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Calculated data for anion and neutral Br...CO compkex

Calculations were performed at the MP2, CCSD, a8&K(T) levels of theory, employing Dunning’s coatgbn consistent basis sets
aug-cc-pvxz (x=d,t,q) for carbon and oxygen,(143) the aug-cc-pvxz PP basis sets with ECPs for ime@x = d,t,q).(4)

Bond lengths are denote(A-B), and are given in Angstrom (IBmetre)

Angles are denoted §A-B-C), and are given in degrees

Zero point energy (zpe), given in kJ.iol

E. and E/gsseare the electronic energies, and those correore8dsis Set Superposition Error (BSSE), in unitisastrees.

D, and I are calculated using BSSE corrected energiesaandiven in kJ.mdl

Vibrational data given in units of émwhile the infrared intensities are in km/mol @aéxt following the vibrational wavenumber)

Also provided are calculated adiabatic photodetatiranergies, from the anion to the neutral congsex
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MP2 CCSD CCSD(T)
pvdz pvtz pvqz pvdz pvtz pvdz pvtz
r(C=0) /A 1.150 1.139 1.135 1.141 1.129 1.147 1.136
o1 (o) lcm™ | 207234 211036 212337 217275 221577 2105 2145
zpe /kJ.mol" | 12.4 12.6 12.7 13.0 13.3 12.6 12.8
Ee /hartree | -113.05497(Q -113.142411 -113.172923 -113.061313 -113.14452Q -113.074053 -113.162194
Bare Anion & Neutral
MP2
pvdz pvtz pvqz pvdzPP pvtzPP pvqzP
E. /hartree Br | -2572.609288 -2572.774831 -2572.849758 -415.723399 -415.858439 -415.975342
¢ Br | -2572.484321 -2572.6466853 -2572.718075 -415.599802 -415.731957 -415.845433
CCSD CCSD(T)
pvdzPP pvizPP pvdzPP pvtzPP
E. /hartree Br | -415.730761 -415.863137 -415.735061 -415.874434
€ Br | -415.61212Q -415.743089 -415.614837 -415.751404

Carbon Monoxide,
CO



Anion...CO Complexes

Br™...CO, Cs symmetry minimum.

-

o

r(Br...C) /A | r(C-O) IA| gBr-C-0)) /°| zpe /kjmol' | Ee/hartree | Esssse/hartree| De /kj.mol™ | D, /kj.mol™”
MP2/pvdz 3.444 1.152 94.5 13.4 -2685.6688692685.667686 9.0 8.0
MP2/pvtz 3.383 1.141 94.5 13.6 -2685.922132685.921254 10.5 9.5
MP2/pvqz 3.366 1.137 94.4 13.8 -2686.027682686.026969 11.3 10.2
MP2/pvdzPP 3.413 1.152 95.1 13.4 -528.78319 -528.781763 8.9 9 7
MP2/pvtzPP 3.319 1.141 95.7 13.7 -529.00622 -529.00483) 106 9.4
MP2/pvgzPP 3.270 1.138 96.2 13.9 -529.15393 -529.152473 11.1 9.9
CCSD/pvdzPP | 3.444 1.143 98.2 14.0 -528.79667 -528.795356 8.6 6 7
CCSD/pvtzPP | 3.393 1.132 97.9 14.3 -529.01257 -529.011411 9.9 8 8
CCSD(T)/pvdzPR 3.371 1.151 98.9 13.7 -528.81422 -528.81262p 9.2 1 8
CCSD(T)/pvtzPP| 3.303 1.140 98.8 13.9 -529.04211 -529.04077y 10.9 9.9
Vibrational Data, in units of cth

MP2 MP2 CCSD CCSD(T)

pvdz pvtz pvgz| pvdzPP pvizPP pvgzPP pvdzPP pvizR&zPP| pvtzPP

w; @ | 205944 | 209447 | 210747 | 205746 | 209052 | 210155 | 214989 | 219091 | 2077 | 2114
wpa | 1191 1211 1241 1221 1282 1362 1322 1342 137 139
wza | 676 667 707 696 697 777 666 646 71 70




Neutral...CO Complexes
Br...CO, Cq Symmetry minimum

o........&:c\/

r(Br...C) /A | r(C-O) /A | @Br-C-0)) /° | zpe /kj.mol' | Ee/hartree | Esgsse/hartree| De/kj.mol™ | D, /kj.mol™
MP2/pvdz 3.128 1.149 180.0 134 -2685.5426172685.540866 4.1 3.1
MP2/pvtz 2.979 1.138 180.0 13.7 -2685.7927482685.791071 5.2 4.1
MP2/pvqgz 2.992 1.134 180.0 13.7 -2685.8945882685.893485 6.5 5.5
MP2/pvdzPP 3.077 1.149 180.0 13.5 -528.658616 -528.6563/79 4.2 3.1
MP2/pvtzPP 2.890 1.137 180.0 13.8 -528.878979 -528.8762/70 5.C 3.8
MP2/pvgzPP 2.896 1.134 180.0 13.7 -529.023352 -529.020824 6.5 54
CCSD/pvdzPP 3.155 1.139 180.0 14.1 -528.676658 -528.674603 3.1 2.0
CCSD/pvtzPP 3.040 1.127 180.0 14.4 -528.891086 -528.888914 3.4 2.3
CCSD(T)/pvdzPH 3.063 1.146 180.0 13.6 -528.692716 -528.690302 3.1 2.7
CCSD(T)/pvtzPP 2.911 1.134 180.0 13.9 -528.917902 -528.915345 4.6 3.5
Vibrational Data, in units of cth

MP2 MP2 CCSsD CCSD(T)

pvdz pvtz pvgz| pvdzPP pvizPP pvgaPP pvdzPP pvizR&zPB| pvtzPP

w; o | 208235| 212036 | 213236 | 208335 | 212236 | 213437 | 218381 | 222883 | 2117 2158
W o | 651 692 622 681 782 702 651 671 70 77
w  |47< 53<1 46<1 49<1 53«1 47<1 50<1 59«1 48 45




Br...OC linear structure, Ca, Symmetry minimum

(5 TERERERR =" )

r(Br...0) /A | r(C-0) /A | &Br-0-C)) /° | zpe /kj.mol' | E./hartree | Esssse/hartree| De /kji.mol" | D, /kj.mol™
MP2/pvdz 3.282 1.151 180.0 13.0 -2685.5409292685.539975| 1.8 1.2
MP2/pvtz 3.214 1.139 180.0 13.3 -2685.790842685.789932 | 2.2 1.5
MP2/pvgz 3.212 1.136 180.0 13.3 -2685.892692685.891976 | 2.6 1.9
MP2/pvdzPP 3.232 1.151 180.0 13.1 -528.656680 -528.655394 1.6 1.0
MP2/pvtzPP 3.150 1.140 180.0 13.4 -528.876615 -528.87516) 2.1 1.3
MP2/pvqzPP 3.091 1.136 180.0 13.5 -529.020859 -529.019178 2.2 1.4
CCSD/pvdzPP | 3.288 1.141 180.0 13.6 -528.675166 -528.673986 1.5 0.8
CCSD/pvtzPP | 3.223 1.129 180.0 14.0 -528.889522 -528.888266 1.7 1.0
CCSD(T)/pvdzPR 3.239 1.147 180.0 13.2 -528.690812 -528.689507 1.6 1.0
CCSD(T)/pvtzPP| 3.179 1.137 180.0 13.4 -528.915763 -528.914408 2.1 1.5
Vibrational Data, in units of cih

MP2 MP2 CCSsD CCSD(T)

pvdz pvtz pvgz| pvdzPP pvizPP pvgaPP pvdzPP pvizR&@zPPB| pvtzPP

w1 o | 208235 | 212036 | 213236 | 20704€ | 210649 | 211951 | 216995 | 221199 | 2101 | 2141
W, o | 651 692 622 53<1 60<1 |67<1 |49<1 |55<1 |53 58
w3 |47<L |53<1 |46<1 |301 351 32<1 |32<1 |38<1 |26 24




BrCO, Cs symmetry minimum

r(Br-C) /A | r(C-O) /A | @Br-C-))) /° | zpe /kj.mot" | E/hartree |"AE / kJ.mol*

MP2/pvdz 2.067 1.164 130.6 15.2 -2685.5363718.2
MP2/pvtz 2.001 1.158 130.1 16.1 -2685.79167/2.2
MP2/pvqz 1.980 1.156 130.0 16.4 -2685.895844.6
MP2/pvdzPP 2.054 1.164 130.7 15.3 -528.653206 16.0
MP2/pvtzPP 1.993 1.158 130.3 16.1 -528.878909 2.5
MP2/pvqzPP 1.963 1.157 130.3 16.5 -529.026900 -6.5
CCSD/pvdzPP
CCSDIpvizPP Converged to Br...CO

| | | | |
CCSD(T)/pvdzPF
CCSD(T)/pvizPP Converged to Br...CO

| | | | |

" The 4E values are calculated with respect to the Br...CO eoplex, using BSSE uncorrected energies

Vibrational Data, in units of cth

MP2 MP2

pvdz pvtz pvqz pvdzPP  pvtzPP pvqzPP

o a | 1923386 | 1924452 | 1931467 | 1918404 | 192446( | 192948~

wp a | 46340 51973 | 54184 47045 5227¢% 55589

oz a’ | 14846 | 24142 | 26637 16447 24541 28033




Calculated detachment energies for the Branion to the neutral, in units of eV. E is the adjustment required to bring the calculated
energies in line with experiment.

Barycentre | “Psj, “Pio | Esnit
MP2/pvdz 3.401 3.249, 3.706 0.102
MP2/pvtz 3.487 3.335, 3.792 0.016
MP2/pvqz 3583 | 3.431, 3.888-0.080
MP2/pvdz PP 3.363 3.211, 3.668 0.140
MP2/pvtz PP 3.442 3.290, 3.747 0.061
MP2/pvqz PP 3.535 3.383. 3.840-0.032
CCSD/pvdz PP 3.228 3.076, 3.5380.275
CCSD/pvtz PP 3.267 3.115, 3.5720.236
CCSD(T)lpvdz PP| 3.272 | 3.120, 3.577 0.231
CCSD(T)/pvtz PP 3.348 3.196, 3.658 0.155

Calculated adiabatic detachment energies from Br..CO to the neutral minima, in units of eV. Also induded are the®Ps,, %P1/ energies which
are produced by splitting the barycentre energy bythe experimental Spin orbit splitting, and applyingthe Egirx from the table above. ki IS
the energy shift required to bring the photodetachrent energy of the bare anion in line with experimen

Br...CO Br...OC
Barycentre | “Psp, °Py, | Barycentre | P, “Puj
MP2/pvdz 3.451 3.401, 3.858 3.471 3.421, 3.878
MP2/pvtz 3.543 3.407, 3.864 3.570 3.434, 3.891
MP2/pvqgz 3.631 3.399, 3.856 3.668 3.436, 3.893
MP2/pvdz PP 3.413 3.401, 3.858 3.436 3.424, 3.881
MP2/pvtzPP 3.500 3.409, 3.866 3.526 3.435, 3.892
MP2/pvgz PP 3.580 3.396, 3.8583 3.623 3.439, 3.896
CCSD/pvdz PP 3.287 3.41, 3.867 3.299 3.422, 3.879
CCSD/pvtz PP 3.334 3.418, 3.87b 3.348 3.432, 3.889
CCSD(T)pvdz PP| 3.328 | 3.407, 3.864 3.345 | 3.424, 3.88L
CCSD(T)pviz PP | 3.413 | 3.416,3.873 3.434 | 3.437, 3.804




