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APPENDIX A

Tables A-I through A-1V give numerical 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 as well as some statistics concerning basis set sizes for selected
JPSblocks for some of the energies studied. Details of the basis set notation are
presented in table A-V. For the calculations at the lowest two energies, and at J=0in all
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 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 NZQ:,,A . Convergence with respect to

these two parameters was checked separately (as the computational cost and memory
requirements increase markedly with these changes) and the results were excellent —
differences in the transition probabilities from changes in these two parameters are much
smaller than those seen in the other convergence checks. Convergence checks were run
for J equal to 0 and 20; these checks demonstrated that state-to-state transition
probabilities with magnitude greater than 10~4 were converged to better than 1%.



Table A-I: Parameter Setsfor Cl+H, at E= 12.04 kcal mol™.
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Set A Set B
Cl+H, HCl +H Cl+H, HCl +H
jmax(v=0) 13 14 15 15
jmax(V=1) 13 14 15 15
jmax(V=2) 11 14 13 15
jmac(v=3 11 10 13 11
jmax(V=14) 9 - 11 8
jmax(v="5) - - 9 -
o @l v) ¥ ¥ ¥ ¥
whnex 3 3 4 4
R (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
NQA 40 40 60 60
N N 100 0 150 150
NQY 25 25 50 50
NQCHY 1 1 2 2
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r((x?\l/ 0.3 0.3 0.0 0.0
[ QV 35 35 4.0 4.0
a,u
N, (F) 226 205 299 271
NP 13 13 13 13
o
FD
NG (P 8 8 8 8
F
R0 (ao) 10 1.0 0.5 0.5
F
R N, (F)+L (ao) 18.0 20.0 20.0 22.0
R?T 4.0 3.0 3.0 2.0
QR 10.0 10.0 12.0 12.0
Reu
GSS, 0 0 0 0
§SD 0.9 0.9 0.9 0.9
o
N §D 30 30 37 33
NOS 28 25 42 40
GL
NO 7 7 7 7
nFR 0 0 0 0
noPen 3 13 3 13
o (JPS=0++)
MO 24 117 27 130
@ (JPS= 0++)
224 387 342 560

e
Mo (3PS = 0++)



Mo (IPS=0+4)

No (JPS=20++)

noPen
@ (JPS=20+4)

g

Ma (3PS = 20++)
e

Mo (3PS = 20++)

Mo (3PS = 20++)

S
Srad

M

g

248

195

65

768

833

105

504

426

91

459

1386

1845

10—100

108
108
108

369

287

81

1440

1521
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690
531

91

586

2400

2986

108
10-120
10-10
1010

1010




Table A-ll: Parameter Setsfor Cl+D, at E = 10.60 kcal mol™.
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Set C Set D
Cl+D, DClI +D Cl+D, DClI +D
imax(V=0) 13 20 15 21
imax (V=1) 13 19 15 20
imax(V=2) 11 18 13 19
imax (V=23 11 16 13 17
imax (V= 4) 9 12 11 13
jmax(V=5) - - 9 8
i g (al v) ¥ 17 ¥ 17
W 3 3 4 4
R?: (ag) 5.0 4.2 4.82 4.02
D (ap) 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
NQA 40 40 60 60
NQA, NQA 100 0 150 150
NQY 25 25 50 50
NQCLY 1 1 2 2
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r QY 0.3 0.3 0.0 0.0
o 35 35 4.0 4.0
a,u
N, (F) 226 205 334 320
NFD 13 13 13 13
(03
FD
NG, (P 8 8 8 8
F
R (a0) 1.0 1.0 05 05
F
RE N, P+ (@0) 18.0 20.0 20.0 22.0
ROR 4.0 3.0 3.0 2.0
ROR 10.0 10.0 12.0 12.0
,u
GS3, 0 0 0 0
§SD 0.9 0.9 0.9 0.9
(03
NP 30 30 40 40
NOS 28 25 42 40
GL
NQ 7 7 7 7
nFR 0 0 0 0
Ne (JPS= 0+4) 31 90 41 104
NoPen 5 17 5 17
@ (JPS=0++)
MY 40 153 45 170
a (JPS=0++)
208 657 324 180

e
Mo (JPs=0++)



Mo (IPS=0+4)

No (JPS=20+4)

noPen

@ (JPS=20++)
Mg

o (JPS=20++)
Me

o (JPS=20++)
Ma (JPS= 20++)

S
Srad

S S®

Sg

248

195

25

137

704

841

105

810

875

153

649

2412

3061

10100

108
108

369

287

25

177

1350

1527

108
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1040
1014

153

828

3850

4678

10120

1010
1010
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Table A-111: Parameter Setsfor Cl + D at E = 13.498 kcal mol-1.

SetE SetF
Cl+ Do DCl +D Cl+ Do DCl +D
jmex(V=0) 13 25 15 26
jmax(V=1) 13 25 15 26
jmax(V=2) 13 24 15 25
jmax(v=23) 12 23 14 24
jmax(V = 4) 11 22 13 23
jmex(V = 5) 10 - 12 10
jmax(V = 6) - - 10 -
id@iv) ¥ 13 15 13
Wmax(y = 0,1) 4 7 4 7
WX (y > 1) 4 4 4 4
RS, (20) 4.7 3.9 4.55 3.75
D (a0) 0.30 0.30 0.30 0.30
c 0.96 0.96 1.05 1.05
m 11 10 12 11
Na(HO) 60 60 %0 %0
N2 40 40 60 60
NG, NS5 100 0 150 0
NQY 25 25 100 100
NQCLY 1 1 4 4
Y 05 05 0.3 0.3
QY 35 4.0 5.0 45

Na(F) (J < 35) 492 247 670 327



Na(F) (32 35)
NEP

FD
Na,Na(F)

R, (@0)

Rz,Na(F)+1 (a0) (I < 35)
Rz,Na(F)+1 (a0) (3% 39)

R

R

GCS%

30

NP

NS (3< 35)
NS (32 35)
NSGL

FR
na

Na(JPS= 0++)
NP (IPS= 0++)
M3 (IPS=0++)
MS (JPS = 0++)
M, (JPS= 0++)
Na(JPS= 40++)
NP (JPS= 40++)
MJ (IPS = 40++)
MS (JPS = 40++)
M (JPS = 40++)

Ic

646
13

2.0
34.0
44.67

4.0
12.0

0.9
30
66
88

40

88
352
440
268

40
320

1496
1816

106

247
13

1.0
20.0
20.0

3.2
12.0

0.9
30
31
31

124
32
320
920
1240
1603
308
2108
4900
7008

880
13

1.0
39.0
51.67

2.8
14.0

0.9
40
90

120

52

96
528
624
390

40
348

2280
2628

108
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327

13
8
05

22.0

22.0
2.0

14.0

0.9
40
41
41

140
32
352
1188
1540
1798
308
2308
6226
8534
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T rad 10- 100 10- 120
" 10-6 108
T 10-6 10-8

[ 10-6 108
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Table A-1V: Parameter Setsfor Cl + Do at E = 14.670 kcal mol-1.

Set G Set H

Cl+ Do DCl +D Cl+ Do DCl +D
jmex(V=0) 13 25 15 26
jmax(V=1) 13 25 15 26
jmax(V=2) 13 24 15 25
jmax(v=23) 12 23 14 24
jmax(V = 4) 11 22 13 23
jmex(V = 5) 10 - 12 10
jmax(V = 6) - - 10 -
id@iv) ¥ 13 ¥ 13
Wmax(y = 0,1) 4 7 4 7
WMaX(y > 1) 4 4 4 4
RS, (20) 4.7 39 4.55 3.75
D (a0) 0.30 0.30 0.30 0.30
c 0.96 0.96 1.05 1.05
m 11 10 12 11
Na(HO) 60 60 %0 %0
N2 40 40 60 60
NG, NS 100 0 150 0
NQY 25 25 100 100
NQCLY 1 1 4 4
Y 05 05 0.3 0.3
QY 35 4.0 5.0 45
Na(F) 261 247 355 327

NFD 13 13 13 13
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Nz Na (P 8 8 8 8
R, (20) 2.0 1.0 1.0 0.5
R Na(p+1 (B0 18.0 20.0 20.0 22.0
RYY 4.0 3.2 2.8 2.0
R 12.0 12.0 14.0 14.0
GSS: 0 0 0 0
30 0.9 0.9 0.9 0.9
NP 30 30 40 40
N 33 31 45 41
NQCH 7 7 7 7
ntR 0 0 0 0
Na(JPS= 0++) 40 124 52 140
NP (IPS= 0++) 9 37 9 37
M3 (IPS=0++) 99 370 108 407
MS (JPS = 0++) 341 870 516 1133
M, (JPS = 0++) 440 1240 1212 1540
Na(JPS= 40++) 268 1603 390 1798
NIPE (JPS= 40++) 45 301 45 391
MJ (IPS = 40++) 375 2551 408 2791
MS (JPS = 40++) 1441 4500 2220 5786
M, (JPS = 40++) 1816 7051 2628 8577
T 10-5 107

1 rad 10-100 10- 120

Tt 10-6 10-8

T 10-6 10-8

[ 10-6 10-8




page 13 of 15

Table A—V: Description of Scattering Basis Set ParametersUsed in Tables A-l
through A-1V.

Jmax (V)

V\/nax

QA QA
N5 5 No3

NQY
QGLV
N(X

Qv
roc,l

Qv
Fou

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

maximum value of the rotational quantum number for vibrational level v
included in the vibrational -rotational -orbital basis.

number of rotational states that are fully coupled in the distorted waves.

. . d

Channelswith 1 ° Ja (V) are treated as uncoupled in the distorted waves,
asexplained in Ref 33. This quantity needs to be specified only for open v
since we use Green’ s function as basis functions only in open channels.

maximum allowed value of the body-frame projection of the total angular
momentum.

value of R, the mass-scaled atom-to-diatom distance as defined in Ref 33,
at the center of the innermost radial Gaussian function. Radial Gaussians
are used both directly as outgoing wave basis functions and to generate
half-integrated Green’s functions.

spacing in R, between successive radial Gaussians.

radial Gaussian overlap parameter which determines the widths of the
Gaussian functions as explained in Ref 35.

number of basis functions per channel.

number of harmonic oscillator basis functions used to expand the diatomic
adiabatic vibrational eigenfunctions. These are used, in turn, as
vibrational basis functions for the scattering calculations.

number of pointsin the Gauss-L egendre quadrature used in the single
arrangement angular quadrature.

number of pointsin the Gauss-L egendre quadrature used in the multi-
arrangement angular quadrature.

total number of pointsin the quadratures of the interaction potential over
the vibrational coordinate.

number of points in each segment of the Gauss-L egendre quadrature of
the interaction potential.

lower bound of the mass-scaled vibrational coordinater , which isused in
the integration of the interaction potential.

upper bound of the mass-scaled vibrational coordinate r, which isused in
the integration of the interaction potential.
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total number of pointsin the finite difference grid used for the calculation
of the regular solution of the distortion problems and the half-integrated
Green'sfunctions.

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 at the last grid point.

location of the lower finite difference boundary condition point.

location of the upper finite difference boundary condition point.

lower bound of the region of R, over which quadratures of the variational
function are carried out.

upper bound of the region of R, over which quadratures of the variational
function are carried out.

grid spacing scheme for the radial quadrature grids. The grid spacing
schemes are discussed in Ref 33.

stepsize decrease factor for the spacing of the final finite difference grid
points.

number of points appended to the main part of the finite difference grid
with geometrically decreasing spacing.

number of repetitions of Gaussian 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 the
finite difference grid and the integrations over R,.

number of extra points inserted between neighboring pointsin the third
step of the finite difference grid generation scheme as explained in Ref 33.

number of channelsincluded in arrangement a.

number of open channelsin arrangement .

total number of radial half-integrated Green’s functions.

total number of radial Gaussians used as +2 basis functions for the
outgoing wave.

total number of radial functions per channel.

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

radial screening parameter.

trandational basis screening parameter.
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SR screening parameter involving the W matrix.
Sa

screening parameter involving the B matrix.




