Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2017

Dynamics of the O + H," — OH" + H, OH + H" proton and hydrogen

atom transfer reactions on the two lowest potential energy surfaces

Rodrigo Martinez, Miguel Paniagua,” Jordi Mayneris-Perxachs,*’ Pablo Gamallo,®
Miguel Gonzalez™"

"Depto. de Quimica, Univ. de La Rioja, C/ Madre de Dios, 51, 26006 Logrofio
(Spain)

bDepto. de Quimica Fisica Aplicada, Univ. Autonoma de Madrid, C/ Francisco
Tomas y Valiente, 7, 28049 Cantoblanco (Spain)

‘Dept. de Quimica Fisica i IQTC, Univ. de Barcelona, C/ Marti i Franqués 1, 08028

Barcelona (Spain)

Received Accepted

First published on the web

DOI:

Supplementary Information
- Table S1 Cross sections and related properties........ccccoeeevveeeeeevevieieiecccccerr e page 3
- Table S2 Average energy fraCtions ......ccceeeeeieiiii e page 3
- Table S3 Average properties of the J, I’ and j’ vectors for Hy (v=0,j=0) ........ccceevvvveennen. page 4
- Figure S1 Product vibrational distributions ............ccooiiiiiiriiiiieer e page 5
- Figure S2 Product rotational distributions.......ccccceeeeeiiiiiiiiiiii pages 6-9



- Figure S3 Angular distributions KK’ .........ccooeeieiiiiiiiiii e page 10

- Figure S4 Angular distributions Kj’ ......cccooeieieiiieiiie e page 11
- Figure S5 Angular distributions K’ .... .o page 12
- Figure S6 Angular distributions KK'J .......ccooeeeeieiiiiiiii e page 13
- Figure S7 Allowed vector modules of the couple (I, j’) for Hy (v=0,j=0)......ccceovvervrrneee. page 14
- Movie 1 Example of direct reactive trajectory ........cccovrivieiieeeieeieicrr e page 15
- Movie 2 Example of non-direct reactive trajectory ........ooovveeevvvvvvivieiiiicccccieeee e, page 15
- Movie 3 Example of collision-complex forming reactive trajectory .......cccceeeeeeeeeeeeen.n. page 15

¥ Present address: CTNS. Technological Center of Nutrition and Health. Avda. Universitat, 1.
43204 Reus. Spain.

* Corresponding author: miguel.gonzalez@ub.edu




Table S1. Cross sections

Property V=0 vo=1
jo=0 jo=2 jo=4 jo=0 jo=2 jo=4
Ecol 0.05 0.25 | 0.50 | 0.05 0.25 | 0.50 | 0.05 0.25 | 0.50 | 0.05 0.25 | 0.50 | 0.05 0.25 | 0.50 | 0.05 0.25 | 0.50 a
O (Ecal)/ Az 181.3 | 60.8 | 414 | 1826 | 62.1 | 41.3 | 181.3 | 60.0 | 39.8 | 1679 | 58.6 | 39.7 | 1753 | 60.2 | 40.2 | 175.1 | 58.2 | 38.8 g m
= w
b max / A 7.81 4.86 | 4.01 7.73 493 | 4.11 7.73 4,93 | 4.08 7.84 4.89 | 4.05 7.74 498 | 4.15 7.74 496 | 4.09 8 e
Probability 0.95 0.82 | 0.82 0.97 0.81 | 0.78 0.97 0.79 | 0.76 0.87 0.78 | 0.77 0.93 0.77 | 0.74 0.93 0.75 | 0.74 ©
e ——————————————————————————————
Ecol 0.05 0.25 | 0.50 | 0.05 0.25 | 0.50 | 0.05 0.25 | 0.50 | 0.05 0.25 | 0.50 | 0.05 0.25 | 0.50 | 0.05 0.25 | 0.50
o (E)/AZ | 579 | 356 | 278 | 563 | 35.1 | 27.9 | 56.2 | 345 | 275 | 549 | 342 | 27.8 | 538 | 341 | 277 | 539 | 335 | 271 | &
- = w
bmax / A 4.44 3.60 | 3.34 4.32 3.61 | 337 | 432 3.52 | 3.33 4.48 3.65 | 3.39 4.34 3.67 | 3.42 4.34 3.58 | 3.38 ge
w
Probability 0.94 0.87 | 0.80 0.96 0.86 | 0.78 0.96 0.92 | 0.79 0.87 0.82 | 0.77 0.91 0.81 | 0.75 0.91 0.83 | 0.75
Table S2. Average energy fractions
Property vo=0 vo=1
jo=0 jo=2 jo=4 jo=0 jo=2 jo=4
Ecol 005 | 0.25 | 0.50 | 0.05 | 0.25 | 0.50 | 0.05 | 0.25 | 0.50 | 0.05 | 0.25 | 0.50 | 0.05 | 0.25 | 0.50 | 0.05 | 0.25 | 0.50 a
<f'-|-> 0.23 0.25 | 0.26 | 0.21 0.25 0.25 0.21 0.23 0.24 0.21 0.22 0.23 0.20 0.22 0.22 0.19 0.21 0.21 % 7
4 w
<f> 0.52 | 0.50 | 0.50 | 0.53 | 0.50 | 0.50 | 0.54 | 0.52 | 0.51 | 0.56 | 0.55 0.56 | 0.56 | 0.54 | 0.55 0.58 | 0.55 | 0.55 8 a
<f'R> 0.25 | 0.25 | 0.24 | 0.26 | 0.25 0.25 0.25 0.25 | 0.25 | 0.23 | 0.22 0.21 | 0.24 | 0.24 | 0.23 0.23 | 0.24 | 0.24 ©
e ———————————————————————————————
Ecol 005 | 0.25 | 0.50 | 0.05 | 0.25 | 0.50 | 0.05 | 0.25 | 0.50 | 0.05 | 0.25 | 0.50 | 0.05 | 0.25 | 0.50 | 0.05 | 0.25 | 0.50
<f’-|-> 0.30 | 0.30 | 0.34 | 0.29 | 0.30 | 0.32 0.29 | 0.30 | 0.30 | 0.28 | 0.30 | 0.32 0.28 | 0.30 | 0.31 | 0.29 | 0.29 | 0.30 @ m
4 — L
<f\> 041 | 041 | 0.38 | 042 | 040 | 0.38 | 0.42 0.40 | 0.39 | 0.44 | 0.42 0.40 | 0.44 | 0.40 | 0.40 | 0.43 | 0.41 | 0.40 ga
<f'R> 0.29 | 0.29 | 0.28 | 0.29 | 0.30 | 0.30 | 0.29 | 0.30 | 0.31 | 0.28 | 0.28 | 0.28 | 0.28 | 0.30 | 0.29 | 0.28 | 0.30 | 0.30 “




Table S3. Average properties of the J, I’ and j’ vectors for H, (v=0, j=0)

Ground PES (1%A”)

Eco/eV 0.05 0.15 0.30 0.50
<cos(JI')> 0.267 0.382 0.413 0.444
l!
<7> 0.729 0.591 0.566 0.516
<cos(Jj' )> 0.770 0.838 0.857 0.886
jl
<7> 1.093 0.994 0.969 0.955
<cos(I'j')> -1.0 107 -8.6107 4.210" -6.2107
ll
— 0.850 0.717 0.711 0.633
J
Excited PES (1%A’)
Eco/€V 0.05 0.15 0.30 0.50
<cos(JI')> 0.218 0.219 0.268 0.373
l!
<7> 0.982 0.696 0.574 0.487
<cos(Jj')> 0.658 0.802 0.868 0.894
jl
<7> 1.241 1.110 1.065 0.994
<cos(I'f')> -3.510° -5.710° -2.610° -8.010°
ll
— 1.183 0.810 0.608 0.535
J




Figure S1

Product vibrational distributions

Ground PES (1%A”)
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Figure S2

Product rotational distributions

Ground PES (1%A”)
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Figure S2 (cont.)

Product rotational distributions

Excited PES (1%A’)
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Figure S3

Angular distributions (kk’)

Ground PES (1°A”)
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Figure S4

Angular distributions (kj’)
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Figure S5

Angular distributions (k’j’)
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Figure S6

Angular distributions (kk’j’)
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Figure S7

Allowed vector modules of the couple (I, j’) for the average J value* and
H2+(V=0, ]=0)
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*The average J values for E., = 0.05, 0.15, 0.30 and 0.50 eV are the following (units of h): 33.3,
41.2, 45.6 and 51.5, respectively (ground PES) and 18.4, 27.4, 35.7 and 43.3, respectively
(excited PES).
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Movie 1

Time evolution of an example of direct reactive trajectory (mpg file, 65 kB).

Movie 2

As movie 1 but for a non-direct reactive trajectory (mpg file, 163 kB).

Movie 3

As movie 1 but for a collision-complex forming reactive trajectory (mpg file, 163 kB).
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