Aoss 60.884 60.884 Aoss 0.761 0.761
Ai33 -8.532 -8.250 Aies 0.066 0.065
Aoss 0.424 0.397 Aoes -0.017 -0.015
Aszsz -0.008 -0.007 Aszes 0.001 0.001
Aoeo -8.167 -8.167 A3z -36.725 -48.495
Aoos -8.208 -8.208 Ai33 10.772 10.422
Aieo 0.752 0.726 Ars3 -0.538 -0.503
A1os 0.755 0.728 Az33 0.013 0.012
Ago (Bag) 1.4320 | 1.3833
CHs3-CHD-CH3
Coeff v vAb! Coeff. Ve vAb!
Aogoo 1197.213 1199.310 Ags3 2.840 2.820
A100 -14.174 -13.416 Aie3 -0.336 -0.325
Ao 9.105 8.508 Aoes 0.025 0.023
Aszgo -0.099 -0.090 Ases -0.001 -0.001
Aozo -624.061 -599.987 Aoss 0.768 0.761
A1 12.975 12.560 Aies 0.061 0.065
Aoz -0.807 -0.755 Aoes -0.017 -0.015
Aszo 0.015 0.014 Asee 0.001 0.001
Aozs 61.033 60.884 Aoz3 -37.470 -48.494
Auiss -8.546 -8.250 Ai33 10.801 10.422
Aoz 0.424 0.397 Arz3 -0.540 -0.503
Asss -0.008 -0.007 Az33 0.013 0.012
Aoeo -8.273 -8.188 Ao-30 1.092 0.004
Aieo 0.759 0.727 Ao-33 -0.096 0.009
Aoeo -0.055 -0.051 A1-30 0.085
Aszeo 0.002 0.002 Ai33 -0.012
Agoo (Bac) 1.4223 | 1.3739
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Propane Gg species
CH;D-CH,-CHj3

Coeff. v VAP | Coeff. v VAP Coeff. | VT vAd!
Aooo | 1195.737 | 1195.737 | Aoao 0.858 0.858 Aoss 0.005 0.005
Ao | -13.970 | -13.426 | Aoso 0.129 0.129 As3 0.025 0.024
Azoo 9.096 8.504 Aoso -7.814 -7.814 Aot 0.003 0.003
Asoo -0.100 -0.090 Aoos -8.004 -8.004 Axps | -0.001 | -0.001
Ao1o -1.761 -1.761 A140 0.075 0.075 Aoz 0.020 0.019
Aoz2o 0.169 0.169 A1so 0.044 0.044 Azsz | -0.001 | -0.001
Agzo | -620.969 | -595.859 | Ao 0.811 0.785 Ass3 -0.001 -0.001
Aoz | -624.637 | -599.527 | Auos 0.735 0.709 Angs | -0.161 | -0.161
A110 -0.672 -0.672 Azqo -0.005 -0.005 Aogss -0.117 | -0.117
A1 0.321 0.321 Asso 0.003 0.003 Aoss 0.665 0.665
A130 12.881 12.450 Aoso -0.058 -0.054 A1ss 0.015 0.015
A103 13.004 12.574 Asos -0.057 -0.053 Asse 0.007 0.007
Az1o 0.014 0.014 Asso -0.001 -0.001 A 0.073 0.072
Az -0.006 -0.006 Ass0 0.003 0.002 Aoss 0.003 0.003
Aoz -0.805 -0.752 Asos 0.003 0.002 Aoss 0.002 0.002
A3 -0.811 -0.758 Aoz 0.048 0.048 Axs | -0.016 | -0.015
Aszo 0.016 0.014 Agss -0.027 -0.027 Asss 0.001 0.000
Aso3 0.016 0.014 Aos3 2.965 2.965 A1z | 0.634 0.634
Ao13 -0.577 -0.577 Aois -0.092 -0.092 Ag23 | -0.553 | -0.553
Ao23 0.019 0.019 Aoz 0.104 0.104 Aoszsz | -36.902 | -48.672
Aoss 60.539 60.539 Aozs 2.986 2.986 A1z | -0.004 | -0.004
A113 0.048 0.048 Az -0.027 -0.027 A1 0.069 0.069
A3 -0.041 -0.041 Ais3 0.013 0.013 Arzz | 10.763 | 10.413
Aias -8.479 -8.196 Aig3 -0.368 -0.357 As13 0.006 0.006
Aois -0.001 -0.001 Aie 0.006 0.006 Asos | -0.005 | -0.005
Az 0.001 0.001 A1 -0.008 -0.008 Azszs | -0.530 | -0.496
Aosz 0.419 0.392 A1zs -0.351 -0.339 | Aszi3 | -0.001 | -0.001
Asas -0.007 -0.007 Azss 0.003 0.003 A3 0.012 0.011

Aooo (Baa) 1.4027 1.3550




