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The angular wave function, |Y (8, ¢)|, for the individual atomic orbital and the square of the angular wave function, |Y(8, ¢)F, for the hybrid atomic
orbital is written in the ready form to input in Winplot.

i. Individual atomic orbital

Orbital Angular function [Y(0, ¢)| in Winplot format® f(t,u)
s 11 .
; Y, = WAL ((1/sqrt(2))(1/(sqrt(2pi))))
P |y, = Y3sne e (sar(3)sinu)/2Xcos(tYsar(pi))
Py Y, = "@Szin B Si&‘p ((sqrt(3)sin(u)/2)(sin(t)/sqrt(pi)))
ey, =8 _— % ((sqrt(6)cos(u)/2)(1/(sqrt(2pi))))
e Y, = M“\’f_‘“ ((sqrt(15)sin(u)cos(u)/2)(cos(t)/sqri(pi)))
T
Oy Y, = VI5sing cos Bsine ((sqrt(15)sin(u)eos(u)/2)(sin(tYsqrt(pi)))
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dy Yy, = ViS5 sin® f5in 26 ((sqrt( 15)(sin(u)y 2/4)(sin(20)/sqri(pi)))
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72 2
dey Yy, = YI5sin” 6 cos 2¢ ((sqrt(15)(sin(u))"2/4)(cos(26)/sqrt(pi)))
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((sqrt(10)((3(cos(w))*2)- 1)/ 4)(L/sqrt(2pi)))

ii. Hybrid Atomic Orbitals

Orbital Angular function [Y(0, ¢)F in Winplot format® f(t,u)
sp (linear) Y, (1) = iys + iyp ((sqrt( 1/2))(1/sqre(2))( 1/sqrt(2pi))+(sqrt(1/2))(sqrt(3)sin(u)/2) (cos(t)/ sqrt(pi)))"2
- ‘ff L ((sqrt(1/2))(1 /sqrt(2))( L/sqrt(2pi))-(sqrt( 1/2))(sqrt(3)sin(u)/2)(cos(t)sqrt(pi)))"2
2
A A
sp’ (trigonal V(1) = 1y 1 Y, L Y, ((1/sqrt(3))(L/sqrt(2))( L/sqrt(2pi))+( 1/sqrt(6))((sqrt(3)sin(u)/2)(cos(t)/sqrt(pi)) )+
planar) \fli \ff \ff ' (1/sqrt(2))((sqrt(3)sin(u)/2)(sin(tYsqrt(pi)))) 2
Y2(2) = ﬁ \ég AL E(l ‘llfsqrzggzzlfsq(r;(f.))(( lf)s}g;‘;(gp(i)));r(lf?q?)t)(;ﬁ)))g(sqr‘t(3)sin(u)/2)(cos(t)fsqr‘t(pi)))—
.(3) = sqrt sqr(3)sin(u sin(ty'sqrt(pi))))*
o) =7 ((1/sqrt(3))(1 /sqrt(2))( L/sqrt(2pi))-(2/sqrt(6))((sqrt(3)sin(u)/2)(cos(t)
sqrt(pi))))"2
sp VD) = 2 (Yo 4 Y, + Y, +%,) ((1/2)(1/sqrt(2))(1/sqrt(2pi))+(1/2)((sqrt(3)sin(u)/2)(cos(t)/sqrt(pi)))+
(tetrahedral) " z (1/2)((sqrt(3)sin(u)/2)(sin(t)/sqrt(pi)))+H(1/2)(sqrt(6)cos(u)/2)(1/(sqrt(2pi)))) 2
Y@ = L (4%, %, %, ) ((1/2)(1/sqrt(2))(1/sqrt(2pi))+H(1/2)((sqrt(3)sin(u)/2)(cos(t)/sqrt(pi)))-
*“ A (1/2)((sqrt(3)sin(u)/ 2)(sin(t)/sqrt(pi)))-(1/2)(sqri(6)cos(u)/2)( 1 /(sqri(2pi) )2
_1 ((1/2)(1/sqrt(2))(L/sqrt(2pi))-(1/2)((sqrt(3)sin(u)/ 2)(cos(t)/sqrt(pi)))-
Yope(3) = 5 (Y= Yo, =¥, + 5. (1/2)((sqre(3)sin(u)/2)(sin(t)/sqre(pi)))+H 1/2)(sqrt(6)cos(u)2)( L/(sqrt(2pi))) 2
1 ((1/2)(1/sqrt(2))(1/sqrt(2pi))-(1/2)((sqrt(3)sin(u)/ 2)(cos(t)/ sqrt(pi)))+
V() =5 (Ya = ¥y, + %, ¥,) (1/2)((sqrt(3)sinu)/2)(sin(t)/sqrt(pi)))-(1/2)(sqri(6)cos(u)/2)( 1 /(sqrt(2pi))) 2
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1
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sp‘d(q‘) = 2

((1/2)(1/sqri(2))( 1/sqri2pi))=(sqrt(1/2))(sqri(3)sin(u)/2)(cos(0/sqrt(pi)
(1/2)(sqrt( 15) (sin(w))"2/4)(cos(2t)/sqrt(pi)))"2

((1/2)(1/sqri(2))( 1/sqri(2pi))-(sqri( 1/2))(sqri(3 )sin(u)2)(cos(t)/sqrt(pi)) +
(1/2)(squi( 15)(sin(u))*2/4)(cos(2t)/sqri(pi)))"2

((1/2)(1/sqrt(2))( 1/sqrt(2pi)) +(sqrt( 1/2))(sqrt(3)sin(u)/2)(sin(t)/sqri(pi))-
(1/2)(sqri( 15)(sin(u))*2/4)(cos(2t)/sqri(pi)))"2

((1/2)(1/sqri(2))( 1/sqri2pi))-(sqre( 1/2))(sqrt(3 )sin(u)2)(sin(t)/sqri(pi))-
(1/2)(sqrt( L5)(sin(u))"2/4)(cos(2t)/sqrt(pi)))"2




sp'd Yopra(l) = =, + Evp +Ly ((sqrt(1/3))(1/sqrt(2))( L/sqrt(2pi))H(sqrt(1/3))(sqrt(3)sin(u)/2 )(cos(t) sqrt(pi))H(s
(trigonal V3 ‘/16 : “F ’ qrt(1/2))(sqrt(3)sin(u)/2 )(sin(t)/sqrt(pi))) "2
bipyramidal) | Vau(2) = ZVet 2V~ 5V ((sqrt( 1/3))(1/sqrt(2)) 1/sqet(2pi))+H(sqri(1/3))(sqrt(3 )sin(u)/2 )(cos(t)sqrt(pi))-
1 3 (sqrt(1/2))(sqrt(3)sin(u)/2)(sin(t)/sqrt(pi)))"2
Vapra(3) = Ve = 3%, ((sqrt(1/3))(1/sqri(2))( 1/sqrt(2pi))-(sqrt(2/3))sqrt(3)sin(u)/2) (cos(t)/sqrt(pi) )2
v (4)_i‘{ Ly ((sqrt(1/2))(sqrt(10)((3(cos(u))*2)-1)4)( 1/sqrt(2pi))+(sqrt(1/2))(sqrt(6)cos(u)/2)
RN (1/(sqrt(2pi))))"2
Yipea(8) = Yo, — =Yy, ((sqrt(1/2))(sqrt(10)((3(cos(u))"2)-1)/4)( L/sqrt(2pi))-(sqrt(1/2))(sqrt(6)cos(u)/2)
G (1/(sqrt(2pi))))"2
sp'd’ Vopaut(1) = ¥y — =Yy, Yy, + oY ((1/sqrt(6))(1/sqrt(2))( L/sqrt(2pi))-(L/sqrt(2))(sqrt(3)sin(u)/2)(cos(t)/sqrt(pi))-
(octahedral) Ve Nz VIz R 2w (1/sqre(12))(sqrt(10)((3(cos(u)*2)-
Yopiaz(2) = \TEYS + EY[J,‘ *ﬁ‘(d‘z RERLE D/4)(1isqre(2pi))+(1/sqre(4))(sqrt(15)(sin(u))"2/4) (cos(2t)/sqrt(pi)))"2
Vo3 =Ly, -ty — Ly, _ly ((1/sqrt(6))(1/sqrt(2))( L/sqrt(2pi))+( L/sqrt(2))(sqrt(3)sin(u)/2)(cos(t)/sqrt(pi))-
i BNz VI 2w (1/sqri( 12))(sqre 10)((3(cos(u))"2)-
Yar(8) = 720 + %vpy - ‘%vd_‘: - %Yd‘ 1)/4)(1/sqrt(2pi)+(1 sqrt(4))(sqrt(15)(sin(w))"2/4) (cos(2t)/sqrt(pi)))*2
Yore(d) =Ly — Ly oL ((1/sqrt(6))(1/sqrt(2))( 1/sqrt(2pi))-( 1/sqrt(2))(sqrt(3)sin(u)/2)(sin(t)/ sqrt(pi))-
TR R de (1/sqrt(12))(sqrt(10)((3(cos(u))"2)-1)/4)(1/sqrt(2pi))-
Vg (8) = Y, + =Yy + =Y, (1/sqrt(4))(sqrt(15)(sin(u))*2/4) (cos(2t)/sqrt(pi)))"2
(AR ((1/sqrt(6))(1 /sqri(2))( 1/sqrt( 2pi))+( 1/sqrt(2))( sqrt(3)sin(u)/2)(sin(t)/sqrt(pi))-
(L/sqrt(12))(sqrt( 10)((3(cos(u))"2)-1)/4)( 1/sqrt(2pi))-
(1/sqrt(4))(sqre( 15)(sin(u))*2/4 ) cos(2t)/sqrt(pi)))*2
((V/sqr(6))(1/sqrt(2))(1/sqrt(2pi))-
(1/sqrt(2))(sqrt(6)cos(u)/2)(1/(sqrt(2pi)))+(1/sqrt(3))(sqrt(10)((3(cos(u))"2)-
1)/4)(1/sqrt(2pi))) 2
((1/sqrt(6))(1/sqri(2))( 1/sqrt2pi))+( 1/sqrt2)(sqri(6)cos(u)/2)(1/A(sqrt(2pi))+(1/s
qri(3))(sqrt(1 0)((3(cos(u))"2)- 1)/4)(1 /sqrt(2pi)))"2

¥The symbols u and 7 in Winplot format are 0 and @ for the polar and azimuthal angles respectively.
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