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Table S1. Statistical analysis of the results of the energy level calculations (the 2 and 3! vibrational states).

Vibrational state 11 21 3t
Number of lines (vz;vs) or clusters (v;) 176 1314 452
Total number of levels 91 514 210
Levels considered in the calculation 76 479 71
Jimax 33 48 43
(Ka)max 40 72
0.0x103<8§<2.0x103cm™? 70.8% 31.0%
20x103<8<80x103cm™? 28.4% 57.8%
8.0x103<8<11.x103cm™? 0.8% 22%
Standard deviation (103 cm™) 3.0 3.0

&= |Eobs - Emlcl



Table S2. Assigned lines for the vy, v;, and v3 bands of BF,0H.

Obs= observed line position in cm™*
Obs-Calc: difference (in 1073 cm™! between the observed and calculated line positions
J Ka Kc: upper and lower rotational gquantum number
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Obs O- J Ka Kc V J Ka Kc
3712.9205 -5. 2 0 2vV1 3 0 3
3715.2974 =-7. 3 3 V1 2 2
3712.5791 -5. 3 3 V1 4 4
3715.6379 -5. 4 4 V1 3 3
3712.2373 -5. 4 4 V1 5 5
3715.9763 -4. 5 5 V1 4 4
3711.8953 -5. 5 5 V1 6 6
3716.3149 -2. 5 4 V1 4 3
3716.6514 -5. 5 3 V1 4 2
3716.3149 -3. 6 6 V1 5 5
3711.5530 -6. 6 6 V1 7 7
3716.6514 -2. 6 5 V1 5 4
3710.8666 0. 6 4 V1 7 5
3716.6514 -4. 7 7 V1 6 6
3710.8666 -2. 7 6 V1 8 7
3710.1768 2. 7 4 V1 8 5
3717.6610 -0. 7 4 V1 6 3
3710.8666 =7. 8 8 V1 9 9
3716.9885 -4. 8 8 V1 7 7
3710.1768 0. 8 6 V1 9 7
3717.6610 0. 8 6 V1 7 5
3709.8321 3. 8 5 V1 9 6
3718.0000 5. 8 5 V1 7 4
3718.3329 2. 8 4 V1 7 3
3709.4843 2. 8 4 V1 9 5
3717.6610 -1. 9 8 V1 8 7
3710.1838 2. 9 8 vl 10 9
3717.9921 -2. 9 7 V1 8 6
3709.8321 0. 9 7 V1 8
3718.3329 4. 9 6 V1 5
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3718.9945 -3. 9 vl

3717.6610 -5.7 10 10 v1

3710.1838 -4.0 10 10 v1 11 1
3709.8421 5.5 10 vl 11 1
3718.0000 2.3 10 V1 9
3718.3329 3.7 10 V1 9
3709.4843 -1.7 10 vl 11
3718.9908 -3.2 10 V1 9
3708.7846 -2.1 10 6 vl 11
3718.0000 -3.1 11 11 vl 10 10
3709.8421 -2.2 11 11 vl 12 12
3718.3329 0.0 11 10 vi 10 9
3709.4994 7.3 11 10 v 12 11
3718.6590 -4.1 11 9 vl 10 8
3709.1355 -4.9 11 9 vl 12 10
3708.7846 -4.5 11 8 vl 12 9
3718.9908 -3.1 11 8 vl 10 7
3708.0940 5.7 11 6 Vvl 12 7
3719.6601 2.8 11 6 vl 10 5
3709.4994 -1.3 12 12 vl 13 13
3718.3329 -6.2 12 12 vl 11 11
3709.1462 -1.1 12 11 vl 13 12
3718.6666 -1.2 12 11 vl 11 10
3708.7937 -0.7 12 10 vl 13 11
3718.9945 -2.3 12 10 v 11 9
3719.6601 3.9 12 8 vi 11 7
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Table S3. Ab initio structures of BF,0H (distances in A and angles in degree).

Method Basis r(BFy,,) r(BFant) r(BO) r(OH) Z(FBF) Z(0BQ) Z(BOH)
CCSD(T) VTZ(FC) 1.3283 1.3185 1.3523 0.9600 118.36 122.29 112.30
CCSD(T) VQZ(FC) 1.3259 1.3160 1.3486 0.9582 118.37 122.28 112.86
CCSD(T) V5Z(FC) 1.3256 1.3157 1.3481 0.9582 118.37 122.25 112.98
CCSD(T) AVDZ(FC) 1.3550 1.3442 1.3628 0.9668 118.05 122.44 111.90
CCSD(T) AVTZ(FC) 1.3310 1.3210 1.3541 0.9613 118.43 122.28 112.65
CCSD(T) AVQZ(FC) 1.3269 1.3169 1.3493 0.9589 118.37 122.27 112.94
CCSD(T) AV5Z(FC) 1.3262 1.3162 1.3484 0.9584 118.36 122.26 113.01
CCSD(T) wCVTZ(FC) 1.3265 1.3169 1.3509 0.9595 118.38 122.29 112.40
CCSD(T) wCVTZ(AE) 1.3243 1.3147 1.3482 0.9587 118.38 122.28 112.52
CCSD(T) wCVQZ(FC) 1.3255 1.3156 1.3481 0.9583 118.37 122.28 112.87
CCSD(T) wCVQZ(AE) 1.3228 1.3129 1.3449 0.9575 118.37 122.27 113.01
CCSD(T) wCV5Z(FC) 1.3255 1.3155 1.3479 0.9582 118.37 122.25 112.98
CCSD(T) wCV5Z(AE) 1.3226 1.3127 1.3446 0.9573 118.37 122.24 113.12
CCSD(T) AwCVDZ(AE) 1.3525 1.3416 1.3587 0.9661 118.05 122.43 112.00
CCSD(T) AwCVTZ(AE) 1.3274 1.3174 1.3502 0.9602 118.42 122.25 112.75
CCSD(T) AwCVQZ(FC) 1.3266 1.3166 1.3488 0.9589 118.37 122.26 112.95
CCSD(T) AwCVQZ(AE) 1.3239 1.3138 1.3456 0.9580 118.36 122.25 113.09
CCSD(T) AwCV5Z(AE) 1.3231 1.3131 1.3449 0.9575 118.37 122.24 113.14
MP2(FC) VQZ 1.3280 1.3179 1.3496 0.9585 118.39 122.38 112.82
MP2(FC) V5Z 1.3278 1.3176 1.3492 0.9585 118.39 122.36 112.94
MP2(FC) AVQZ 1.3289 1.3188 1.3504 0.9592 118.39 122.37 112.90
MP2(FC) AV5Z 1.3283 1.3181 1.3495 0.9588 118.39 122.36 112.96
MP2 ae wCVTZ 1.3261 1.3162 1.3486 0.9589 118.38 122.37 112.54
MP2(FC) wCVQZ 1.3276 1.3175 1.3491 0.9586 118.39 122.38 112.83
MP2(AE) wCVQZ 1.3248 1.3146 1.3457 0.9577 118.38 122.37 112.99
MP2(FC) MT 1.3259 1.3161 1.3486 0.9588 118.40 122.37 112.59
MP2(AE) MT 1.3231 1.3133 1.3452 0.9580 118.39 122.36 112.75




Table S4. Effects of core-core and core-valence correlations calculated at different levels of theory (distances in A and
angles in degree).

Method CCSD(T) CCSD(T) CCSD(T) CCSD(T) MP2 MP2
Basis set wCVTZ wCVQZ AwCVQZ wCV5Z MT wCVQZ
BFgn -0.0022 -0.0027 -0.0027 -0.0028 -0.0028 -0.0028
BF gnei -0.0022 -0.0027 -0.0027 -0.0028 -0.0028 -0.0028
BO -0.0027 -0.0032 -0.0032 -0.0033 -0.0034 -0.0034
OH -0.0007 -0.0008 -0.0009 -0.0009 -0.0008 -0.0009
Z(OBFy,,) -0.012 -0.013 -0.013 -0.013 -0.010 -0.011
Z(BOH) 0.122 0.138 0.138 0.142 0.160 0.160

Z(FBF) -0.005 -0.004 -0.005 -0.005 -0.010 -0.008







