6.5.6 - CARBON ORBITALS EXPANDED IN STOs with vai

(2 §)3/2 |
NSTO[l _, & ]i= —— (2 8)

A (21 +2)!

RSTO[l _, &, r_1:=NSTO[l, €]r' Bxp[-E r]

RIsA[r_]:=RSTO[0, 5.58, r ]
RRsA[r_]1:=RSTO[1, 1.57, r]
RPpA[r_]1:=RSTO[1, 1.46, r]

¢1sA[r_1:=0.998 RISA[r 1 +0.009 RSA[r ]
@2SA[r_1:=-0.231 RISA[r ]+ 1.024 R2sA[r ]
$2pA[r_1:= RpA[r]

Pot[(r ¢lsA[r])~2, {r, 0, 5}, PotRange -» Al ]
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Integrate [(r ¢1SA[r1)"2, {r, O, Infinity}]

0. 999962

Plot [(r ¢2sA[r]1)~2, {r, 0, 5}, PotRange -» Al ]
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Integrate [(r ¢2SA[r1)"2, {r, 0, Infinity}]

0. 999827
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Plot [(r ¢2pA[r1)~2, {r, 0, 5}, PotRange » Al ]

Integrate [(r @#2pA[r1)~2, {r, O, Infinity}]

1

6.5.7 - CARBON ORBITALS EXPANDED IN STOs with vai

€lsl = 9. 2863;
£1s2 = 5. 4125;
£2s1 = 4. 2595;
£2s2 = 2.5897;
£2s3 = 1. 5020;
£2s4 = 1. 0311;
Clslsl = 0. 07657;
Clsls2 = 0. 92604;
Cls2sl = 0. 00210;
Cls2s2 = 0. 00638;
Cls2s3 = 0. 00167;
Cls2s4 = -0. 00073;

¢1sB[r_]:= Clslsl RSTO[O, g£1sl1, r ]+ Clsls2 RSTO[O, g1s2, r ]+ Cls2sl RSTO[1, &2s1, r ]+
Cls2s2 RSTO[1, £2s2, r ]+ Cls2s3 RSTO[1, £2s3, r ]+ Cls2s4 RSTO[1, £2s4, r ]

Pot [{(r ¢1sA[r 1)~ 2, (r ¢lsB[r 1)~ 2}, {r, 0, 4}, PotRange » Al ]
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Integrate [(r ¢1sB[r 1)~ 2, {r, O, Infinity}]

0. 999995
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@2s1s1 = -0. 01196;
Q@s1s2 = -0. 21041
Q@s2s1 = -0. 13209;
@s2s2 = 0. 34624;
@s2s3 = 0. 74108;
@2s2s4 = 0. 06495;

¢2sB[r_]1:= @slsl RSTO[0, g1sl1, r ]+ @2s1s2 RSTO[0, g1s2, r ]+ @2s2sl RSTO[1, &2s1, r ]+
@2s2s2 RSTO[1, £2s2, r ]+ @2s2s3 RSTO[1, £2s3, r ]+ @2s2s4 RSTO[1, £2s4, r ]

Plot [{(r ¢2sA[r 1)~ 2, (r ¢2sB[r 1)~ 2}, {r, 0, 4}, PotRange -» Al ]
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Integrate [(r ¢#2sB[r1)"2, {r, O, Infinity}]

0. 999983

£2pl = 6. 3438;
£2p2 = 2. 5873;
£2p3 = 1. 4209;
£2p4 = 0. 9554;
p2pl = 0. 01090;
Qp2p2 = 0. 23563;
Qp2p3 = 0. 57774;
Qp2p4 = 0. 24756;

¢2pB[r_1:= Qp2pl RSTO[1, &2p1, r ]+
@p2p2 RSTO[1, £2p2, r 1+ @p2p3 RSTO[1, £2p3, r 1+ @p2p4 RSTO[1, &2p4, r ]

Plot [{(r ¢2pA[r1)~2, (r ¢2pB[r1)" 2}, {r, 0, 4}, PotRange - Al ]
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Integrate [(r #2pB[r1)"2, {r, O, Infinity}]
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6.6.5 - CARBON ORBITALS EXPANDED IN SPHERICAL-F

2 (2 anl )3/4 2!

RGO[anl _, | _, r_1:

('\/mr)I Exp[—anl r2]

xl/4 (21 +1)1

RGIALs [r_]:= RGIO[8.80, O, r]
RGT2s [r_]1: = RGO[0.252, 0O, r ]
RGT@p[r_1:=RGMO[0.385, 1, r]

¢GTAls [r_1:=0.982 RGTALs [r ] +0.077 RGTQ2s [r ]

P ot [{(¢1sB[r] ry2, (¢Grals[r ] r)z}, {r, 0, 4}, PlotRange —>Al|]
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Integrate[(chTOls[r] ry2 {(r, O, Infinity}]
0. 998794
¢GT@s [r_]:=-0.266 RGIALs [r ] + 1. 016 RGI2s [r ]

Pl ot [{(¢2$B[r] ry2, (¢GTQRs[r ] r)2}, (r, 0, 4}, PotRange -»All]
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Integrate[(d:GTOZs[r] ry2 {(r, 0, Infinity}]
1. 001
¢GI2p[r_1:= RGT@p[r ]
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P ot [{(¢2pB[r] r)2, (¢GIQ2pir ] r)z}, {r, 0, 4}, PlotRange-»AII]
o.ef—
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Integrate[(¢GFC2p[r] ry2, (r, 0, Infinity}]
1.

8.2.2 - CARBON ORBITALS EXPANDED IN (9s5p) GTOs |

all = 4232. 61;
al2 = 634. 882;
al3 = 146. 097;
ald = 42. 4974;
alb = 14. 1892;
al6 = 5. 1477;

al7 = 1. 9666;

al8 = 0.4962;

al9 = 0. 1533;

Cls1 = 0.00122;
Cls2 = 0.00934;
Cls3 = 0. 04534;
Cls4 = 0. 15459;
Cls5 = 0. 35867;
Cls6 = 0. 43809;
Cls7 = 0. 14581;
Cls8 = 0. 00199;
Cls9 = 0. 00041;

¢GTQALs9s5p [r_]: = Clsl RGTO[all, 0, r ]+ Cls2 RGIO[al2, 0, r ] +
Cls3 RGTO[al3, 0, r ]+ Cls4 RGIO[al4, 0, r ] + Cls5 RGIO[al5, 0, r ]+
Cls6é RGTO[al6, 0, r ]+ Cls7 RGTO[al7, O, r ] + Cls8 RGIO[al8, 0, r ]+ Cls9 RGIO[al9, O, r]
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A ot [{(d:lsB[r] r)2, (¢GIQIs9s5pIr ] r)z}, {r, 0, 1}, PlotRange » Al | ]
sof
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Integrate[(¢GFC)13955p[r] ry2, {r, 0, Infi nity}]
0. 999924

Q@s1 = -0. 00026;
Q@s2 = -0. 00202;
Q@s3 = -0. 00974;
Q@s4 = -0. 03606;
@2s5 = -0. 08938;
Qs6 = -0. 17699;
Q@s7 = -0. 05267;
@s8 = 0. 57408;

@s9 = 0.54768;

¢GTRs9s5p [r_]: = @s1 RGIO[all, 0, r ]+ @2s2 RGIO[al2, O, r ]+
@s3 RGTO[al3, 0, r ]+ @s4 RGIO[al4, 0, r ]+ @s5 RGTO[al5, 0, r ]+
Q@s6 RGTO[al6, 0, r ]+ @s7 RGIO[al7, 0, r ]+ @s8 RGTO[al8, 0, r ]+ @2s9 RGTO[al9, O, r]

A ot [{(quSB[r] ry2, (¢GI®s9s5p[r ] r)z}, {r, 0, 4}, PlotRange » Al | ]
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Integrate[(¢GTQs955p[r] ry2 {r, O, Infinity}]
1. 00001

a2l = 18. 1557;
22 = 3.9864;
23 = 1. 1429;
24 = 0. 3594;
a25 = 0. 1146;
Cpl = 0. 01469;
Qp2 = 0. 09150;
2p3 = 0. 30611;
Qp4 = 0.50734;
2p5 = 0. 31735;

¢GT2p9sSp [r_]1:= @pl RGIO[a21, 1, r ]+ @p2 RGIO[a22, 1, r ]+
Cp3 RGTO[a23, 1, r ]+ @Qp4 RGIO[a24, 1, r ]+ Cp5 RGTO[a25, 1, 1]

Pl ot [{(¢2pB[r] ry2, (¢Gr2p9ssp[r ] r)z}, {r, 0, 5}, PlotRange -» Al ]
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Integrate[(¢GTC2p955p[r] ry2, (r, 0, Infi nity}]
0. 999989

8.2.5 - CARBON ORBITALS EXPANDED IN (9s5p) GTOs |

a3l = 4232. 61;
a32 = 634. 882;
a33 = 146. 097;
o34 = 42. 4974,
o35 = 14. 1892,
36 = 1. 9666;
a37 = 5. 1477,
a38 = 0. 4962;
a39 = 0. 1533;

C3s1 = 0. 002029;
C3s2 = 0. 015535;
C3s3 = 0. 075411;
C3s4 = 0. 257121;
C3s5 = 0. 596555;
C3s6 = 0. 242517;
C3s7 = 1. 000000;
C3s8 = 0. 542048;
C3s9 = 0.517121;
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XxGIQALs9s5p [r_]:=C3sl RGIO[a31, 0, r 1+ C3s2 RGIO[a32, 0, r ]+
C3s3 RGTO[a33, 0, r ]+ C3s4 RGIO[a34, 0, r ]+ C3s5 RGTO[a35, 0, r ]+ C3s6 RGTO[a36, O, r ]

Pl ot [{(qslsB[r] ry?, (xGrals9s5p[r ] r)z}, {r, 0, 4}, P otRange ->Al|]

4

1 2 3 4

Integrate[(xGI'OlSQSSp[r] ry2 qr, 0, Infinity}]

1

(As1 = 0. 002029;
(As2 = 0. 015535;
(4s3 = 0. 075411;
G4s4 = 0. 257121,
4s5 = 0. 596555;
(As6 = 0. 242517;
C4s7 = 1. 000000;
(4s8 = 1. 000000;
4s9 = 1. 000000;

XxGITQ2s9s5p [r_]1:= RGIO[a37, 0, r ]
Integrate[(xGTQSQSSp[r] ry2 (r, O, Infinity}]
1

G5s1 = 0. 006228;
(5s2 = 0. 047676,
(5s3 = 0. 231439,
(5s4 = 0. 789108,
(C5s5 = 0. 791751;
(G5s6 = 0. 321870;
G5s7 = 1. 000000;
(5s8 = 1. 000000;
(C5s9 = 1. 000000;

XxGIBs9s5p [r_]1: = RGIO[a38, 0, r ]
XxGIA4s9s5p [r_]1: = RGIO[a39, 0, r ]
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A ot [{(d:lsB[r 1r)2 (XxGTQls9s5p[r]r)2, (xGT®@s9s5p[r] r)?2,
(XxGTCBs9s5p [r ] r )2, (xGIAs9s5p[r ] r)z}, {r, 0, 4}, PlotRange » Al | ]
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Integrate[(xGTCBSQSSp[r] ry2, (r, 0, Infinity}]
1.

¢QGTALs4s2p [r_]: =
0.601 xGIrAls9s5p[r ] + 0.438 xGI2s9s5p [r ] + 0. 005 xGrBs9s5p [r ] + 0. 001 xGrOAs9s5p [r ]

Pl ot [{(¢1sB[r] ry2, (¢QGTAls4s2pir ] r)z}, {r, 0, 1}, P otRange —»All]
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o2l = 18. 1557;
a22 = 3.9864;
a23 = 1. 1429;
a24 = 0. 3594;

a25 = 0. 1146;
Q@2pl = 0. 018534;
Q@2p2 = 0. 115442;
Q@2p3 = 0. 386206;
Q2p4 = 0. 640089;
Q@2p5 = 1. 0;

C3pl = 0.039196;
C3p2 = 0. 244144;
C3p3 = 0. 816775;
C3p4 = 1.0;
C3p5 =1.0;

XxGIQlpds2p [r_]: =
Q2pl1 RGIO[a21, 1, r ]+ Q2p2 RGIO[a22, 1, r ]+ Q2p3 RGIO[a23, 1, r ]+ Q2p4 RGIO[a24, 1, 1]

xGT2p4s2p [r_]1:= Q2p5 RGIO[a25, 1, r ]

P ot [{(¢2pB[r] ry2, (xGTQlpds2p[r] r )2, (xGT@p4s2p(r ] r)z}, {r, 0, 7}, P otRange ->Al|]
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xGT2pds2ptest [r_]1:=1.0 RGIO[a24, 1, r]
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P ot [{(¢2pB[r 1r)2, (xGTQlpds2p[r]r )2, (xGT@pds2p([r]r)?, (xGT@pds2ptest [r ] r )2},
{r, 0, 73}, PlotmngeaNl]
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¢QGTRp4s2p [r_]1:=0.792 xGIQlpds2p[r ] + 0. 318 xGI@p4s2p[r ]

3 . s 6 7
Pl ot [{(¢2pB[r] ry2, (¢QGTRpds2pir ] r)z}, {r, 0, 7}, P otRange —»AII]
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¢QGTRs4s2p [r_]: =
-0.142 xGIQLs9s5p [r ] - 0.195 xGIRs9s5p [r 1 + 0.562 xGIBs9s5p [r ] + 0. 553 xGIOAs9s5p [r ]

[11
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A ot [{(¢ZSB[r] r)2, (¢QGTRs4s2pir ] r)z}, {r, 0, 7}, P otRange -)AII]

06 -




