Supplementary Information (SI) for Chemical Science.
This journal is © The Royal Society of Chemistry 2025

S1

Supporting Information for: The hole
mass in Car-Parrinello molecular
dynamics: insights into the dynamics of

excitation

Sherif Abdulkader Tawfik*! and Tiffany Walsh?

!Applied Artificial Intelligence Institute, Deakin University, Geelong, Victoria 3216, Australia

’Institute for Frontier Materials, Deakin University, Geelong, Victoria 3216, Australia

(a) U, = 200, uy = 500, y, = 100
—1.01€6
]
50.8
i
S06
2
£0.4
> n
G0.2 |
g \
g, oM AU
0 500 1000 1500 2000
Wavenumber (cm™1)
(c) U, = 400, u, = 500, y, = 200
~1.04%°
b
So.s8
o
So6
2
0.4
&
20.2 M
B Ml
E ‘u \NL e L \NJUI'J‘U‘J' A
09 500 1000 1500 2000
Wavenumber (cm™1)
(e) U, = 600, y, = 500, y, = 300
—1.0188
0 |
508
&
Sos
e
L0.4
oy |
@ 0.2 H ‘
g ||
EOO Wbt M\J"W' il A
0 500 1000 1500 2000

Wavenumber (cm™?)

(b)

(d)

(f)

U, = 200, y,, = 1000, y, = 100

le6

Lo
[=

e
©

e
)

.
»

|

I"H \
W [ 1o
\‘w |“‘,w \ A| ‘\‘-.l".\‘ll ¥

| AR s e e 81 sy
0 500 1000 1500

Wavenumber (cm~1)

Ho = 400, u, = 1000, y, = 200
1le6

=
[N}

Intensity (arbitrary units)

e
o

2000

e o < &
» » ®w ©

=
)

Intensity (arbitrary units)

‘ ‘ L‘ A . Fn

b 500 1000 1500
Wavenumber (cm™1)

U, = 600, u, = 1000, p, = 300
le6

-
o

2000

”
[=]

e 2 @
> o @

=t
[N}

Intensity (arbitrary units)

o
e

500 1000 1500
Wavenumber (cm~1)

2000

Figure S1: Cyclobutene ring-opening simulations: The Fourier transform of the C3-C4 bond length
(A, dcs.c4) for the six mass values in Table 1: (a) iy, (b) us, () e, (d) up, (€) ug, and () pp.
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Figure S2: Cyclobutene ring-opening simulations: The Fourier transform of the C1-C2 bond length
(A, dcy.c») for the six mass values in Table 1: (a) iy, (b) s, () e, (d) up, (€) ug, and (f) pp.



