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Figure S1: Squared modulus of the final state obtained under the interaction of
the sequence of two LCPs, as described in Table 2(a).
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Figure S2: Squared modulus of the final state obtained under the interaction of
the sequence of three LCPs, as described in Table 2(b).
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Figure S3: Squared modulus of the final state obtained under the interaction of
the sequence of four LCPs, as described in Table 2(c).
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Figure S4: (a) Time evolution of the population of the vibrational eigenstates of
BrHBr~ ¥ig, ¥i°g, \Il%)‘j’l‘, Wipg, and, \Ilbog under the interaction with a sequence
of two LCPs. (b) Composite laser field sequence of two LCPs. The black dots
on the horizontal axis show the time of the highest intensity value for each of
the two LCPs, t¢;, as described in Table 2(a).
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Figure S5: (a) Time evolution of the population of the vibrational eigenstates of
BrHBr~ Wiy, ¥i°h, U§t, UiE, and, Uis under the interaction with a sequence
of three LCPs. (b) Composite laser field sequence of three LCPs. The black
dots on the horizontal axis show the time of the highest intensity value for each
of the three LCPs, tg ;, as described in Table 2(b).



T ‘ T T T T | T T T T ‘ T T T T | T 1 T T | T T T T | T T T T ‘ T
Lor (a)
L ion i

0,0
0.8~ — \p;)mf |
? —w ]
06+ o
s | —w
% = 4
A~ 04+ _
0.2+ —
0.0~ -
T T Y T
3 T 7 T L T T Tt U U
3 b) -
— 2 — (1) ®) E
f_ 1E . o E
o U
T
—2F E
_3 ; [ T T R T Y Y I SN S YIS S N YT T M S YT YN S AN Y SO T é

0 5000 10000 15000 20000 25000 30000
Time [a.u.]

Figure S6: (a) Time evolution of the population of the vibrational eigenstates of
BrHBr~ Wiy, ¥i°h, U§t, UiE, and, Uis under the interaction with a sequence
of four LCPs. (b) Composite laser field sequence of four LCPs. The black dots
on the horizontal axis show the time of the highest intensity value for each of
the four LCPs, t¢ ;, as described in Table 2(c).



Table S1: Final populations of the vibrational eigenstates ¥i°"  under the

Vz,VR?

interaction of a sequence of two LCPs, as described in Table 2(a)

v, wvgr Population v, wvgr Population v, wvgr Population
0 0 0.4719 2 0 0.0643 4 0 0.0042
0 1 0.0088 2 1 0.0792 4 1 0.0024
0o 2 0.0336 2 2 0.0183 4 2 0.0022
0o 3 0.0143 2 3 0.0056 4 3 0.0003
0 4 0.0008 2 4 0.0103 4 4 0.0003
1 0 0.0494 3 0 0.0273

1 1 0.1323 3 1 0.0219

1 2 0.0281 3 2 0.0044

1 3 0.0101 3 3 0.0036

1 4 0.0044 3 4 0.0019




Table S2: Final populations of the vibrational eigenstates ¥i°"  under the

V2, VR

interaction of a sequence of three LCPs, as described in Table 2(b)

v, wvgr Population v, wvgr Population v, wvgr Population
0 0 0.1575 2 0 0.1598 4 0 0.0001
0 1 0.0480 2 1 0.0337 4 1 0.0013
0o 2 0.0490 2 2 0.0000 4 2 0.0033
0o 3 0.0025 2 3 0.0013 4 3 0.0004
0 4 0.0097 2 4 0.0012 4 4 0.0001
1 0 0.3058 3 0 0.0028

1 1 0.0292 3 1 0.0077

1 2 0.1109 3 2 0.0057

1 3 0.0528 3 3 0.0039

1 4 0.0130 3 4 0.0003




Table S3: Final populations of the vibrational eigenstates \IILO:VR, under the
interaction of a sequence of four LCPs, as described in Table 2(c)

v, wvgr Population v, wvgr Population v, wvgr Population

0 0 0.0390 2 0 0.3794 4 0 0.0070

0 1 0.1085 2 1 0.0662 4 1 0.0064

0 2 0.0073 2 2 0.0148 4 2 0.0007

0 3 0.0278 2 3 0.0094 4 3 0.0017

0 4 0.0080 2 4 0.0129 4 4 0.0004

1 0 0.1055 3 0 0.0354

1 1 0.0117 3 1 0.0443

1 2 0.0166 3 2 0.0173

1 3 0.0344 3 3 0.0025

1 4 0.0415 3 4 0.0011
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