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SUPPLEMENTARY MATERIAL for éectronic depostion:

APPENDIX A

Tables A-l, A-ll, A-11l and A-1V give the numericd and basis set parameters used in the
production runs (sets A, C, E, and G) and the convergence checks (sets B, D, F, and H) for
each of the systems and energies studied as well as some dtatistics concerning basis set szesfor
selected JPS blocks. Details of the basis set notation are presented in table A-V. For the
caculations at the lowest two energies, and at J=0 in dl cases, the basis sets used for the
convergence checks differ in a sufficient subset of parameters as compared to the production
setsto fully test for convergence. For the Cl+D, caculaionswith J>0 at the two highest energies
studied, the convergence checks differ from the production set in a sufficient subset parameters

except for W™ and N%A . Convergence with respect to these two parameters was checked
separately (as the computationa cost and memory requirements increase markedly with these
changes) and the results were excdlent — differences in the trangtion probabilities from changes
in these two parameters are much smaller than those seen in the other convergence checks.
Convergence checks were run for J=0 and 20. These checks demonstrated that state-to-state
trangtion probabilities with magnitude greater than 10 were converged to within a few tenths of

one percent.



Table A-l: Parameter Setsfor Cl+H, at E= 12.04 kcal mol™.

Cl+H, HCl +H Cl+H, HCl +H
imax (v="0) 13 14 15 15
jmax(v=1) 13 14 15 15
imax (v=2) 11 14 13 15
imax(v=3) 11 10 13 11
imax(v=14) 9 - 11 8
jmax(v="5) - - 9 _
i< (@ v) ¥ ¥ ¥ ¥
wme 3 3 4 4
R (ag) 5.0 4.2 4.82 4,02
D (ag) 0.36 0.36 0.36 0.36
c 1.152 1.152 1.26 1.26
m 8 9 9 10
N, (HO) 60 60 90 90
N 40 40 60 60
N N 100 0 150 150
NV 25 25 50 50



N 1 1 2 2

r) 0.3 0.3 0.0 0.0
r, 35 35 4.0 4.0
N, (F) 226 205 299 271
NP 13 13 13 13
Ng I,:)Na ) 8 8 8 8
R, (o) 1.0 1.0 05 05
RN, 7+ (@) 18.0 20.0 20.0 220
R 4.0 3.0 3.0 2.0
R 10.0 10.0 12.0 12.0
GS5 0 0 0 0
f3D 0.9 0.9 0.9 0.9
N3P 30 30 37 33
NSS 28 25 42 40
NSGL 7 7 7 7
n/R 0 0 0 0

Na (JPs=0++) 31 56 41 69
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Table A-ll: Parameter Setsfor Cl+D, at E = 10.60 kcal mol™.

Set C SetD
Cl +D, DCl+D Cl+D, DCI+D

imax (v="0) 13 20 15 21
imax (v=1) 13 19 15 20
imax (v=2) 11 18 13 19
imax(v=3) 11 16 13 17
imax(v=14) 9 12 11 13
jmax (V="5) - - 9 8
NER) ¥ 17 ¥ 17
W 3 3 4 4
=3 (ap) 5.0 4.2 4.82 4.02
D (ag) 0.36 0.36 0.36 0.36
c 1.152 1.152 1.26 1.26
m 8 9 9 10
N, (HO) 60 60 90 90
N 40 40 60 60
N N 100 0 150 150
NV 25 25 50 50
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Table A-ll1: Parameter Setsfor Cl + Do at E = 13.498 kcal mol 1.

SetE SetF

Cl +Dyp DCl +D Cl+Dyp DCl +D
imaxV=0) 13 25 15 %
imaxV=1) 13 25 15 %
imaxV=2) 13 24 15 25
imaxV=23) 12 2 14 2%
imaxV = 4) 11 2 13 23
maxv="5) 10 - 12 10
Jmax(v=6) - - 10 .
HERY) ¥ 13 15 13
wmaxy = 0,1) 4 7 4 7
WMy > 1) 4 4 4 4
R®, @0 47 39 455 375
D (ag) 030 030 030 030
c 09 09 105 105
m 11 10 12 11
Ng (HO) 60 60 0 0
YA 4 40 60 60
N N, 100 0 150 0
N 25 25 100 100
NV 1 1 4 4
Y 05 05 03 03

rQY 35 40 50 45
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Table A-1V: Parameter Setsfor Cl + Do at E = 14.670 kcal mol 1

Set G SetH

Cl+Do DCl+D Cl+ Do DCl+D
imaxv=0) 13 25 15 %
imaxv=1) 13 25 15 %
imaxV=2) 13 24 15 25
imav=3) 12 3 14 2
jmax(v=4) 11 2 13 23
imaxV=5) 10 ; 12 10
jmaxv="6) - - 10 -
jd(al vy ¥ 13 ¥ 13
wmaxy = 0,1) 4 7 4 7
WMaXy > 1) 4 4 4 4
rR%,; @0 47 39 455 375
D (ag) 030 030 030 030
c 09 09 105 105
m 11 10 1 11
Ng (HO) 60 60 0 0
N 40 40 60 60
N, N, 100 0 150 0
N 25 25 100 100
NSV 1 1 4 4
Y 05 05 03 03
rQY 35 40 50 45

Na(P) 261 247 355 327
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Table A—V: Description of Scattering Basis Set ParametersUsed in TablesA-l, A-I1,
A-l11 and A V.

Jmax (V)

ia(v)

Wma)

Re1

N, (HO)

NA

aa
A A
NS NS

NS

NeclY

Quantum number associated with a particular asymptotic arrangement. For the
present work, a=1 correspondsto Cl + HH’, a=2 correspondsto HCIl + H’,
and a=3 correspondsto H'Cl + H. Thus, a=2 and a =3 represent
indistinguishable arrangements.

Maximum vaue of the rotationd quantum number for vibrationd levd v
included in the vibrational-rotationa-orbital basis.

Number of rotationa statesthat are fully coupled in the distorted waves.

.o - d
Channdswith 1 ° Ja V) are treated as uncoupled in the distorted waves, as
explaned in Ref 33. This quantity needsto be specified only for open v since
we use Green' s function as basis functions only in open channdls.

Maximum alowed vaue of the body-frame projection of the total angular
momentum.

Vdueof R,, the mass-scaled atom-to-diatom distance as defined in Ref 33, at
the center of theinnermodt radia Gaussan function. Radid Gaussans are used
both directly as outgoing wave basis functions and to generate hdf-integrated
Green's functions.

Spacing in R, between successiveradid Gaussans.

Radid Gaussian overlap parameter which determines the widths of the Gaussian
functionsasexplained in Ref 35.

Number of basis functions per channedl.

Number of harmonic oscillator bas's functions used to expand the diatomic
adiabatic vibrationd eigenfunctions. These are used, in turn, as vibrationd basis
functions for the scattering cdculaions.

Number of pointsin the Gauss-Legendre quadrature used in the Single
arangement angular quadrature.

Number of pointsin the Gauss-Legendre quadrature used in the muiti-
arangement angular quadrature.

Tota number of pointsin the quadratures of the interaction potentia over the
vibrationa coordinate.

Number of points in each segment of the Gauss-Legendre quadrature of the
interaction potentid.
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Lower bound of the mass-scaled vibrationa coordinate r, whichisused in the
integration of the interaction potentid.

Upper bound of the mass-scaled vibrationd coordinate r, whichisused in the
integration of the interaction potentid.

Totd number of pointsin the finite difference grid used for the cdculation of the
regular solution of the distortion problems and the haf-integrated Green's
functions.

Number of points used in the representation of the second derivative operator
in the main body of the finite difference grid.

Number of points used in the representation of the second derivative operator
a thelast grid point.

Location of the lower finite difference boundary condition point.

Location of the upper finite difference boundary condition point.
Lower bound of theregion of R, over which quadratures of the variationa
function are carried out.

Upper bound of the region of R, over which quadratures of the variaiond
function are carried out.

Grid spacing scheme for theradiad quadrature grids. The grid spacing schemes
arediscussed in Ref 33.

Stepsize decrease factor for the spacing of the find finite difference grid points.

Number of points gppended to the main part of the finite difference grid with
geometricaly decreasing spacing.

Number of repetitions of Gaussan quadrature used in the generation of the finite
difference grid and the integrations over R..

Number of pointsin the Gaussian quadrature used in the generation of thefinite
difference grid and the integrations over R,.

Number of extra pointsinserted between neighboring points in the third step of
the finite difference grid generation scheme as explained in Ref 33.

Number of channdsincluded in arrangement a..
Number of open channdsin arangement a.

Tota number of radid haf-integrated Green’s functions.



Total number of radiadl Gaussians used as +2 basis functions for the outgoing
wave.

Tota number of radid functions per channd.

Vibraiond screening parameter. (All screening parameters are described in
Refs 30 and 33.)

Radid screening parameter.

Trandational basis screening parameter.
Screening parameter involving the W matrix.
Screening parameter involving the B matrix.
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