PHYS 3320 sp" hybrid orbitals

n52 np2 -> ns1 np3
remaining s electron can hybridize with one or more p orbitals (px, py, pz)

I) sp' hybrid orbitals (180°)

¢ = (¢ + ¢pX)/21/2 CO
2 = (s - q)pX)/zl/2 ©<>
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Pz

IT) sp” hybrid orbitals (120°)

01 =(173") [ s + 2" oy ] %

0= (13 [y - (12) 2y + (3/2)20yy] >
0= (13" [ - (1/2)dpx - (3/2)" oy ] z

p-

1) sp’ hybrid orbitals (109.5°)

Gr=(172)[ds + dpxt py t Opz ]

¢2:(1/2)[¢s + ¢px - q)py' q)pz]
¢3:(1/2)[¢s - ¢px+ q)py' q)pz]

¢4:(1/2)[¢s - q)px' q)py + q)pz]

Note that all orbitals are normalized and are orthogonal, e.g.
Integral (¢} ¢;) dx dy dz=1 and Integral (¢; ¢) dx dy dz=01ifj #k !



