Supplementary Material Table 1 — Global fit rate coefficients (k;“ ) in units of the radiative rate I and in units

of cm’s ™" [the latter obtained by multiplying the fitted parameters (k;” / F) by I'=4.4 x 10" s7'] for rotationally

inelastic collisions of NaK 2(4)'= (v = 16, J = 30) molecules with argon, helium, and potassium atoms (p = Ar,
He, and K). Quenching rate coefficients are also given.

k) /T kyyl /T kg’ /T ki ki ky’
A (10‘18 cm3) (10'18 cm3) (10'17 cm3) (10 1 em’s 1) (10 1 em’s 1) (10'10 cm3s’1)
4| 208 £+ 0.15]| 247 £+ 0.15| 035 + 0.04| 9.16 =+ 0.68|10.89 + 0.66| 1.56 + 0.20
-3 157 £ 0.12| 053 + 005 045 + 005 693 +£ 054 )| 232 + 022 1.97 + 0.22
=21 457 +£ 031 451 = 027] 082 £+ 0.09]20.13 + 1361984 + 1.18| 3.61 + 0.38
-1] 233 + 0.16| 098 + 0.08| 1.11 £+ 0.11]1023 + 0.72| 429 + 036| 490 + 0.46
0
1 1.88 + 0.15] 091 =+ 0.11 1.87 £ 0.16| 825 £+ 0.65| 4.02 + 0.51 824 + 0.71
21 445 + 028 | 457 +£ 028 1.57 £ 0.15]19.57 + 1.24120.09 £ 122| 691 + 0.66
3 1.20 £ 009 0.76 £ 0.06| 053 + 0.06| 527 + 040| 335 + 028] 235 + 0.25
41 195 £ 0.14| 262 + 0.16| 038 £ 0.05 859 + 0.61|11.54 + 0.71 1.66 £+ 0.24
0 T @ /r @ kge r
(10‘18 cm3) (10'18 cm3) (10'17 cm3) (10"11 cm3s"1) (10 1 em’s 1) (10'10 cm3s"1)
28.1 =+ 2.5 41.5 =+ 3.4 269 + 2.8 123.7 + 11.0] 182.6 £+ 150 1185 =+ 12.5

Supplementary Material Table 2 — Global fit fraction of orientation destroyed ( f pM ) for rotationally inelastic

collisions of NaK 2(A)12+(v =16, J = 30) molecules with argon, helium, and potassium atoms (p = Ar, He, and
K), and g; values obtained from Eq. 37.

AJ ol e 1
41 067 £ 004] 061 =+ 006| 094 <+ 0.04
-3] 064 £ 006 0.00 + 035| 084 <+ 0.06
21 047 £ 0.04] 026 =+ 0.05| 091 =<« 0.02
-1| 046 <+ 005]| 026 =+ 0.17| 096 <+ 0.01
1| 037 + 005 000 = 021| 094 <+ 0.01
21 057 £ 0.02] 025 £+ 005| 093 =+ 0.01
31 062 + 005 000 £+ 028| 090 =+ 0.05
41 058 £+ 0.05| 011 + 0.09| 1.00 =+ 0.13
< e g
(10’11 cmSS’l) (10’11 cm3s’l) (10’10 cm3s’1)
3.89 (fixed) 0.56 (fixed) 6.23 (fixed)




Supplementary Material Table 3 — Separate buffer gas fit rate coefficients (kﬁ" ) in units of the radiative rate I"

and in units of cm’s™" [the latter obtained by multiplying the fitted parameters (k;” / F) by I'=4.4x 10" s7'] for

rotationally inelastic collisions of NaK 2(4)'Z"(v = 16, J = 30) molecules with argon, helium, and potassium
atoms (p = Ar, He, and K). Quenching rate coefficients are also given.

ki /T kyy, /T kg’ /T ki ki, ke’
A (10‘18 cm3) (10'18 cm3) (10’17 cm3) (10"11 cm3s_1) (10 " em’s 1) (10’10 cm3s’1)
41211 £ 0.17] 252 + 0.13| 0.37 £+ 0.05 928 + 0.73|11.07 + 0.59 1.64 + 0.23
=31 159 £ 0.13] 0.52 £ 0.05]| 048 £ 0.06 699 + 057| 231 £ 022 212 + 027
21464 £ 034459 +£ 024 085 £ 0.10 2043 + 1.48120.19 =+ 1.07| 3.75 £+ 046
-1 237 £ 0.17] 099 + 008 | 1.14 + 0.13 1043 + 0.77| 438 +£ 036| 500 £+ 0.58
0
11186 £ 0.15|/ 090 £+ 0.11] 2.00 = 0.21 8.18 £ 067] 394 + 050 880 + 0.92
21449 + 030|462 +£ 025168 £ 0.19 19.74 + 1332032 + 1.10| 737 £ 0.85
31121 £ 0.10| 077 £ 0.06] 0.56 + 0.07 532 4+ 042 337 £ 026| 249 + 0.31
41198 £+ 0.15] 267 + 0.14| 0.40 £ 0.06 871 + 066|11.74 + 0.63 1.75 £+ 0.28
0 r T € /r @ kse r
(10‘18 cm3) (10'18 cm3) (10_17 cm3) (10"11 cm3s_l) (10"11 cm3s_l) (10_10 cm3s_1)
284 + 261|422 4+ 33|284 £ 3.6 1252 + 11.6 1856 £+ 14.5|125.1 £+ 159

Supplementary Material Table 4 — Separate buffer gas fit fraction of orientation destroyed ( pr ) for

rotationally inelastic collisions of NaK 2(4)'E (v = 16, J = 30) molecules with argon, helium, and potassium
atoms (p = Ar, He, and K), and g/, values obtained from Eq. 37.

AJ s S s
41 067 £ 004 060 £ 006 0949 =+ 0.04
=31 062 + 0.06| 000 £ 035 08 =« 0.06
=21 047 £ 0.04| 025 £ 005 090 == 0.02
-1 045 £ 005] 026 = 0.17| 096 =+ 0.01
1 035 <+ 0.05] 000 =+ 0.21 094 <+ 0.01
21 056 £+ 0.03] 024 <+ 005 093 + 0.01
3] 060 + 006 000 £ 0.28| 0091 + 0.05
4] 058 £+ 0.05]| 0.10 £ 0.09] 1.00 =+ 0.13
< e g%
(10’11 cm3s’1) (10"11 cm3s"1) (10’10 cm3s’1)
3.80 (fixed) 0.58 (fixed) 6.55 (fixed)




Supplementary Material Table 5 — Fluorescence and polarization fit rate coefficients (k}f" ) in units of the

radiative rate I" and in units of cm’s™' [the latter obtained by multiplying the fitted parameters (kﬁj / F) by I' =

4.4 x 10" s7'] for rotationally inelastic collisions of NaK 2(4)'= (v = 16, J = 30) molecules with argon, helium,
and potassium atoms (p = Ar, He, and K). Quenching rate coefficients are also given.

ki /T kyy, /T kg’ /T ki ki, ke’
A (10‘18 cm3) (10'18 cm3) (10’17 cm3) (10"11 cm3s_1) (10 " em’s 1) (10’10 cm3s’1)
41200 £ 0.13] 220 £ 0.11| 021 £ 0.03 880 £ 0.58| 969 + 049| 091 + 0.14
=301 155 £ 0.11] 050 £ 0.04| 028 £ 0.04 6.80 + 047 2.19 + 0.18 1.22 + 0.16
21444 £ 0271403 £ 020 049 £ 0.06 1954 + 1.181(17.72 + 088 | 2.16 + 0.27
-1]232 +£ 0.15] 097 +£ 0.07]| 0.69 + 0.08 1022 + 0.66| 427 + 029| 3.03 £+ 034
0
11197 £ 0.14] 092 £+ 0.09| 1.23 + 0.12 865 £ 062 406 + 040 539 + 0.53
21441 £ 026 4.15 £ 021 097 + 0.11 1942 + 1.12 1827 + 093 | 427 + 049
301 1.18 £ 008 071 £ 0.05] 0.34 + 0.04 517 + 035 3.11 £+ 0.22 1.49 + 0.19
41185 £ 0.12] 232 + 0.12| 0.22 £+ 0.04 814 + 0.51]10.21 + 0.53 095 + 0.17
0 r T € /r @ kse r
(10‘18 cm3) (10'18 cm3) (10_17 cm3) (10"11 cm3s_l) (10"11 cm3s_l) (10_10 cm3s_1)
295 + 24| 378 £ 26| 148 £ 2.0 1297 £+ 104 1]166.1 + 11.5| 652 + 8.7

Supplementary Material Table 6 — Fluorescence and polarization fit fraction of orientation destroyed ( pr ) for

rotationally inelastic collisions of NaK 2(4)'E"(v = 16, J = 30) molecules with argon, helium, and potassium
atoms (p = Ar, He, and K), and g/, values obtained from Eq. 37.

AJ s S s
41 073 £ 003]| 062 £ 006]| 095 =+ 0.05
=31 069 + 0.04| 000 £ 031] 08 =« 0.06
=21 056 £ 0.02] 028 £ 005 090 == 0.02
-1 055 £ 003] 033 =+ 0.14| 097 £+ 0.01
1 048 £ 0.02] 000 =« 0.15| 095 <+ 0.01
21 062 + 0.01 0.31 + 004 094 + 0.02
31 065 = 004 000 £+ 023 093 <+ 0.06
41 064 £+ 004]| 0.15 =+ 0.08] 1.00 =+ 0.15
< e g%
(10’11 cm3s’1) (10"11 cm3s"1) (10’10 cm3s’1)
4.91 (fixed) 0.71 (fixed) 4.03 (fixed)




Supplementary Material Table 7 — Fully separated fit rate coefficients (kﬁ" ) in units of the radiative rate I" and

in units of cm’s™ [the latter obtained by multiplying the fitted parameters (kﬁ‘] / F) by I' = 4.4 x 107 s7'] for

rotationally inelastic collisions of NaK 2(4)'Z"(v = 16, J = 30) molecules with argon, helium, and potassium
atoms (p = Ar, He, and K). Quenching rate coefficients are also given.

ki /T kyy, /T kg’ /T ki ki, ke’
A (10‘18 cm3) (10'18 cm3) (10’17 cm3) (10"11 cm3s_1) (10 " em’s 1) (10’10 cm3s’1)
41183 £ 0.111]2.09 + 0.09| 0.15 £+ 0.03 8.05 £+ 0.51 920 + 038 0.67 + 0.12
=31 143 £ 0.09] 050 =+ 0.03| 0.20 = 0.03 6.31 + 041 220 + 0.15| 0.89 + 0.15
21408 £ 023 3.84 £ 0.16| 035 £ 0.06 1797 + 1.0316.89 + 0.69 1.55 £+ 0.25
-1 217 £ 0.13] 099 £+ 0.06| 048 + 0.07 956 £ 058| 436 £ 024 | 2.10 = 0.32
0
1] 1.87 £ 0.12]1 098 £ 0.07| 091 + 0.12 824 £ 054 431 + 032 4.02 £ 0.53
21410 £ 023|397 £ 0.17] 0.73 + 0.11 1806 =+ 1.001749 + 0.75]| 320 + 048
3] 1.10 £ 0.07] 0.70 £ 0.04| 024 = 0.04 482 + 0.31 3.10 + 0.18 1.07 £+ 0.17
41 1.68 £ 0.10] 220 + 0.09| 0.16 + 0.03 740 + 045 9.66 + 041 0.69 + 0.15
0 r T € /r @ kse r
(10‘18 cm3) (10'18 cm3) (10_17 cm3) (10"11 cm3s_l) (10"11 cm3s_l) (10_10 cm3s_1)
271 £ 211|364 £+ 22 97 £ 19 1193 £ 90|1603 £+ 96| 427 + 82

Supplementary Material Table 8 — Fully separated fit fraction of orientation destroyed ( pr ) for rotationally

inelastic collisions of NaK 2(4)'= (v = 16, J = 30) molecules with argon, helium, and potassium atoms (p = Ar,
He, and K), and g; values obtained from Eq. 37.

AJ i foe I
41 075 £ 0.03]] 062 £ 005 095 =« 0.06
=31 070 + 0.04| 000 £+ 029| 087 = 0.07
21 059 + 0.02| 030 £ 004| 090 = 0.02
-1 059 + 0.03] 038 = 0.13| 097 <+ 0.01
1 053 £ 0.02] 000 == 0.12| 096 =+ 0.01
21 065 £ 001 034 <+ 003 095 =+ 0.02
3] 066 £ 0.04] 0.00 =+ 0.21 098 <+ 0.07
41 064 £+ 0.03] 0.18 £+ 0.07] 1.00 =+ 0.17
< e g%
(10’11 cm3s’1) (10"11 cm3s"1) (10’10 cm3s’1)
4.97 (fixed) 0.82 (fixed) 2.94 (fixed)




Supplementary Material Table 9 — Rate coefficients (k}f" ) in units of the radiative rate I' and in units of cm’s™

[obtained by multiplying the fitted parameters (k}fj / F) by I'=4.7 x 10" s™'] for rotationally inelastic collisions
of NaK 2(4)'="(v = 0, J = 14) molecules with argon, helium, and potassium atoms (p = Ar, He, and K).

ki /T kg /T ke /T o kg ke
A (10‘18 cm3) (10'18 cm3) (10_17 cm3) (10"11 cm3s"1) (10_11 cm3s’1) (10'10 cm3s"1)
-10| 038 = 0.09| 1.13 £ 0.12| 0.72 + 0.63 1.81 £ 041 | 533 £ 054| 339 £ 296
-91 0.19 £ 0.05| 060 = 0.10| 140 £ 057 089 = 022] 280 = 045| 6.56 =+ 2.67
-8 041 £ 0.06| 149 + 0.13| 1.53 £ 0.61 194 £ 026| 7.02 £ 060 7.20 £ 2.88
=71 042 £ 0.05| 085 £ 0.10] 124 £ 058 196 £ 025] 399 + 048 | 584 £+ 271
-6 075 £ 0.07| 2.12 £ 0.15] 188 £ 0.75| 351 = 034 | 997 £+ 0.71 885 £ 3.51
=51 057 £ 0.06| 096 = 0.11| 1.83 £ 0.69| 267 £ 030| 451 = 053] 860 + 3.25
-4 128 £ 0.10| 3.12 = 020] 429 £ 087| 6.01 £ 048 |14.67 = 095]20.17 £ 4.08
=31 079 £ 0.07| 132 £ 0.12| 289 £ 0.65| 3.70 £ 033 | 623 +£ 0.56|13.60 £ 3.04
=21 298 £ 021 | 5.11 £ 032] 894 £+ 1.67|14.00 = 1.01(2404 £+ 1524203 £ 7.83
-1 1.09 £ 009| 142 £+ 0.13| 333 = 074 510 £ 041| 6.66 + 0.59]|15.67 £ 3.47
0
1 1.19 £ 0.09| 159 £+ 0.13| 366 = 079 561 + 044 | 749 £+ 0.63|17.18 £ 3.69
21 351 £ 025 597 £ 037| 943 = 1841650 = 1.15]28.04 = 1.73 4430 =+ 8.65
31 098 £ 0.08| 154 = 0.13] 3.11 £ 0.70| 460 + 038 | 725 £+ 0.60|14.62 + 3.27
41 177 £ 013 | 430 £ 026 496 = 1.03| 831 = 0.61]20.22 = 1232331 + 4.84
5] 091 £ 0.08| 1.68 = 0.14| 237 £ 084 | 430 = 039| 788 = 065|11.12 £ 397
6| 1.13 £ 0.10| 3.52 = 020] 295 £ 098] 533 £+ 045|1654 £+ 096 |13.85 = 4.60
7] 083 £ 0.08| 1.76 = 0.14| 218 £ 080 3.89 £ 036| 827 = 0.65]10.24 £+ 3.75
8| 0.83 = 0.08| 3.14 £ 0.19| 276 £ 088] 392 £ 0391475 £ 0891295 £ 4.13
9] 076 £ 007 1.69 = 0.13| 1.8 £+ 0.74] 359 £ 034| 793 £ 0.63| 885 =+ 3.50
10| 0.69 £ 007| 278 = 0.17| 231 £ 0.79| 324 £+ 035|13.04 £ 0821087 £+ 3.70
11| 068 £ 007| 1.71 = 0.14| 200 £ 0.74| 3.18 £ 033 | 803 £ 0.64| 940 + 3.46
12| 064 £ 007| 261 = 0.17] 220 £ 0.76| 3.00 £ 0.33 1227 £ 0.78 1033 =+ 3.56
13| 060 £ 007| 1.64 = 0.13| 203 £ 072 284 £+ 032 769 £ 0.62| 953 £+ 3.40
14| 0.57 £ 006| 231 = 0.16| 1.86 £ 0.70| 2.67 +£ 0301083 £+ 0.73| 875 £+ 3.27
15| 060 £ 007| 1.62 = 0.13| 191 £ 071} 283 £+ 031 762 £ 0.62| 897 £+ 3.32
16| 050 £ 0.07| 2.15 = 0.15] 214 £ 0.72| 236 + 0.31|10.10 £ 0.70 | 10.08 + 3.36




Supplementary Material Table 10 — Rate coefficients (k}f" ) in units of the radiative rate I" and in units of cm’s™

[obtained by multiplying the fitted parameters (k}fj / F) by I'=4.7 x 10" s™'] for rotationally inelastic collisions
of NaK 2(4)'="(v = 0, J = 30) molecules with argon, helium, and potassium atoms (p = Ar, He, and K).

ki /T ke /T ke /T k) Ky, k'
A (10‘18 cm3) (10’18 cm3) (10'17 cm3) (10’11 cm3s’1) (10’11 cm3s’1) (10'10 cm3s’1)
=20 026 = 0.02]069 £ 0.1510.50 = 0.13 1.22 + 0.11 324 = 073 234 £ 0.60
-19(032 = 003|084 =+ 0.15|/060 + 0.14} 150 £ 0.12| 397 £ 071 | 281 = 0.66
-18{ 032 = 003|077 = 016|065 = 0.15] 151 £ 0.13| 3.62 £ 0.73| 3.04 = 0.69
-171035 £ 003084 += 0.17|064 £+ 0.15 1.62 £ 0.13| 396 £ 080 299 £+ 0.69
-16 1037 £ 003097 £ 0.16|0.10 £ 002 1.74 = 0.14| 455 £ 0.73| 046 =+ 0.07
-15{044 = 003|121 = 0.17|10.77 £ 0.17] 208 £ 0.14| 570 £ 080| 3.63 = 0.79
-14{ 046 = 003|106 = 016|094 + 0.19| 2.16 £ 0.16 | 496 + 0.75| 444 = 0.89
-131049 £ 003]1.19 £ 0.17|1086 + 0.18| 232 + 0.15| 557 £ 0.79| 4.05 £ 0.85
-121053 £ 004|120 = 0.17|1.13 £ 021 | 250 = 0.17| 565 £ 0.78| 532 £ 1.00
-11{056 = 004|128 = 0.17|1.00 £ 020] 264 £+ 0.17| 6.02 + 080| 469 £ 0093
-10{ 067 = 004|149 = 0.18|130 + 024} 3.15 £ 0.19| 7.02 £ 085] 6.12 = 1.15
91069 £ 004|153 +£ 0.18]1.08 £ 022] 325 £ 0.18| 720 + 0.87| 5.08 £ 1.02
81083 £ 005|167 £ 019|183 £ 030 392 £ 023| 786 = 088| 860 £ 1.42
-71070 = 004|172 £ 0.19|145 £ 025 329 £ 020 809 + 090| 680 = 1.16
—-6|1.12 = 006|198 = 020|242 + 037 527 £ 028 932 £ 094 |11.36 = 1.76
51096 £ 005|196 + 020|149 £ 027] 450 £ 022] 9.19 £ 096| 698 £ 1.28
41176 £ 0.11|3.00 £ 023382 £ 0.75| 826 * 052|14.10 = 1.08| 1797 £ 3.53
-3]1.14 £ 0.07|2.19 £ 0.19]|183 + 041 | 537 = 0311029 £ 089 | 859 + 1.93
-21344 £ 020|489 + 034|658 £ 135]16.15 £ 095]23.00 =+ 1.62|3094 £ 6.32
11152 £ 008295 £ 023210 £ 050 7.15 £ 038 | 13.88 £ 1.08| 985 £ 2.33
0
11141 = 0.08|250 = 020|220 £ 050 663 = 037|11.75 £ 0961035 = 2.33
21358 £ 021|535 £ 037]|7.02 £ 1421685 £ 1.00|25.16 + 1.74|33.01 = 6.68
31123 = 007256 £ 021195 £ 044 577 £ 0331204 £ 098 | 9.19 £+ 2.06
41184 + 0.12]13.10 £ 0241409 = 080| 865 £ 055]1455 = 1.11]19.23 £+ 3.75
51107 £ 005|225 £ 022|171 £ 030 501 = 0241057 £+ 1.02| 8.02 £+ 141
6133 £ 007|274 £ 024279 £ 043 627 = 0321287 = 1.12|13.09 = 2.04
71097 = 0.05]2.12 £ 021|156 + 028 455 + 023 998 + 1.00| 733 £+ 1.32
81103 £ 006|227 £ 0221206 = 035 484 £ 026]|1066 £ 1.02| 970 =+ 1.64
91085 £ 005|206 = 021|143 = 026] 4.00 £ 0.21 966 = 099| 6.72 £ 1.23
10 0.87 = 0.05|2.10 £ 021|170 £ 030 408 £ 023| 98 =+ 099| 801 = 141




Supplementary Material Table 11 — Rate coefficients (k}f" ) in units of the radiative rate I" and in units of cm’s™

[obtained by multiplying the fitted parameters (k}fj / F) by I'=4.7 x 10" s™'] for rotationally inelastic collisions
of NaK 2(4)'="(v = 1, J = 26) molecules with argon, helium, and potassium atoms (p = Ar, He, and K).

I I o & = @
A (10‘18 cm3) (10’18 cm3) (10'17 cm3) (10’11 cm3s’1) (10’11 cm3s’1) (10'10 cm3s’1)
-171020 = 006|045 = 0.07|1049 + 036 093 £+ 026 2.11 £ 033] 232 + 1.68
-16{ 024 = 006|081 = 010|043 + 036 1.13 £ 027 3.79 £ 046| 200 = 1.68
-151027 £ 004049 + 005|039 & 026 1.27 £ 020 232 + 0.25 1.81 + 1.24
-141034 + 005]1.02 £ 0.08|059 = 0.31 1.59 + 023 | 480 + 038 278 £+ 1.46
—-13(028 + 004|060 = 005|058 + 025| 132 £ 0.19| 280 +£ 024 | 274 = 1.20
-121037 = 004|1.13 = 0.07|10.70 £ 026 1.75 £ 0.19| 530 +£ 031| 328 = 1.21
-11]1037 £ 004079 £ 005|078 £ 026 1.76 = 0.19| 3.70 £ 025| 366 = 124
-10]046 = 005149 + 008|107 £ 031 2.16 = 021| 7.00 £ 037| 504 =+ 147
91048 = 005|081 = 0.06]|1.03 £ 031 227 £ 021 382 £+ 028| 482 = 147
-81066 = 006|184 + 0.09]|147 £ 041 309 £ 027| 865 £ 043 | 689 = 1.95
71055 £ 0051093 =+ 006|133 £ 035 258 = 023]| 435 £ 028 625 £ 1.65
6108 £ 007|240 + 0.11]252 £+ 052] 406 £ 0321126 = 051]|11.83 £ 246
-51072 £ 006|090 = 0.06]|127 £ 042 336 + 028 423 £+ 028| 596 + 1.98
41141 + 010|321 £ 0.18|3.81 £ 0.69| 661 = 0461510 = 085|17.89 = 3.23
31088 £ 006|1.11 = 007|160 = 039| 412 £ 028| 524 += 033]| 750 + 1.81
213.13 £ 020|5.13 £ 029|730 £ 1361469 + 092 |24.13 =+ 1.37|3431 £ 6.40
-1{1.17 £ 007|123 + 008|151 £ 047 552 £ 034| 578 £ 036| 7.11 = 2.20
0
1]1.15 =+ 008|126 + 0.08|214 + 049 542 + 035| 591 + 037]10.07 + 2.32
213.17 £ 020|528 =+ 030|748 £+ 1391490 + 0942482 + 1413517 £ 6.52
31095 = 006|1.19 £ 007149 £ 040| 446 £+ 029 558 £ 035] 7.00 = 1.86
41146 = 010353 £+ 0201400 £ 072 688 = 0471658 + 093 |18.81 =+ 3.37
5(1074 £ 005]|1.14 £ 007|125 £ 038 350 £ 025| 535 £ 031] 589 = 1.77
6034 = 004102 £ 006|087 £ 027 1.60 = 0.19| 478 £ 029| 4.10 = 1.29
71062 = 005|117 £ 007129 £ 036 289 £ 024 549 + 032] 607 = 1.70
81062 £ 005159 £ 008|120 = 036 291 £+ 024 | 746 £ 040| 564 = 1.71
91053 £ 005|104 £ 00608 =+ 030 248 £ 021 | 489 = 029| 406 £ 1.42
101048 £ 005|132 =+ 009|087 £ 035 225 £ 025| 6.18 = 041 | 4.11 £ 1.66
111044 £ 0051091 = 006|062 £ 030 208 £ 022| 426 = 030| 290 £+ 1.41
121034 +£ 005|128 &£ 0.09]0.84 + 0.35 1.60 + 024| 6.03 £ 044 | 396 + 1.63
131026 £ 0.04|067 = 006|050 = 028 124 £ 021 3.13 = 029]| 235 £ 1.30
141 0.18 £ 0.04|060 = 006|020 £ 023] 08 =+ 0.18| 280 = 028| 095 £ 1.06
151020 £ 0.04|051 £ 005{039 £ 024 094 £ 0.19| 241 = 026| 1.84 + 1.14
16 026 £ 0.04|084 =+ 007]037 £ 026] 1.21 £ 020| 397 = 034| 1.75 £ 1.21
171024 + 0.04|056 + 006|036 + 0.25 1.13 + 0.19| 265 £ 027 1.70 £ 1.16
181 0.20 £ 0.04|0.70 = 006|052 £ 026 093 = 0.19| 328 + 030| 246 <+ 1.23
191 0.19 £ 0.04|049 + 005|039 &£ 024 088 + 0.18| 2.29 + 0.25 1.83 + 1.12
201 0.15 £ 004044 = 005|028 £ 021 070 = 0.17] 205 £ 024 | 133 £+ 0098
211017 £ 006|038 = 007|026 = 031 078 = 026| 1.79 £ 032 122 £+ 1.46
2210.16 £ 005047 £+ 008|043 £ 034 076 = 026| 223 £ 035 200 = 1.59
231020 £ 0.06]046 += 007|039 + 034 093 + 026| 2.16 + 0.35 1.83 + 1.61




Supplementary Material Table 12 — Rate coefficients (kﬁ" ) in units of the radiative rate I and in units of cm’s™

[obtained by multiplying the fitted parameters (kﬁ" / F) by I' = 4.7 x 107 s™'] for rotationally inelastic collisions
of NaK 2(4)'="(v = 2, J = 44) molecules with argon, helium, and potassium atoms (p = Ar, He, and K).

ki /T kg /T ke /T k) ki, k'
A (10‘18 cm3) (10’18 cm3) (10'17 cm3) (10’11 cm3s’1) (10’11 cm3s’1) (10'10 cm3s’1)
-171020 = 004|040 = 005|011 + 022] 093 + 0.18| 1.86 + 0.21| 050 + 1.03
-16 0.16 = 0.04|038 = 0.05|0.07 =+ 022| 073 £ 0.19| 181 +£ 021| 033 = 1.04
-15]0.18 £ 005032 £+ 004|000 £ 024 085 = 022| 150 £ 020 000 £+ 1.14
-141023 £ 005060 = 006|023 £ 027 1.09 = 023 281 £+ 030| 1.06 £ 1.29
—131027 £ 004050 £ 0051027 +£ 024 128 = 020 234 + 0.23 1.28 + 1.11
—-121035 = 004|101 = 007|052 £ 026| 1.65 £ 021 473 £ 031| 244 = 1.21
-111040 £ 005069 = 006|042 £+ 027 190 = 022] 323 £ 026 196 = 1.28
-10]048 £ 005145 = 008|075 £ 030 227 = 023 679 £ 039 355 £+ 1.39
91050 = 006|078 £ 0.07|1056 + 034 236 £ 026 3.66 £ 031| 263 = 1.59
-81068 = 006|184 =+ 0.11|081 £ 040 321 £ 030| 867 £ 052| 381 = 1.87
71064 £ 006|093 = 007050 £ 035 303 = 027]| 438 + 031| 237 £ 1.65
61088 £ 007|235 £ 011|180 £+ 044| 414 + 031|11.03 = 053] 844 =+ 2.07
-51081 £ 006|105 = 007|075 £ 039] 383 = 029| 495 + 032] 351 = 1.85
41140 = 0.10|3.12 £ 0.18|3.01 £ 0.65| 658 £ 046|14.68 = 0.84 |14.16 = 3.04
-31103 £ 007|106 = 007|083 £+ 044] 483 £+ 034| 499 = 033]| 3.89 £ 2.09
21298 £ 020|504 =+ 029629 £ 1301403 £ 0922370 = 1.36|29.57 £ 6.12
-1{1.10 = 0.08|1.11 + 0.07|092 + 047 515 £ 036 519 £+ 034| 433 += 2.19
0
11129 = 009]1.14 £ 008 ]1.02 £ 053] 604 £ 041 534 £ 035]| 479 =+ 251
21294 £ 0.19|1522 + 030640 = 130]13.83 £+ 0912456 = 1.40]|30.08 £ 6.09
31103 = 007|106 £ 007087 £ 044| 484 =+ 035| 498 = 033] 4.10 = 2.09
41142 £+ 010332 £ 0.19|3.15 £ 066 668 = 0471559 £+ 0889|1480 =+ 3.11
5[1083 = 006|102 £ 007076 £ 040 389 £+ 030 478 £ 032] 358 = 1.86
61090 = 008|248 £+ 0.14 183 £ 052| 421 £ 037 ]11.65 = 0.65| 859 = 245
71066 = 007|096 £ 008070 £ 041| 3.10 £ 031 452 £+ 036| 329 = 191
81073 £ 008|207 £ 0.15(1.12 = 051] 342 £+ 039 973 £ 0.70| 526 = 241
91053 £ 0071085 = 009|068 = 043 248 + 034 | 401 = 040| 321 £ 2.04
101054 £ 007|159 = 0121076 £ 044 254 +£ 034| 748 = 0.58| 3.55 £ 2.06
111045 £ 0.07]10.77 £ 008|053 £ 041) 212 £ 032| 364 = 039| 251 £ 1.90
121050 £ 007|150 £ 0.12]10.72 £ 042] 233 £ 033] 704 =+ 056| 336 £+ 1.98
131042 £ 0071076 = 008|042 £+ 040 199 £ 032| 356 = 038| 197 £ 1.86
141038 £ 007|1.13 £ 0.10{055 £+ 038] 1.79 £ 031 | 532 + 048] 259 + 1.78
151041 + 0.09|0.78 + 0.11]0.38 £+ 0.51 190 = 040| 3.69 £+ 0.51 1.80 + 2.40
16032 +£ 008091 + 0.12]0.34 + 0.45 148 + 037| 426 £ 056 1.61 =+ 2.13




Supplementary Material Table 13 — Rate coefficients, k%, for rotationally inelastic collisions of NaK 2(4)'2 (v =

3

0, J = 14) molecules with argon atoms, corrected for multiple collision effects (using 7, =2.13x10" ¢m™ and

n, =2.12x10" cm™). The zeroth, first through sixth, 99", and 100" order (corrected) rate coefficients are given.
The final values are the averages of the 99™ and 100™ iteration values.

k22" for iteration n (in units of 107" cm’s™!
AJ kD—>C(0) — — — — — — — — -
Ar n=1 n=2 n=3 n=4 n=>5 n==6 n=99 | n=100 | Final

-10 1.81 1.03 1.07 1.20 1.14 1.19 1.15 1.17 1.17 1.17
-9 0.89 0.32 0.03 0.14 0.06 0.12 0.07 0.09 0.09 0.09
-8 1.94 0.84 0.45 0.54 0.44 0.52 0.45 0.48 0.48 0.48
=7 1.96 0.88 0.65 0.83 0.71 0.81 0.73 0.77 0.77 0.77
-6 3.51 1.75 1.40 1.53 1.42 1.53 1.44 1.48 1.48 1.48
-5 2.67 1.19 0.79 0.98 0.82 0.95 0.84 0.89 0.89 0.89
—4 6.01 3.36 2.97 3.03 2.88 3.01 2.89 2.94 2.94 2.94
-3 3.70 1.73 1.30 1.50 1.32 1.48 1.33 1.40 1.40 1.40
-2 14.00 10.75 11.58 11.80 11.64 11.80 11.66 11.72 11.72 11.72
-1 5.10 2.61 2.33 2.58 2.35 2.56 2.37 2.46 2.46 2.46

0

| 5.61 2.87 2.62 2.93 2.66 291 2.69 2.79 2.79 2.79
2 16.50 12.56 13.63 13.94 13.70 13.94 13.72 13.82 13.82 13.82
3 4.60 2.03 1.37 1.70 1.37 1.67 1.40 1.53 1.53 1.53
4 8.31 4.53 4.08 4.30 3.96 4.26 3.98 4.11 4.11 4.11
5 4.30 1.83 1.22 1.65 1.28 1.62 1.31 1.46 1.46 1.46
6

7

8

9

5.33 2.39 1.66 2.05 1.67 2.02 1.70 1.86 1.86 1.86
3.89 1.59 0.98 1.46 1.06 1.43 1.09 1.25 1.25 1.25
3.92 1.57 0.81 1.30 0.89 1.27 0.93 1.09 1.09 1.09
3.59 1.44 0.87 1.36 0.93 1.32 0.97 1.13 1.13 1.13

10 3.24 1.22 0.50 0.99 0.57 0.96 0.60 0.77 0.77 0.77
11 3.18 1.25 0.68 1.14 0.72 1.10 0.75 0.92 0.92 0.92
12 3.00 1.16 0.60 1.07 0.66 1.04 0.69 0.86 0.86 0.86
13 2.84 1.11 0.59 0.97 0.57 0.93 0.60 0.76 0.76 0.76
14 2.67 1.04 0.57 0.95 0.56 0.91 0.59 0.74 0.74 0.74
15 2.83 1.29 1.21 1.59 1.27 1.57 1.30 1.43 1.43 1.43

16 2.36 1.01 0.86 1.21 0.90 1.19 0.93 1.06 1.06 1.06




Supplementary Material Table 14 — Rate coefficients, &, , for rotationally inelastic collisions of NaK 2(4)'= (v =
0, J = 14) molecules with helium atoms, corrected for multiple collision effects (using 7, =2.95x10" cm and
n, =3.02x10" cm™). The zeroth, first through sixth, 99", and 100" order (corrected) rate coefficients are given.
The final values are the averages of the 5™ and 6™ iteration values.

ko) for iteration n (in units of 107" cm’s™!
AJ Pl -
He n= n=2 n=3 n=4 n=>5 n=06 n=99 | n=100 | Final

-10 5.33 2.81 2.82 2.96 2.86 3.03 2.81 3.78 2.08 2.92
-9 2.80 1.13 0.84 1.11 0.88 1.14 0.83 1.92 0.00 0.99
-8 7.02 3.41 2.96 2.99 2.81 3.07 2.73 4.17 1.66 2.90
-7 3.99 1.62 1.18 1.55 1.20 1.60 1.13 2.63 0.00 1.37
-6 9.97 5.00 4.52 4.54 4.27 4.65 4.17 6.11 2.73 441
-5 4.51 1.65 0.74 1.17 0.66 1.21 0.57 2.70 0.00 0.89
—4 14.67 8.04 8.02 8.04 7.66 8.17 7.53 9.99 5.71 7.85
-3 6.23 2.50 1.87 2.54 1.90 2.63 1.78 4.21 0.00 2.20
-2 24.04 15.82 17.65 17.99 17.52 18.17 17.37 20.31 15.21 17.77
-1 6.66 2.50 1.45 2.24 1.40 2.33 1.24 4.34 0.00 1.78

7.49 2.79 1.73 2.77 1.75 2.90 1.56 5.06 0.00 2.23

28.04 17.80 20.08 20.76 19.97 21.02 19.73 24.00 16.55 20.37
7.25 2.44 0.78 1.96 0.72 2.11 0.49 4.68 0.00 1.30

20.22 10.21 10.10 10.66 9.62 10.92 9.33 14.45 547 10.12

16.54 7.24 6.05 6.82 5.59 7.13 5.26 11.09 0.86 6.19

8.27 2.80 1.21 2.74 1.19 2.96 0.89 5.83 0.00 1.93
14.75 6.10 4.75 5.79 4.47 6.15 4.12 10.24 0.00 5.14

0
1
2
3
4
5 7.88 2.65 0.98 2.37 0.95 2.56 0.68 5.31 0.00 1.62
6
7
8
9

7.93 2.59 0.81 231 0.66 2.53 0.35 5.53 0.00 1.44

10 13.04 5.09 3.47 4.59 3.17 4.93 2.81 9.15 0.00 3.87
11 8.03 2.71 1.22 2.73 1.06 2.96 0.75 5.83 0.00 1.85
12 12.27 4.80 3.47 4.63 3.18 4.95 2.81 8.97 0.00 3.88
13 7.69 2.63 1.34 2.70 1.05 2.89 0.75 5.78 0.00 1.82
14 10.83 4.16 2.94 4.00 2.56 4.27 2.21 8.09 0.00 3.24
15 7.62 2.88 2.51 3.91 247 4.14 2.20 6.48 0.00 3.17

16 10.10 4.20 3.99 5.18 3.92 5.47 3.62 8.51 0.00 4.54




Supplementary Material Table 15 — Rate coefficients, k¢’ , for rotationally inelastic collisions of NaK 2(4)'= (v =
0, J = 14) molecules with potassium atoms, corrected for multiple collision effects (using 7, =2.13x10" cm”
and n, =2.12x10" cm™). The zeroth, first through sixth, 99" and 100™ order (corrected) rate coefficients are

given. The final values are the averages of the 99" and 100™ iteration values.

k2 for iteration n (in units of 107 cm’s™!
AJ Pl -
K n= n=2 n=3 n=4 n=>5 n=06 n=99 | n=100 | Final

-10 3.39 1.45 0.86 1.13 0.97 1.10 0.98 1.04 1.04 1.04
-9 6.56 3.77 3.96 4.37 4.17 4.35 4.20 4.27 4.27 4.27
-8 7.20 3.56 2.95 3.36 3.12 3.34 3.15 3.24 3.24 3.24
-7 5.84 2.46 1.33 1.67 1.35 1.61 1.38 1.48 1.48 1.48
-6 8.85 3.92 2.11 2.35 2.02 2.31 2.05 2.17 2.17 2.17
-5 8.60 3.85 2.57 3.04 2.63 2.99 2.67 2.82 2.82 2.82
—4 20.17 11.90 11.28 11.54 11.12 11.49 11.15 11.31 11.31 11.31
-3 13.60 7.01 6.33 6.95 6.45 6.91 6.50 6.70 6.70 6.70
-2 42.03 32.18 34.72 35.31 34.85 35.29 34.90 35.08 35.08 35.08
-1 15.67 8.03 7.16 7.79 7.14 7.70 7.19 7.43 7.43 7.43

0

1 17.18 8.90 8.27 9.14 8.38 9.07 8.45 8.74 8.74 8.74
2 44.30 32.84 35.69 36.58 35.87 36.54 35.93 36.22 36.22 36.22
3 14.62 6.75 5.27 6.30 5.37 6.20 545 5.81 5.81 5.81
4 23.31 12.57 11.40 12.10 11.15 11.99 11.22 11.59 11.59 11.59
5 11.12 4.38 2.03 3.28 2.21 3.16 2.30 2.71 2.71 2.71
6

7

8

9

13.85 5.78 3.09 4.11 3.02 4.01 3.11 3.54 3.54 3.54
10.24 3.93 1.78 3.25 2.09 3.14 2.19 2.64 2.64 2.64
12.95 5.56 3.98 543 431 5.37 441 4.87 4.87 4.87

8.85 3.18 0.87 2.30 1.09 2.17 1.19 1.66 1.66 1.66

10 10.87 4.39 2.67 4.00 2.82 3.90 291 3.38 3.38 3.38
11 9.40 3.67 2.00 3.32 2.14 3.22 2.24 2.71 2.71 2.71
12 10.33 4.29 2.98 4.19 3.05 4.11 3.15 3.61 3.61 3.61
13 9.53 4.00 2.88 3.96 2.84 3.85 2.93 3.37 3.37 3.37
14 8.75 3.54 2.18 3.08 2.01 2.98 2.08 2.51 2.51 2.51
15 8.97 4.20 4.10 5.12 4.20 5.06 4.28 4.65 4.65 4.65

16 10.08 5.22 5.64 6.62 5.78 6.59 5.85 6.20 6.20 6.20




Supplementary Material Table 16 — Rate coefficients, k%, for rotationally inelastic collisions of NaK 2(4)'= (v =
0, J = 30) molecules with argon atoms, corrected for multiple collision effects (using 7, =2.13x10" cm ™ and
n, =2.12x10" cm™). The zeroth, first through sixth, 99", and 100" order (corrected) rate coefficients are given.
The final values are the averages of the 5™ and 6™ iteration values.

k2 for iteration n (in units of 107" cm’s™!
AJ Pl -
Ar n= n=2 n=3 n=4 n=>5 n=06 n=99 | n=100 | Final
-20 1.22 0.45 0.36 0.62 0.32 0.65 0.28 0.96 0.00 0.47
-19 1.50 0.59 0.53 0.83 0.51 0.87 0.47 1.20 0.00 0.67
—18 1.51 0.53 0.30 0.61 0.24 0.66 0.19 1.07 0.00 0.43
-17 1.62 0.55 0.22 0.54 0.13 0.58 0.08 1.07 0.00 0.33
-16 1.74 0.58 0.18 0.55 0.11 0.60 0.05 1.11 0.00 0.33
-15 2.08 0.74 0.42 0.83 0.37 0.89 0.32 1.40 0.00 0.60
—14 2.16 0.74 0.34 0.80 0.31 0.86 0.25 1.42 0.00 0.56
-13 2.32 0.79 0.33 0.79 0.28 0.85 0.22 1.48 0.00 0.53
—12 2.50 0.85 0.29 0.78 0.25 0.84 0.19 1.54 0.00 0.51
-11 2.64 0.90 0.32 0.83 0.28 0.88 0.21 1.62 0.00 0.55
-10 3.15 1.13 0.53 1.06 0.51 1.12 0.44 1.91 0.00 0.78
-9 3.25 1.19 0.67 1.24 0.69 1.30 0.62 2.06 0.00 0.96
-8 3.92 1.50 0.87 1.38 0.84 1.44 0.77 2.30 0.00 1.11
-7 3.29 1.12 0.28 0.79 0.24 0.84 0.18 1.80 0.00 0.51
-6 5.27 2.22 1.60 2.01 1.50 2.08 1.44 3.00 0.39 1.76
-5 4.50 1.79 1.21 1.72 1.22 1.78 1.16 2.69 0.08 1.47
—4 8.26 4.20 3.94 4.20 3.72 4.24 3.66 5.21 2.64 3.95
-3 5.37 2.26 1.63 2.02 1.55 2.06 1.49 3.06 0.43 1.77
-2 16.15 11.30 12.64 13.02 12.64 13.08 12.58 14.00 11.64 12.83
-1 7.15 3.53 342 3.82 342 3.87 3.37 4.87 2.35 3.62
0
1 6.63 3.10 2.70 2.99 2.63 3.03 2.58 4.01 1.63 2.81
2 16.85 12.00 13.32 13.62 13.36 13.69 13.32 14.53 12.50 13.51
3 5.77 2.56 1.99 2.27 1.97 2.31 1.93 3.22 1.05 2.12
4 8.65 4.50 4.03 4.08 3.81 4.10 3.77 4.93 2.98 3.93
5 5.01 2.16 1.52 1.75 1.51 1.78 1.47 2.60 0.69 1.63
6 6.27 2.98 2.44 2.58 2.39 2.63 2.36 3.36 1.66 2.50
7 4.55 2.04 1.58 1.78 1.58 1.79 1.55 2.47 0.90 1.67
8 4.84 2.23 1.73 1.84 1.67 1.85 1.65 2.44 1.06 1.75
9 4.00 1.98 1.90 2.12 1.98 2.13 1.96 2.63 1.46 2.04
10 4.08 2.11 2.08 2.27 2.17 2.30 2.15 2.73 1.73 2.23




Supplementary Mateial Table 17 — Rate coefficients, &}’ , for rotationally inelastic collisions of NaK 2(4)'2 (v =
0, J = 30) molecules with helium atoms, corrected for multiple collision effects (using n,, =2.95x10" cm and
n, =3.02x10" cm™). The zeroth, first through sixth, 99", and 100" order (corrected) rate coefficients are given.
The final values are the averages of the 5™ and 6™ iteration values.

ko) for iteration n (in units of 107" cm’s™!
AJ Pl -
He n= n=2 n=3 n=4 n=>5 n=06 n=99 | n=100 | Final
-20 3.24 1.12 0.97 1.65 0.78 1.92 0.40 3.04 0.00 1.16
-19 3.97 1.46 1.46 2.22 1.30 2.52 0.90 3.75 0.00 1.71
—18 3.62 1.12 0.52 1.25 0.20 1.58 0.00 3.14 0.00 0.79
-17 3.96 1.21 0.39 1.09 0.00 1.41 0.00 3.35 0.00 0.70
-16 4.55 1.46 0.80 1.69 0.50 2.07 0.00 4.00 0.00 1.03
-15 5.70 2.04 1.71 2.70 1.49 3.12 0.94 5.10 0.00 2.03
—14 4.96 1.52 0.54 1.55 0.26 1.97 0.00 4.32 0.00 0.98
-13 5.57 1.75 0.74 1.75 0.42 2.18 0.00 4.82 0.00 1.09
—12 5.65 1.72 0.49 1.59 0.22 2.04 0.00 4.88 0.00 1.02
-11 6.02 1.83 0.49 1.60 0.19 2.06 0.00 5.19 0.00 1.03
-10 7.02 2.29 1.15 2.31 0.89 2.78 0.21 6.09 0.00 1.50
-9 7.20 2.35 1.13 2.30 0.89 2.76 0.22 6.24 0.00 1.49
-8 7.86 2.64 1.40 2.50 1.15 2.98 0.49 6.73 0.00 1.74
-7 8.09 2.75 1.56 2.69 1.36 3.15 0.71 6.98 0.00 1.93
-6 9.32 3.34 2.06 2.90 1.61 3.33 0.97 7.82 0.00 2.15
-5 9.19 3.29 2.13 3.09 1.86 3.52 1.23 7.92 0.00 2.37
—4 14.10 6.39 6.46 7.19 6.05 7.60 5.46 11.94 0.00 6.53
-3 10.29 3.86 2.71 3.45 2.34 3.84 1.76 8.74 0.00 2.80
-2 23.00 13.60 16.00 16.76 15.81 17.14 15.28 21.82 9.17 16.21
-1 13.88 6.33 6.54 7.34 6.44 7.74 5.92 12.35 0.00 6.83
0
1 11.75 4.77 3.78 4.14 3.36 4.45 2.88 9.94 0.00 3.67
2 25.16 15.69 18.28 18.77 18.20 19.13 17.79 24.18 12.04 18.46
3 12.04 5.15 4.57 4.98 4.42 5.32 4.02 10.43 0.00 4.67
4 14.55 6.75 6.17 6.09 5.59 6.36 5.22 11.70 0.00 5.79
5 10.57 4.32 3.30 3.46 3.02 3.72 2.66 8.95 0.00 3.19
6 12.87 5.95 5.55 5.58 5.26 5.86 4.95 10.92 0.00 541
7 9.98 4.28 3.57 3.70 3.40 3.92 3.11 8.44 0.00 3.51
8 10.66 4.80 4.18 4.10 3.85 4.27 3.58 8.81 0.00 3.93
9 9.66 4.68 4.82 5.06 4.88 5.24 4.66 8.77 0.74 4.95
10 9.86 5.06 5.39 5.61 5.51 5.81 5.33 9.00 1.78 5.57




Supplementary Material Table 18 — Rate coefficients, k2, for rotationally inelastic collisions of NaK 2(4)'>"(v =
0, J = 30) molecules with potassium atoms, corrected for multiple collision effects (using 7, =2.13x10" cm”

and n, =2.12x10" cm™). The zeroth, first through sixth, 99" and 100™ order (corrected) rate coefficients are
given. The final values are the averages of the 5™ and 6" iteration values.

k2 for iteration n (in units of 107 cm’s™!
AJ Pl -
K n= n=2 n=3 n=4 n=>5 n=06 n=99 | n=100 | Final
-20 2.34 0.91 0.76 1.18 0.70 1.23 0.65 1.81 0.00 0.94
-19 2.81 1.13 1.04 1.56 1.01 1.63 0.96 2.20 0.16 1.29
—18 3.04 1.17 0.88 1.36 0.77 1.41 0.71 2.13 0.00 1.06
-17 2.99 1.02 0.42 0.99 0.27 1.04 0.20 1.87 0.00 0.62
-16 0.46 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-15 3.63 1.25 0.55 1.30 0.48 1.38 0.40 2.27 0.00 0.89
—14 4.44 1.66 1.08 1.83 1.03 1.90 0.95 2.91 0.00 1.43
-13 4.05 1.34 0.36 1.24 0.31 1.32 0.22 2.37 0.00 0.77
—12 5.32 1.97 1.14 2.01 1.08 2.10 0.99 3.32 0.00 1.54
-11 4.69 1.56 0.41 1.43 0.40 1.50 0.31 2.67 0.00 0.91
-10 6.12 2.22 1.03 1.93 0.92 2.02 0.82 3.47 0.00 1.42
-9 5.08 1.66 0.21 1.27 0.19 1.33 0.10 2.71 0.00 0.72
-8 8.60 3.58 2.69 3.62 2.62 3.74 2.52 5.18 0.85 3.13
-7 6.80 2.53 1.37 2.51 1.45 2.59 1.36 3.89 0.00 1.98
-6 11.36 5.13 4.21 4.95 3.97 5.06 3.87 6.61 2.19 4.46
-5 6.98 2.50 0.87 1.90 0.85 1.97 0.76 3.58 0.00 1.36
—4 17.97 9.77 9.73 10.29 9.34 10.37 9.24 11.96 7.58 9.81
-3 8.59 3.38 1.91 2.87 1.88 2.92 1.79 4.43 0.09 2.36
-2 30.94 21.64 24.07 24.79 24.00 24.91 23.92 26.39 22.40 24.41
-1 9.85 4.18 3.02 3.92 3.03 3.98 2.96 5.54 1.34 3.47
0
1 10.35 4.50 3.35 4.14 3.35 4.19 3.28 5.72 1.76 3.73
2 33.01 23.67 26.13 26.71 26.12 26.81 26.06 28.17 24.75 26.43
3 9.19 3.80 2.36 3.06 2.38 3.11 2.32 4.54 0.92 2.71
4 19.23 10.78 10.45 10.65 10.08 10.70 10.01 11.99 8.75 10.35
5 8.02 3.23 1.75 2.36 1.78 2.40 1.73 3.65 0.49 2.07
6 13.09 6.52 5.64 5.93 5.48 6.01 5.43 7.16 4.33 5.72
7 7.33 3.09 2.00 2.51 2.03 2.51 1.99 3.57 0.96 2.25
8 9.70 4.61 3.72 3.98 3.60 4.01 3.55 4.94 2.64 3.78
9 6.72 3.20 2.94 3.45 3.11 3.47 3.09 4.26 2.31 3.28
10 8.01 4.18 4.12 4.49 4.24 4.53 4.21 5.21 3.54 4.37




Supplementary Material Table 19 — Rate coefficients, k%, for rotationally inelastic collisions of NaK 2(4)'= (v =
1, J = 26) molecules with argon atoms, corrected for multiple collision effects (using n, =1.50x10" cm™ and

n, =1.48x10" cm™). The zeroth, first through sixth, 99™ and 100" order (corrected) rate coefficients are given.
The final values are the averages of the 99™ and 100" iteration values.

k2 for iteration n (in units of 107" cm’s™!
AJ Pl -
Ar n= n=2 n=3 n=4 n=>5 n=06 n=99 | n=100 | Final

-17 0.93 0.41 0.34 0.45 0.37 0.44 0.38 0.41 0.41 0.41
-16 1.13 0.50 0.41 0.54 0.44 0.52 0.45 0.48 0.48 0.48
-15 1.27 0.55 0.42 0.57 0.45 0.55 0.46 0.50 0.50 0.50
-14 1.59 0.72 0.59 0.75 0.62 0.73 0.64 0.68 0.68 0.68
-13 1.32 0.50 0.19 0.35 0.21 0.33 0.23 0.27 0.27 0.27
—12 1.75 0.73 0.43 0.61 0.46 0.58 0.48 0.53 0.53 0.53
-11 1.76 0.72 0.43 0.64 0.48 0.61 0.50 0.55 0.55 0.55
-10 2.16 0.91 0.55 0.75 0.59 0.72 0.61 0.66 0.66 0.66
-9 2.27 0.99 0.70 0.93 0.76 0.90 0.79 0.84 0.84 0.84
-8 3.09 1.45 1.13 1.36 1.20 1.34 1.22 1.27 1.27 1.27
-7 2.58 1.10 0.67 0.89 0.71 0.86 0.73 0.79 0.79 0.79
-6 4.06 1.98 1.53 1.71 1.54 1.69 1.56 1.62 1.62 1.62
-5 3.36 1.55 1.17 1.40 1.22 1.38 1.24 1.30 1.30 1.30
—4 6.61 3.75 3.39 3.48 3.31 3.45 3.33 3.38 3.38 3.38
-3 4.12 2.00 1.60 1.78 1.61 1.76 1.63 1.69 1.69 1.69
-2 14.69 11.50 12.34 12.54 12.39 12.53 12.41 12.47 12.47 12.47
-1 5.52 3.05 2.93 3.12 2.95 3.10 2.97 3.03 3.03 3.03

542 2.96 2.79 2.97 2.80 2.95 2.82 2.88 2.88 2.88

14.90 11.76 12.60 12.76 12.61 12.74 12.62 12.68 12.68 12.68

4.46 2.25 1.93 2.11 1.93 2.09 1.95 2.01 2.01 2.01

6.88 4.15 4.04 4.16 4.00 4.13 4.02 4.07 4.07 4.07

1.60 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2.89 1.31 0.99 1.20 1.02 1.18 1.05 1.11 1.11 1.11

291 1.42 1.31 1.54 1.39 1.52 1.41 1.46 1.46 1.46

0
1
2
3
4
5 3.50 1.64 1.26 1.47 1.29 1.45 1.31 1.37 1.37 1.37
6
7
8
9

2.48 1.11 0.84 1.05 0.87 1.02 0.89 0.95 0.95 0.95

10 2.25 1.01 0.78 0.98 0.82 0.95 0.84 0.89 0.89 0.89
11 2.08 0.93 0.74 0.96 0.79 0.94 0.81 0.87 0.87 0.87
12 1.60 0.64 0.35 0.55 0.39 0.52 0.41 0.46 0.46 0.46
13 1.24 0.44 0.08 0.27 0.11 0.25 0.13 0.19 0.19 0.19
14 0.86 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 0.94 0.31 0.00 0.15 0.00 0.13 0.02 0.07 0.07 0.07
16 1.21 0.51 0.39 0.57 0.45 0.56 0.47 0.51 0.51 0.51
17 1.13 0.47 0.35 0.53 0.40 0.51 0.42 0.46 0.46 0.46
18 0.93 0.36 0.20 0.34 0.22 0.32 0.24 0.27 0.27 0.27
19 0.88 0.34 0.17 0.29 0.18 0.28 0.19 0.23 0.23 0.23
20 0.70 0.25 0.04 0.14 0.03 0.12 0.04 0.08 0.08 0.08
21 0.78 0.31 0.15 0.24 0.14 0.22 0.15 0.18 0.18 0.18
22 0.76 0.35 0.34 0.44 0.37 0.43 0.38 0.40 0.40 0.40

23 0.93 0.50 0.55 0.64 0.57 0.63 0.58 0.61 0.61 0.61




Supplementary Material Table 20 — Rate coefficients, &, , for rotationally inelastic collisions of NaK 2(4)'= (v =
1, J = 26) molecules with helium atoms, corrected for multiple collision effects (using 7, =1.13x10" cm ™ and

n, =2.92x10" cm™). The zeroth, first through sixth, 99", and 100" order (corrected) rate coefficients are given.
The final values are the averages of the 5™ and 6™ iteration values.

ko) for iteration n (in units of 107" cm’s™!
AJ Pl -
He n= n=2 n=3 n=4 n=>5 n=06 n=99 | n=100 | Final

-17 2.11 0.87 0.71 1.02 0.78 1.01 0.78 1.31 0.48 0.89
-16 3.79 1.78 1.65 1.93 1.71 1.94 1.70 2.25 1.39 1.82
-15 2.32 0.85 0.38 0.71 0.40 0.70 0.40 1.07 0.02 0.55
—14 4.80 2.20 1.85 2.15 1.88 2.16 1.87 2.55 1.48 2.01
-13 2.80 1.02 0.41 0.78 0.42 0.77 0.41 1.22 0.00 0.59
—12 5.30 2.26 1.47 1.73 1.41 1.75 1.40 2.20 0.94 1.57
—11 3.70 1.50 1.09 1.57 1.18 1.57 1.17 2.06 0.68 1.37
-10 7.00 3.26 2.69 3.02 2.70 3.06 2.68 3.55 2.19 2.87
-9 3.82 1.45 0.78 1.25 0.80 1.24 0.79 1.78 0.24 1.02
-8 8.65 4.20 3.60 3.88 3.53 3.93 3.51 4.46 2.98 3.72
-7 4.35 1.70 1.05 1.59 1.11 1.59 1.10 2.18 0.50 1.34
-6 11.26 5.91 5.50 5.72 5.34 5.76 5.32 6.32 4.76 5.54
-5 4.23 1.53 0.56 1.08 0.56 1.08 0.55 1.72 0.00 0.82
—4 15.10 8.74 8.72 8.86 8.45 8.90 8.43 9.47 7.86 8.66
-3 5.24 2.12 1.45 2.03 1.50 2.04 1.49 2.69 0.83 1.76
-2 24.13 17.15 18.74 19.04 18.66 19.09 18.64 19.65 18.08 18.87
-1 5.78 2.43 1.84 2.42 1.87 2.43 1.86 3.10 1.18 2.15

591 2.48 1.85 241 1.84 242 1.83 3.10 1.14 2.12

24.82 17.90 19.60 19.91 19.47 19.93 19.46 20.48 18.90 19.69

5.58 2.25 1.52 2.09 1.51 2.10 1.50 2.78 0.81 1.80

16.58 10.39 11.14 11.52 11.09 11.55 11.08 12.08 10.52 11.31

4.78 1.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5.49 2.29 1.78 2.38 1.80 2.39 1.80 3.03 1.13 2.09

7.46 3.48 3.12 3.63 3.18 3.64 3.17 4.16 2.62 341

0
1
2
3
4
5 5.35 2.13 1.38 1.96 1.37 1.96 1.36 2.62 0.67 1.66
6
7
8
9

4.89 1.97 1.39 1.95 1.38 1.95 1.38 2.54 0.74 1.66

10 6.18 2.73 2.24 2.72 2.25 2.71 2.25 3.22 1.71 248
11 4.26 1.67 1.11 1.68 1.14 1.68 1.14 2.21 0.54 1.41
12 6.03 2.79 2.57 3.03 2.59 3.03 2.58 3.50 2.06 2.81
13 3.13 1.07 0.29 0.82 0.32 0.82 0.32 1.31 0.00 0.57
14 2.80 0.82 0.00 0.00 0.00 0.00 0.00 0.26 0.00 0.00
15 241 0.74 0.00 0.37 0.00 0.36 0.00 0.84 0.00 0.18
16 3.97 1.68 1.40 1.83 1.45 1.82 1.46 2.19 1.02 1.64
17 2.65 0.96 0.53 1.01 0.59 1.01 0.59 1.36 0.14 0.80
18 3.28 1.37 1.13 1.54 1.19 1.53 1.19 1.85 0.81 1.36
19 2.29 0.82 0.40 0.79 0.41 0.79 0.41 1.11 0.01 0.60
20 2.05 0.67 0.02 0.27 0.00 0.25 0.00 0.59 0.00 0.12
21 1.79 0.60 0.12 0.41 0.06 0.39 0.07 0.72 0.00 0.23
22 2.23 0.96 0.91 1.23 0.97 1.23 0.98 1.44 0.69 1.10

23 2.16 0.98 1.03 1.34 1.08 1.34 1.09 1.56 0.81 1.21




Supplementary Material Table 21 — Rate coefficients, k¢, for rotationally inelastic collisions of NaK 2(4)'Z (v =
1, J = 26) molecules with potassium atoms, corrected for multiple collision effects (using n, =1.50x10"7 cm™ and
n, =1.48x10" cm™). The zeroth, first through sixth, 99™ and 100" order (corrected) rate coefficients are given.
The final values are the averages of the 99™ and 100" iteration values.

k2 for iteration n (in units of 107 cm’s™!
AJ Pl -
K n= n=2 n=3 n=4 n=>5 n=06 n=99 | n=100 | Final

—17 2.32 1.13 1.12 1.45 1.23 1.42 1.26 1.34 1.34 1.34
-16 2.00 0.81 0.49 0.83 0.57 0.78 0.60 0.69 0.69 0.69
-15 1.81 0.61 0.00 0.27 0.00 0.21 0.00 0.09 0.09 0.09
—14 2.78 1.12 0.61 1.05 0.71 0.99 0.75 0.86 0.86 0.86
-13 2.74 1.03 0.32 0.78 0.41 0.72 0.46 0.58 0.58 0.58
—12 3.28 1.24 0.33 0.80 0.41 0.74 0.46 0.58 0.58 0.58
-11 3.66 1.48 0.77 1.32 0.90 1.25 0.96 1.09 1.09 1.09
-10 5.04 2.19 1.40 1.95 1.53 1.89 1.58 1.72 1.72 1.72
-9 4.82 2.07 1.35 1.93 1.46 1.85 1.52 1.67 1.67 1.67
-8 6.89 3.17 2.21 2.71 2.26 2.65 2.32 2.47 2.47 2.47
-7 6.25 2.88 2.20 2.84 2.36 2.77 2.42 2.58 2.58 2.58
-6 11.83 6.51 5.98 6.46 6.01 6.42 6.07 6.23 6.23 6.23
-5 5.96 2.48 1.22 1.82 1.30 1.74 1.37 1.54 1.54 1.54
—4 17.89 10.93 10.48 10.77 10.29 10.69 10.34 10.50 10.50 10.50
-3 7.50 3.43 2.36 3.02 2.52 2.96 2.58 2.76 2.76 2.76
-2 34.31 27.02 28.79 29.27 28.86 29.24 28.91 29.06 29.06 29.06
-1 7.11 3.06 1.57 2.12 1.59 2.03 1.65 1.83 1.83 1.83

10.07 5.32 4.85 5.54 5.04 548 5.10 5.28 5.28 5.28

35.17 28.14 29.92 30.36 29.93 30.30 29.98 30.13 30.13 30.13

7.00 3.05 1.70 2.27 1.74 2.18 1.80 1.98 1.98 1.98

18.81 12.35 12.54 12.96 12.53 12.90 12.59 12.73 12.73 12.73

4.10 1.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6.07 2.83 2.25 2.95 245 2.88 2.52 2.69 2.69 2.69

5.64 2.62 2.16 2.78 2.36 2.72 242 2.56 2.56 2.56

0
1
2
3
4
5 5.89 2.45 1.18 1.77 1.24 1.68 1.31 1.48 1.48 1.48
6
7
8
9

4.06 1.60 0.66 1.25 0.74 1.15 0.81 0.96 0.96 0.96

10 4.11 1.72 1.05 1.57 1.13 1.49 1.18 1.32 1.32 1.32
11 2.90 1.03 0.11 0.68 0.21 0.60 0.27 0.42 0.42 0.42
12 3.96 1.79 1.45 1.94 1.54 1.87 1.59 1.72 1.72 1.72
13 2.35 0.81 0.03 0.56 0.15 0.50 0.21 0.34 0.34 0.34
14 0.95 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 1.84 0.60 0.00 0.37 0.00 0.30 0.03 0.15 0.15 0.15
16 1.75 0.59 0.03 0.38 0.07 0.33 0.11 0.21 0.21 0.21
17 1.70 0.59 0.09 0.48 0.16 0.44 0.20 0.31 0.31 0.31
18 2.46 1.14 1.04 1.41 1.14 1.37 1.18 1.27 1.27 1.27
19 1.83 0.73 0.41 0.74 0.47 0.70 0.51 0.60 0.60 0.60
20 1.33 0.44 0.00 0.14 0.00 0.09 0.00 0.00 0.00 0.00
21 1.22 0.41 0.00 0.16 0.00 0.11 0.00 0.02 0.02 0.02
22 2.00 1.07 1.17 1.41 1.23 1.39 1.26 1.33 1.33 1.33

23 1.83 0.98 1.06 1.27 1.10 1.24 1.13 1.19 1.19 1.19




Supplementary Material Table 22 — Rate coefficients, k%, for rotationally inelastic collisions of NaK 2(4)'= (v =
2, J = 44) molecules with argon atoms, corrected for multiple collision effects (using n, =1.69x10" cm™ and

n, =1.65x10" cm™). The zeroth, first through sixth, 99™ and 100" order (corrected) rate coefficients are given.
The final values are the averages of the 99™ and 100" iteration values.

k2 for iteration n (in units of 107" cm’s™!
AJ Pl -
Ar n= n=2 n=3 n=4 n=>5 n=06 n=99 | n=100 | Final

-17 0.93 0.44 0.44 0.56 0.48 0.55 0.49 0.52 0.52 0.52
-16 0.73 0.27 0.11 0.23 0.14 0.22 0.15 0.18 0.18 0.18
-15 0.85 0.29 0.03 0.16 0.05 0.14 0.06 0.10 0.10 0.10
—14 1.09 0.41 0.18 0.32 0.21 0.31 0.22 0.26 0.26 0.26
-13 1.28 0.49 0.22 0.39 0.26 0.37 0.27 0.32 0.32 0.32
—12 1.65 0.68 0.43 0.61 0.47 0.59 0.48 0.53 0.53 0.53
-11 1.90 0.81 0.57 0.76 0.62 0.74 0.63 0.69 0.69 0.69
-10 2.27 0.98 0.69 0.87 0.72 0.85 0.73 0.79 0.79 0.79
-9 2.36 1.01 0.69 0.88 0.72 0.86 0.74 0.80 0.80 0.80
-8 3.21 1.53 1.27 1.46 1.31 1.45 1.32 1.38 1.38 1.38
-7 3.03 1.36 1.02 1.22 1.06 1.21 1.07 1.14 1.14 1.14
-6 4.14 2.02 1.64 1.79 1.63 1.78 1.64 1.71 1.71 1.71
-5 3.83 1.82 1.48 1.67 1.50 1.65 1.51 1.58 1.58 1.58
—4 6.58 3.71 3.48 3.57 3.39 3.55 341 3.47 3.47 3.47
-3 4.83 2.47 2.25 2.44 2.27 2.43 2.28 2.36 2.36 2.36
-2 14.03 10.73 11.64 11.83 11.67 11.82 11.68 11.75 11.75 11.75
-1 5.15 2.60 2.27 2.42 2.23 2.40 2.24 2.32 2.32 2.32

6.04 3.36 3.33 3.54 3.36 3.53 3.38 3.45 3.45 3.45

13.83 10.47 11.37 11.56 11.40 11.56 11.42 11.48 11.48 11.48

4.84 241 2.09 2.27 2.08 2.25 2.10 2.17 2.17 2.17

6.68 3.74 3.52 3.63 3.45 3.61 3.46 3.53 3.53 3.53

4.21 2.00 1.56 1.73 1.56 1.71 1.57 1.64 1.64 1.64

3.10 1.35 0.94 1.17 0.99 1.15 1.01 1.08 1.08 1.08

342 1.59 1.29 1.51 1.34 1.50 1.36 1.42 1.42 1.42

0
1
2
3
4
5 3.89 1.80 1.42 1.63 1.45 1.61 1.46 1.54 1.54 1.54
6
7
8
9

2.48 1.02 0.61 0.83 0.66 0.81 0.68 0.74 0.74 0.74

10 2.54 1.08 0.68 0.87 0.71 0.85 0.72 0.78 0.78 0.78
11 2.12 0.87 0.51 0.70 0.55 0.68 0.56 0.62 0.62 0.62
12 2.33 1.05 0.82 1.01 0.87 0.99 0.88 0.93 0.93 0.93
13 1.99 0.87 0.64 0.79 0.65 0.77 0.67 0.71 0.71 0.71
14 1.79 0.77 0.54 0.68 0.55 0.66 0.56 0.61 0.61 0.61
15 1.90 0.97 0.98 1.12 1.02 1.11 1.03 1.07 1.07 1.07

16 1.48 0.69 0.62 0.75 0.65 0.73 0.66 0.70 0.70 0.70




Supplementary Material Table 23 — Rate coefficients, &, , for rotationally inelastic collisions of NaK 2(4)'= (v =
2, J = 44) molecules with helium atoms, corrected for multiple collision effects (using n,,, =1.13x10" cm ™ and

n, =2.92x10" cm™). The zeroth, first through sixth, 999", and 1000™ order (corrected) rate coefficients are
given. The final values are the averages of the 999" and 1000™ iteration values.

k") for iteration n (in units of 107" cm’s™!
AJ Pl -
He n= n=2 n=3 n=4 n=>5 n=6 | n=999 | n=1000 | Final
-17 1.86 0.82 0.79 1.05 0.89 1.04 0.90 0.97 0.97 0.97
-16 1.81 0.63 0.13 0.38 0.21 0.37 0.21 0.29 0.29 0.29
-15 1.50 0.46 0.00 0.10 0.00 0.07 0.00 0.00 0.00 0.00
—14 2.81 1.05 0.40 0.65 0.44 0.64 0.44 0.54 0.54 0.54
-13 2.34 0.85 0.37 0.68 0.42 0.66 0.43 0.55 0.55 0.55
—12 4.73 2.12 1.64 1.92 1.67 1.92 1.67 1.80 1.80 1.80
-11 3.23 1.30 0.90 1.28 0.97 1.26 0.98 1.12 1.12 1.12
-10 6.79 3.32 2.95 3.22 2.95 3.23 2.95 3.09 3.09 3.09
-9 3.66 1.45 0.90 1.28 0.92 1.26 0.94 1.10 1.10 1.10
-8 8.67 4.39 3.98 4.21 3.92 4.23 3.92 4.07 4.07 4.07
-7 4.38 1.81 1.30 1.74 1.34 1.72 1.36 1.54 1.54 1.54
-6 11.03 5.87 5.53 5.71 5.41 5.74 5.40 5.57 5.57 5.57
-5 4.95 2.09 1.60 2.08 1.65 2.06 1.67 1.86 1.86 1.86
—4 14.68 8.48 8.45 8.57 8.24 8.59 8.23 8.41 8.41 8.41
-3 4.99 2.02 1.36 1.86 1.40 1.83 1.41 1.62 1.62 1.62
-2 23.70 16.71 18.27 18.56 18.24 18.60 18.24 18.42 18.42 18.42
-1 5.19 2.10 1.42 1.96 1.47 1.93 1.49 1.71 1.71 1.71
0
1 5.34 2.19 1.56 2.12 1.64 2.10 1.65 1.87 1.87 1.87
2 24.56 17.31 18.94 19.25 18.92 19.29 18.91 19.10 19.10 19.10
3 4.98 1.95 1.18 1.71 1.22 1.69 1.24 1.46 1.46 1.46
4 15.59 8.93 8.88 9.02 8.67 9.04 8.66 8.85 8.85 8.85
5 4.78 1.87 1.12 1.65 1.18 1.62 1.19 1.40 1.40 1.40
6 11.65 5.98 5.41 5.62 5.28 5.65 5.27 5.46 5.46 5.46
7 4.52 1.77 1.08 1.59 1.15 1.57 1.16 1.36 1.36 1.36
8 9.73 4.81 4.27 4.56 4.25 4.60 4.24 4.42 4.42 4.42
9 4.01 1.53 0.80 1.26 0.85 1.24 0.86 1.05 1.05 1.05
10 7.48 3.38 2.54 2.79 2.49 2.81 2.48 2.64 2.64 2.64
11 3.64 1.39 0.74 1.14 0.77 1.12 0.78 0.95 0.95 0.95
12 7.04 3.39 3.01 3.33 3.06 3.35 3.05 3.20 3.20 3.20
13 3.56 1.46 1.05 1.39 1.06 1.36 1.06 1.21 1.21 1.21
14 5.32 2.40 1.89 2.13 1.88 2.13 1.87 2.00 2.00 2.00
15 3.69 1.79 1.84 2.18 1.92 2.17 1.93 2.05 2.05 2.05
16 4.26 1.98 1.76 2.02 1.82 2.03 1.82 1.93 1.93 1.93




Supplementary Material Table 24 — Rate coefficients, k¢’ , for rotationally inelastic collisions of NaK 2(4)'= (v =

2, J = 44) molecules with potassium atoms, corrected for multiple collision effects (using n, =1.69x10" cm™

and n, =1.65x10" cm ). The zeroth, first through sixth, 99" and 100™ order (corrected) rate coefficients are

given. The final values are the averages of the 99" and 100™ iteration values.

k2 for iteration n (in units of 107 cm’s™!
AJ Pl -
K n= n=2 n=3 n=4 n=>5 n=06 n=99 | n=100 | Final

-17 0.50 0.14 0.00 0.07 0.00 0.04 0.00 0.01 0.01 0.01
-16 0.33 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-14 1.06 0.32 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00
-13 1.28 0.41 0.00 0.17 0.00 0.10 0.00 0.02 0.02 0.02
—12 2.44 1.03 0.61 1.02 0.74 0.96 0.79 0.87 0.87 0.87
-11 1.96 0.71 0.06 0.52 0.21 0.45 0.27 0.35 0.35 0.35
-10 3.55 1.60 1.09 1.59 1.24 1.52 1.30 1.40 1.40 1.40
-9 2.63 1.00 0.21 0.76 0.41 0.68 0.47 0.56 0.56 0.56
-8 3.81 1.53 0.43 0.90 0.49 0.82 0.55 0.67 0.67 0.67
-7 2.37 0.74 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00
-6 8.44 4.62 4.11 4.65 4.21 4.58 4.28 4.41 4.41 4.41
-5 3.51 1.30 0.02 0.69 0.23 0.60 0.31 0.44 0.44 0.44
—4 14.16 8.85 8.51 8.93 8.43 8.83 8.50 8.65 8.65 8.65
-3 3.89 1.44 0.00 0.70 0.18 0.60 0.25 0.41 0.41 0.41
-2 29.57 24.00 25.49 26.09 25.62 26.02 25.69 25.84 25.84 25.84
-1 4.33 1.62 0.00 0.70 0.13 0.59 0.21 0.38 0.38 0.38

4.79 1.94 0.61 1.41 0.84 1.32 0.92 1.11 1.11 1.11

30.08 24.32 25.87 26.50 25.98 26.44 26.06 26.23 26.23 26.23

4.10 1.50 0.00 0.65 0.05 0.55 0.13 0.32 0.32 0.32

14.80 9.25 8.99 9.48 8.90 9.39 8.98 9.16 9.16 9.16

8.59 4.53 3.87 4.46 3.90 4.39 3.97 4.16 4.16 4.16

3.29 1.18 0.00 0.73 0.17 0.66 0.25 0.44 0.44 0.44

5.26 2.38 1.58 2.20 1.67 2.14 1.74 1.92 1.92 1.92

0
1
2
3
4
5 3.58 1.26 0.00 0.58 0.00 0.48 0.06 0.25 0.25 0.25
6
7
8
9

3.21 1.24 0.38 1.08 0.54 1.00 0.61 0.79 0.79 0.79

10 3.55 1.41 0.47 1.02 0.51 0.95 0.57 0.75 0.75 0.75
11 2.51 0.91 0.08 0.68 0.19 0.61 0.25 0.42 0.42 0.42
12 3.36 1.47 0.97 1.51 1.06 1.45 1.12 1.27 1.27 1.27
13 1.97 0.69 0.00 0.45 0.02 0.38 0.07 0.21 0.21 0.21
14 2.59 1.10 0.66 1.08 0.70 1.03 0.74 0.87 0.87 0.87
15 1.80 0.74 0.48 0.89 0.57 0.85 0.61 0.72 0.72 0.72

16 1.61 0.63 0.31 0.65 0.36 0.62 0.40 0.50 0.50 0.50




Supplementary Material Table 25 — Rate coefficients (kﬁ’ ) in units of the radiative rate I" and in units of cm’s™

[obtained by multiplying the fitted parameters (k;” / F) by ' =2.82 x 10" s™'] for rotationally inelastic collisions

of NaCs 2(4)'Z"(v = 14, J = 32) molecules with argon and cesium atoms (p = Ar and Cs). In this fit, the value of
kS / I' was allowed to vary freely.

ki /T k& /T ke kel
A (10’18 cm3) (10’17 cm3) (10’ll cm3s’l) (10’10 cm3s’l)
41 077 £ 0.13| 0.06 + 0.06| 2.16 + 035| 0.18 + 0.17
-3 088 + 0.13| 0.14 + 007 247 + 037| 039 + 0.21
=21 163 + 021| 0.17 £ 0.11| 461 + 058| 049 + 0.30
-1| 357 £ 043 032 + 0211006 + 122]| 0.89 + 0.60
0
1| 333 £ 039 0.00 + 0.14] 938 + 1.09| 0.00 + 0.40
2] 1.89 +£ 023 0.18 + 0.12| 534 + 0.66| 052 + 0.33
31 1.03 £ 0.14| 0.11 +£ 007 292 + 039] 032 + 0.19
41 079 +£ 0.10| 0.02 £ 0.03| 221 £ 029 0.06 £+ 0.10
K Jr €/ € K
(10‘18 cm3) (10’17 cm3) (10"11 cm3s_1) (10'10 cm3s"1)
2577 + 447 224 + 2287268 £+ 12.61| 632 + 643




Supplementary Material Table 26 — Rate coefficients (kﬁ’ ) in units of the radiative rate I" and in units of cm’s™

[obtained by multiplying the fitted parameters (k;” / F) by ' =2.82 x 10" s™'] for rotationally inelastic collisions

of NaCs 2(4)'Z"(v = 14, J = 32) molecules with argon and cesium atoms (p = Ar and Cs). In this fit, the value of

k& /T was allowed to vary between the limits 1 X 107" cm® and 1 x 107" em’.

ki /T k& /T ke kel
A (10’18 cm3) (10’17 cm3) (10’ll cm3s’l) (10’10 cm3s’l)
41 077 £ 0.13| 0.06 + 0.06| 2.17 + 035| 0.18 + 0.17
-3 088 + 0.13| 0.14 + 007 248 + 037| 039 + 0.21
21 164 £+ 021 0.17 £ 0.11| 463 + 058| 048 + 0.30
-1 358 + 043| 031 + 021]10.11 + 1.23]| 0.88 + 0.60
0
1| 334 £ 039 0.00 + 0.14] 941 + 1.09]| 0.00 + 0.40
2] 190 £ 024 0.18 + 0.12| 537 +£ 0.66| 052 + 0.33
31 1.04 £+ 0.14| 0.11 +£ 007 294 + 039] 032 + 0.19
41 079 £ 0.10| 0.02 £ 0.03| 223 £ 029 0.06 + 0.10
K Jr €/ € K
(10‘18 cm3) (10’17 cm3) (10"11 cm3s_1) (10'10 cm3s"1)
2597 + 450| 221 +£ 228]7323 4+ 12.69| 623 + 643




Supplementary Material Table 27 — Rate coefficients (kﬁ’ ) in units of the radiative rate I" and in units of cm’s™

[obtained by multiplying the fitted parameters (k;” / F) by ' =2.82 x 10" s™'] for rotationally inelastic collisions

of NaCs 2(4)'Z"(v = 14, J = 32) molecules with argon and cesium atoms (p = Ar and Cs). In this fit, the value of
kS /T was fixed at 0.

ki /T k& /T ke kel
A (10’18 cm3) (10’17 cm3) (10’ll cm3s’l) (10’10 cm3s’l)
-41 075 £ 0.11| 0.02 + 0.04| 2.11 + 032] 006 + 0.11
=31 088 + 0.11| 0.06 =+ 0.02] 249 + 031]| 0.18 + 0.06
=21 1.60 £+ 0.18| 0.07 £ 002| 452 + 050| 020 + 0.07
-1| 350 + 037 0.10 £+ 005 988 + 1.05| 027 £ 0.13
0
1| 28 + 029 0.00 + 003 805 + 0.83] 0.00 + 0.09
2] 1.86 £ 020 0.07 £ 003 525 £ 057 0.19 £+ 0.08
31 1.01 £ 012 0.05 = 002| 2.84 + 034| 0.14 £+ 0.05
4| 074 +£ 0.09| 000 £ 0.01| 2.08 £ 0.25]| 0.00 = 0.04
K Jr €/ € K
(10‘18 cm3) (10’17 cm3) (10"11 cm3s_1) (10'10 cm3s"1)
2483 £+ 3.80| 0.00 (fixed) |70.01 = 10.72 | 0.00 (fixed)




Supplementary Material Table 28 — Rate coefficients (kﬁ’ ) in units of the radiative rate I" and in units of cm’s™

[obtained by multiplying the fitted parameters (k;” / F) by ' =2.82 x 10" s™'] for rotationally inelastic collisions

of NaCs 2(4)'Z"(v = 14, J = 32) molecules with argon and cesium atoms (p = Ar and Cs). In this fit, the value of
k& /T was fixed at 1.0 x 107'% cm’.

ki /T ke /T ke ks
A (lO’18 cm3) (10’17 cm3) (10’11 cm3s’1) (10’10 cmSS’l)
—41 073 +£ 0.13| 021 £ 0.05] 206 £ 036] 059 + 0.13
-3| 0.75 £ 0.13| 039 £+ 0.03] 2.13 £ 036 1.11 £+ 0.08
21 154 +£ 021 052 £+ 003] 435 £ 058 147 £ 0.08
-1 336 £ 043 1.07 £ 005] 948 + 1.23| 3.00 £ 0.14
0
1| 343 + 042 039 +£ 0.07| 968 + 1.18| 1.11 + 0.19
21 1.79 £ 024 058 £ 0.03| 505 £ 0.67] 1.63 + 0.09
31 098 + 0.14| 033 £+ 0.02| 276 £ 040| 094 + 0.06
41 078 + 0.11] 0.12 + 0.02| 221 + 032] 034 + 0.07
K /1 K2 /T K K
(10‘18 cm3) (10'17 cm3) (10_11 cm3s’1) (10_10 cm3s_1)
24.19 £+ 4.49]10.00 (fixed) |68.22 + 12.66 |28.20 (fixed)




Supplementary Material Table 29 — Rate coefficients (kﬁ’ ) in units of the radiative rate I" and in units of cm’s™

[obtained by multiplying the fitted parameters (k;” / F) by ' =2.82 x 10" s™'] for rotationally inelastic collisions
of NaCs 2(4)'Z"(v = 14, J = 32) molecules with argon and cesium atoms (p = Ar and Cs). In this fit, the value of

k& /T was fixed at 3.0 x 107'% cm’.

ki /T ke /T ke ks
A (lO’18 cm3) (10’17 cm3) (10’11 cm3s’1) (10 " cm’s ')
-4 069 + 0.15| 058 £ 0.06| 194 + 043]| 1.64 + 0.16
=31 055 £ 0.16| 099 £+ 0.04] 156 &£ 044 280 + 0.13
21 140 £+ 025 139 £ 004 394 + 071 392 + 0.11
-1 3.04 £ 053 293 £ 006 858 £ 149| 826 =+ 0.17
0
1] 364 + 054 139 +£ 0.09]|1026 + 153| 392 + 024
21 1.63 £ 029 156 + 004 460 + 081 | 440 + 0.12
31 089 + 0.17| 090 £+ 0.03| 250 + 048] 2.53 + 0.09
41 078 + 0.14| 037 +£ 0.04| 220 £ 040| 1.05 = 0.11
K /1 K2 /T K K
(10‘18 cm3) (10'17 cm3) (10_11 cm3s’1) (10_10 cm3s_1)
22.02 £ 5.57130.00 (fixed) |62.10 £ 15.72 | 84.60 (fixed)




Supplementary Material Table 30 — Rate coefficients (kﬁ’ ) in units of the radiative rate I" and in units of cm’s™

[obtained by multiplying the fitted parameters (k;” / F) by ' =2.82 x 10" s™'] for rotationally inelastic collisions

of NaCs 2(4)'Z"(v = 14, J = 32) molecules with argon and cesium atoms (p = Ar and Cs). In this fit, the value of
k& /T was fixed at 5.0 x 107'% cm’.

ki /T ke /T ki ks
A (10’18 cm3) (10’17 cm3) (10’11 cm3s’l) (10’10 cmSS’l)
-4 0.67 £ 0.18| 095 £ 0.06| 1.88 =+ 0.51 268 + 0.18
3| 042 + 0.18| 157 £ 0.06| 1.18 £ 0.52 444 + 0.17
21 131 £ 030 225 + 0.05| 3.68 + 0.85 633 + 0.13
-1] 285 £ 063| 475 £ 007] 804 = 1.77| 1339 £+ 0.20
0
1] 383 +£ 0.67| 238 £+ 0.11]10.81 = 1.90 6.71 £+ 0.30
21 154 £ 034] 253 +£ 005 434 = 0.97 7.13 + 0.15
31 0.83 £ 020 146 + 004 233 + 0.58 412 + 0.11
41 079 £ 0.17] 0.63 + 005 222 + 049 1.77 £+ 0.14
K2 /1 K/ € K
(10’18 cm3) (10_17 cm3) (10"11 cm3s"1) (10_10 cm3s_1)
2093 £ 6.76 | 50.00 (fixed) |59.01 £ 19.07 | 141.00 (fixed)




Supplementary Material Table 31 — Rate coefficients (kﬁ’ ) in units of the radiative rate I" and in units of cm’s™

[obtained by multiplying the fitted parameters (k;” / F) by ' =2.82 x 10" s™'] for rotationally inelastic collisions

of NaCs 2(4)'Z"(v = 14, J = 32) molecules with argon and cesium atoms (p = Ar and Cs). In this fit, the value of
k& /T was fixed at 7.0 x 107'% cm’.

ki /T ke /T ki ks
A (10’18 cm3) (10’17 cm3) (10’11 cm3s’l) (10’10 cmSS’l)
—41 0.67 = 0.21 1.32 £ 0.07] 1.88 + 0.59 373 + 0.21
3] 030 £ 021 2.15 £ 0.08] 0.84 = 0.61 6.07 £ 0.22
=21 127 £ 035| 3.09 £ 0.06| 3.58 £ 0.99 873 £ 0.16
-1 277 £ 074| 654 £+ 008 7.81 £ 2.08| 1844 =+ 0.23
0
1{ 409 + 081 337 &£ 0.13|11.53 + 229 949 + 0.36
21 150 £ 041] 348 + 0.06| 424 + 1.14 983 + 0.18
3] 080 £ 024 203 £ 0.05| 227 + 0.68 571 + 0.14
4|1 082 £+ 020] 0.88 + 0.07] 231 + 0.58 249 + 0.18
K2 /1 K/ € K
(10’18 cm3) (10_17 cm3) (10"11 cm3s"1) (10_10 cm3s_1)
2093 £+ 8.09|70.00 (fixed) |59.01 + 22.83 |197.40 (fixed)




Supplementary Material Table 32 — Rate coefficients (kﬁ’ ) in units of the radiative rate I" and in units of cm’s™

[obtained by multiplying the fitted parameters (k;” / F) by ' =2.82 x 10" s™'] for rotationally inelastic collisions

of NaCs 2(4)'Z"(v = 14, J = 32) molecules with argon and cesium atoms (p = Ar and Cs). In this fit, the value of
k2 JT was fixed at 10.0 x 107'° cn’.

ki /T ke /T kg ki
A (10’18 cm3) (10’17 cm3) (10’ll cm3s’l) (10’10 cm3s’1)
—4| 0.71 £ 0.26 1.87 £ 0.09| 2.00 £ 0.74 528 + 0.26
=31 0.10 £ 0.27 3.04 £ 0.11] 029 + 0.78 8.58 + 0.30
=21 130 £ 044 436 + 007 366 £ 125| 1229 + 0.19
-1 2.83 £ 0.93 920 + 0.10| 7.97 £ 261 | 2594 + 027
0
1| 462 + 1.05 484 + 0.16]13.04 + 295| 13.64 + 0.46
21 1.55 £ 0.1 491 + 008| 437 + 145 1385 + 0.22
3] 0.83 £+ 0.30 287 £ 006] 234 £ 0.86 8.10 + 0.18
41 091 £ 0.26 1.26 £+ 0.09| 256 + 0.73 355 + 0.24
K Jr K2 /r € K
(10‘18 cm3) (10'17 cm3) (10"11 cm3s_1) (10’10 cm3s’1)
2294 £ 10.44 | 100.00 (fixed) | 64.68 + 29.44 |282.00 (fixed)




