Using linear combination to construct p and d orbitals

LPn,I,m(Xa y: Z) — \Pn,l,m(ra 69 (D) = Rn,I (r)YI,m (99 (0)
2Zr _ 4xg,h’

Radial part R, (1) =N, ,(2)'L, (N e ", p===, 8, = 2
’ n 0 m.e
— | )
Angular part, (6, ¢) = (@D Q- m) R™(cos8)e™
/ 4 (I+|mi))

Yo in =R, (NY,,(0,9) forporbitals,m=0,+I
Voom =R, (MY, (6,0) fordorbitals,m=0,£1,£2

D, o€ cCos

For s orbitals, =0, m=0 . -
0,, oc sin@xe™?

Y, =Y, o=(4m) 12 D, = P, ccos@ocz/r

The orbital shape of s orbitals p = Pt P sinfcos@ oc X/ r
IS only related to the radial part, V2

and Is spherically symmetric. __iPatp,

ocsinésmeocy/r

py_ \/5



2
d, oc3cos” 01
d,, oc cos@sin @ xe™"’
d,, csin’ @x e’

d,=d, oc3cos’@—1oc3(z-r)" -1

d, = d,,+d., oc sin @ cos @ cos @ oc Xz /1
V2
.d, +d
d =-i——"Locsin@cos@singoc yz/r’
y NG @ ocy
d,,+d
d, ,=—2—2osin’@cos2p o (X —y?)/r’
ey 7 @ oc (X —y7)
d, =-I d,, +d, oc sin” @sin2¢ oc Xy /1’

Xy \/5






