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S1: Details of the computational methodology

The ground state wavefunction v''(r,0) is launched into the first excited state upon time-
delayed pulse-pair interaction and following the first-order perturbation theory, the time-

dependent excited state wavepacket (WP) is written as,
U’(T, t) — %f_too dt/{e—iHe(t—t’)/h[‘ueg [El(t’) + EZ (tr)]e—ngt’/h } U”(T‘, 0) (Sl)

Now, the time-dependent WP propagation in the excited state is numerically evaluated
following the split-operator method using a grid-based spatial coordinate. If we consider the
dimension of spatial and temporal grid to be m and n respectively, then from equation S1 the
overall WP can be obtained as a spatiotemporal matrix i.e., in the form of spatiotemporal

quantum carpet (QC) and can be represented as follows,

v'(r,t) =
(V11 (L t) v (L ty)  vis(ts) e v ty) e v (g, te)
Vy1(rp,t1) v ty)  vaz(rats) o v (O tr) o v (1, ty)
v31(r3,t1)  v3(r3,t2)  viz(rs,t3) . v (s tp) o w3, (13, ty) (S2)
—v;nl (Tmr tl) Ur,nz (Tm' tz) Ur,n3 (Tm, ts) Ur’nr (Tmf t‘r) vém (rm: tn)‘mxn

where 7y, 1,,.. 1;,, denotes the spatial and t4, t,,.. t,, denotes the temporal grid. Each column in
the matrix represents the corresponding WP at that particular time and each consecutive column
is evaluated from the last time-evolved column. Therefore, the time-dependent WP after pulse-

pair interaction at a time delay 7 is obtained as,
[ v{‘r (T'l, t‘r) 1
vé‘r (TZ' t‘r)

v'(rt:it =1) = v3.(r3,t;) (S3)

‘vTInT (rm’ tT)‘mxl
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Therefore, the complex conjugate of v’ is,

v*(rtit=1) = [Uﬁ- (T'l, tr) 1.75;. (rZI tr) vé*,(r3, t‘r) v;r’lk‘r(rm: tr)]lxm (S4)

As the space dependence is trivial, considering only the time-dependence, following the bra-

ket notation, the outer product of v’ and its complex conjugate is,
[ vir(rlr tr) 1
vér (rZ' tr)

|v’(t))(v,(t)| = Ué.,;(Tg,t.,;) X [‘Uf;- (T'l;t-;) Uéi-(rz,t.[) U;}(Té,tr) vr,rtr(rm' t‘r)]

[ Vnr (T, E) ]

[ U{T(rl' tT)Uﬁ- (rll t‘r) vir (rll tr)vgg (rZ' t‘L') vir (rl' t‘r)vg‘r (Tm' t‘r) ]
vér(rzr tr)vﬁ' (rl' tr) vér (rZ' t‘r)vé‘:r (7”2' tr) vér (7"2' tr)vr,;lkr (Tm: tr)
= (S5)
—vr’nr (rmr tr)vffr (Tl' t‘r) vrlm: (T‘m, t‘r)vé"ﬁr (7”2, tr) Ur’nr (Tm: tr)vr,;{‘r (rm' t‘r)— mxm

Therefore, by summing over the diagonal elements of the equation S5, the excited state

population as a function of interpulse delay 7 is obtained as,

P(t)y=Tr (Jv'(r,t:it =D))v'(r, t: t = 1))
= V1 (1, t) V1 (1, 6) + 0o (2, t) U2 (1, 1) + -+ Ve (1, £) Vi (1, 1)
= vir (1, t) Vi (1, ) + vp (1, £V (12, t0) + o+ Ui (B, £2) U (i, )

=@ (r,t:t =1)|v'(r, t:t = 1)) (S6)
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Figure S1: Norm of the excited state wavepacket upon pulsed excitation for two different sets
of coordinate grid sizes. The plot shows that the norm remains invariant over time for the grid
size of -10 A to 10 A (shown in blue) and -20 A to 20 A (shown in red) with 512 grid points.
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Figure S2: (a) Spatial mapping of excited state population as a function of interpulse delay
after introducing a chirp of —1000 fs?. (b) Excited state population within the left well (shown
in red) and the right well (shown in green) as a function of interpulse delay. (c) Total excited
state population obtained by summing up both the contributions from the left and the right

wells as a function of interpulse delay.
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Figure S3: (a) Spatial mapping of excited state population as a function of interpulse delay
after introducing a chirp of —2000 fs?. (b) Excited state population within the left well (shown
in red) and the right well (shown in green) as a function of interpulse delay. (c) Total excited
state population obtained by summing up both the contributions from the left and the right

wells as a function of interpulse delay.
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Figure S4: (a) Spatial mapping of excited state population as a function of interpulse delay
after introducing a chirp of +1000 fs?. (b) Excited state population within the left well (shown
in red) and the right well (shown in green) as a function of interpulse delay. (c) Total excited
state population obtained by summing up both the contributions from the left and the right

wells as a function of interpulse delay.
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Figure SS. (a) Spatial mapping of excited state population as a function of interpulse delay
after introducing a chirp of +2000 fs2. (b) Excited state population within the left well (shown
in red) and the right well (shown in green) as a function of interpulse delay. (c) Total excited
state population obtained by summing up both the contributions from the left and the right

wells as a function of interpulse delay.
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Figure S6: Simulated quantum carpet structure prepared by 16,300 cm™1 excitation for E,=
200 cm™! for (a) v” =1 (b) v’ = 2, (¢) v"” = 3. The color bar corresponds to the absolute
value of the complex WP in space and time and the unit of the color bar is A1,
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Figure S7: Wavefunctions for the asymmetric double well potentials.
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