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Figure S1. CYLview generated structures, total electronic energy, zero-point energy (ZPE)

correction, sum of electronic energy and ZPE, HOMO and LUMO energy levels, and HOMO-

LUMO energy gaps (Egap) for various isomers along dissociation pathway of CH;OH" calculated
at the M06-2X/6-311++G(d,P) level of theory. Energy values are in Hartree.
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Figure 3 (a): The table below shows H", H,*, H3", and total counts for CH;0OH (800 nm, 29 fs).

Linear polarization

Laser intensity H* H,* H;t Total counts
(X103 W/cm?)

1.464 3626 742 281 57580
2.074 48972 12303 4177 494767
2.684 126167 38038 14159 615655
3.294 117697 38844 13531 429667
3.904 297870 110973 38968 1.06562E6
4.514 637358 248615 86673 2.16302E6
5.124 1.39961E6 559553 192061 4.50857E6
5.734 436404 174967 59956 1.29985E6
6.344 914395 365239 123704 2.74564E6
6.954 1.7041E6 709146 246124 4.7542E6
7.564 146423 57942 20240 477268
8.174 166130 70747 24706 485537
8.784 763532 321847 112155 1.94869E6
9.394 267345 116523 41773 690857
10.004 996926 453612 167727 2.4285E6
10.614 756418 345990 129554 1.82521E6
11.224 234085 107725 41127 580155
11.834 147536 69298 26885 361262
12.444 238141 116818 46919 559954




Circular polarization

Laser intensity H* H,* H;* Total counts
(X103 W/cm?)

1.464 23521 1056 749 832632

2.074 95333 24514 10295 944037

2.684 90093 20460 8322 886558

3.294 149205 40055 14896 804020

3.904 460022 127666 44194 1.82188E6
4.514 690632 199429 64504 2.48267E6
5.124 695254 211579 66464 2.23595E6
5.734 659170 219357 68682 1.99104E6
6.344 529268 192135 56079 1.54919E6
6.954 340189 123950 38092 933879

7.564 3.66982E6 1.44678E6 459210 9.39042E6
8.174 2.81924E6 1.06966E6 326906 7.20384E6
8.784 3.49724E6 1.40248E6 444396 8.74879E6
9.394 695640 299123 96616 1.71949E6
10.004 1.27317E6 560081 180619 3.13663E6
10.614 534921 240183 77584 1.31568E6
11.224 575806 271274 88072 1.39402E6
11.834 1.02341E6 476726 156137 2.47214E6
12.444 832949 420555 143977 2.01126E6




Figure 3 (c): The table below shows H*, D*, HD", D,", D,H", D;", and total counts for CD;OH

(800 nm, 29 fs).

Laser H* D+ HD* D,* D,H* D;* Total
intensity counts
(X101
W/cm?)

1.464 33102 25929 0 0 0 0 700649
2.074 97749 106037 1485 16601 6431 0 1.4428E6
2.684 152703 159505 6081 27174 20554 0 1.58002E6
3.294 130946 139714 4932 23883 11515 0 1.11108E6
3.904 349975 345460 12835 62359 39067 3849 | 2.37841E6
4.514 205006 206923 6580 36901 22945 2480 1.2883E6
5.124 214181 228394 8100 38815 28349 4762 1.2436E6
5.734 269618 305686 10726 50394 44822 8358 1.40975E6
6.344 131601 159710 5255 25284 27848 6791 590096
6.954 82900 107939 3601 16887 22113 5524 324828
7.564 107185 132914 4085 19199 25054 6361 452045
8.174 127818 162478 4956 22170 34852 9520 497072
8.784 115120 150464 4389 20229 36186 8660 414016
9.394 94407 125190 3715 16892 30060 7043 352426
10.004 158336 209898 6216 27708 47476 10427 508307
10.614 97223 132454 3843 16384 26973 4798 298237
11.224 130313 176933 5253 21706 32403 5313 390320




11.834 141074 190763 5395 22312 29512 4134 406850

12.444 147527 198637 5622 22332 28228 3546 418427

Figure 3 (¢): The table below shows H,", H3*, and total counts for CH;0OH (1300 nm, 29 fs).

Laser intensity H,* H;* Total counts

(X103 W/cm?)
2.074 598 288 80770
3.294 13731 4044 873513
4.514 57185 14921 2.42786E6
5.734 205304 54030 3.12504E6
6.954 58285 15043 2.96569E6
8.174 32356 8626 3.3797E6
9.394 16202 4162 1.29868E6
10.614 22977 6627 1.44781E6
11.834 13256 3526 548997




