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Effect of collision energy on the measured DCSs
Small changes to the collision energy could be made by seeding
the ND3 in carrier gases other than Ar. Here, we examine the
effects of seeding in Kr and in Xe.
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A. ND3 (in Kr) + He scattering
By seeding the ND3 in Kr, the collision energy was reduced to
410 ± 40 cm-1, and the velocity map images obtained are shown
in Figure S1. The DCSs derived from the experimental data are
compared to QM scattering calculations in Figure S2.
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Fig. S1 Experimental velocity map images for inelastic scattering of ND3
prepared in an initial state
and seeded in Kr. The ND3 undergoes
collision with He at an energy of 410 ± 40 cm-1. Images are labelled by
the final rotational level and symmetry of the detected ND3.
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Fig. S2 DCSs for inelastic scattering of ND3
(seeded in Kr) with
He into various final j'k' and +/ symmetry levels. Red lines are
experimental data derived from the raw images in figure S1 following
density-to-flux transformation. Black lines are the results of QM
scattering calculations. The mean collision energy was 410 ± 40 cm-1.

[journal], [year], [vol], 00–00 | 1

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2013

1

B. ND3 (in Xe) + He scattering
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. Rotational rainbows and diffraction oscillations are clearly
visible.

By seeding the ND3 in Xe, the collision energy was further
reduced to 400 ± 40 cm-1. Resultant velocity map images are
shown in Figure S3, with DCSs derived from the experimental
data plotted in Figure S4, where they are also compared to
scattering calculation results.

Fig. S3 Experimental velocity map images for inelastic scattering of ND3
prepared in an initial state
and seeded in Xe. The ND3
undergoes collision with He at an energy of 400 ± 40 cm-1. Images are
labelled by the final rotational level and symmetry of the detected ND3.
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Fig. S5 Calculated He + ND3 inelastic DCSs for
transitions
indicated in each panel at collision energies of 410 cm-1 (black lines) and
430 cm-1 (red lines).
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D. Density-to-flux transformation
Figures S6 and S7 show raw DCSs extracted from an uncorrected
image measured for inelastic scattering of ND3 with He into the
final level
without hexapole state selection and for the
final level
with the hexapole employed. These DCSs are
divided by the angular distribution of the instrument function,as
simulated by the Monte Carlo program, which is also shown,
resulting in the corrected (symmetric) DCS plotted.

Fig. S4 DCSs for inelastic scattering of ND3
(seeded in Xe) with
He into various final j'k' and +/ symmetry levels. Red lines are
experimental data derived from the raw images in figure S3 following
density-to-flux transformation. Black lines are the results of QM
scattering calculations. The mean collision energy was 400 ± 40 cm-1.

C. Comparison of computed DCSs at collision energies of 410
and 430 cm-1
Figure S5 compares calculated DCSs for several selected final
states of ND3 produced from the
initial state following
collisions with He at collision energies of 410 and 430 cm-1.
From this comparison, it is evident that most of the DCSs do not
change significantly when the collision energy changes by 20 cm2 | Journal Name, [year], [vol], 00 00

This journal is © The Royal Society of Chemistry [year]

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2013

5

Fig. S6 Raw DCS extracted from an uncorrected image measured for
inelastic scattering of ND3 with He into the final level
without
initial hexapole state selection. (b) Angular distribution of the instrument
function simulated by the Monte Carlo program. (c) Corrected
(symmetric) DCS acquired by division of the raw DCS by the angular
distribution of the instrument function.
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Fig. S7 Raw DCS extracted from an uncorrected image measured for
inelastic scattering of ND3 with He into the final level
with
initial hexapole state selection. (b) Angular distribution of the instrument
function simulated by the Monte Carlo program. (c) Corrected
(symmetric) DCS acquired by division of the raw DCS by the angular
distribution of the instrument function.
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