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Similarly, a constant arises in the colatitude equation which
gives the orbital quantum number:
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Reduced 1 = Finally, constraints on the azimuthal equation give what is
Lo MeMp called the magnetic quantum number:
H= Mg+ My
Solution exists —_f_f y
F(‘;D) @ m,=—L,—0+1,...+/
z

r = Gedgndly Go SV (e Aok
O0=7 )el) g st i) lgaiiay 1 A9l 3!
D= 195l g XY Sl | o pladl chiad faduws Lgaiay | A9/ !

el

Potential energy = - -

r=4x2+y2 + z2
r=0-ow ;0=0-m; ¢p=0-2m


http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/qm.html#c4
http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/qm.html#c4
http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/hydcol.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/hydcol.html#c2
http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/hydazi.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/hydazi.html#c2

Z=1rC0s @, X=rsin@cos¢; y=rsin@sinpl]

Rnl(r)|2 = gives the probability of finding the electron any
distance r from the nucleus. The two quantum numbers n and l are
associated with the radial part of the wave function .
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[=3 is an T orbital (f= fundamental)
=4 Is an ¢ orbital
[=5 is an h orbital
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Whenl=1 —— Angular momentum—m/f% m;=+1,0, -1

Angular momentum=,/1(1 + 1)

[ =2—— Angular momentumzd@% m;=+2,+1,0, -1, -2
Angular momentum= angular velocity x moment of inertia
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Total Total number of
orbitals electrons that can
be accommodated

Type of orbital || Orbital guantum number
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| =0 m,;=0 ms = +1/2, -1/2 4s
=1 m;=+1,0,-1 ms =+1/2, -1/2 4p
| =2 m=+2,+1,0,-1,-2 ms =+1/2, -1/2 4d
| =3 m=+3,+2,+1,0,-1,-2,-3 ms =+1/2, -1/2 4f
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n=4 =0 m=0 ms =+1/2,-1/2 4s 2x1 = 2
n=4 |=1 m=+1,0,-1 ms =+1/2,-1/2 4p 2x3 =
n=4 |=2 m=+2,+1,0,-1,-2 ms =+1/2, -1/2 4d 2x5 =10
n=4 =3 m=+3,+2,+1,0,-1,-2,-3 ms=+1/2,-1/2 4f 2x7 =14
Sum  =32sets
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core electrons
65 <D< valence electrons
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For carbon atom (Z=6)
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Hund's Rule " Foran atom in its ground-state configuration, all
unpaired electrons have the same spin orientation
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Ne (10 electrons) [He] 25° 2p° [Ne]

Ar (18 electrons) [Ne] 3s® 3p° [Ar]
Kr (36 electrons) [Ar] 4s® 3d™ 4p° [Kr]
Xe (54 electrons) [Kr] 5s 4d™ 5p° [Xe]
Rn (86 electrons) [Xe] 65> 5d'° 4f“6p®  [Rn]
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1s?, 2s%, 2p° 3s% 3p° 4s? 3d' 4p®, 557 4d', 5p°, 65 4f, 5d"° 6p° 5p°6p°

{1s°, 25", 2p° 3¢’ 3p°, 4¢", 3d", 4p°, 55", 4d", 5p"}= [Xe]
The short hand [Xe] 6s°, 4f**, 5d*°, 6p°

The final three electrons are placed in the three degenerate 6p
orbitals,

Electron no. orbital designation n | my  mg
81 6p 6 1 +1 1/2
82 6p 6 1 0 1/2
83 6p 6 1 -1 1/2
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Cr¥ =1s?, 257, 2p°, 3s%, 3p°, 4s’, 3d°
Cr¥=[Ar] 4s°, 3d°
Cr =[Ar] 4s'3d’ D DDDHDD
3d

4s

O
Cr¥ = [Ar] 45°3d° 45
OODOO
3d

F'Zn® Ti'% s pudalidenly At Silaal gi (A— 1) Jie
Fl=1s?, 2¢% 2p° (diamagnetic)
Zn*+=1s%, 2s% 2p° 3s°, 3p° 4s°, 3d™°(diamagnetic)

Ti” =1s%, 2s%, 2p° 3s%, 3p° 4s°, 3d” (paramagnetic) () (DDOOO
4s 3d
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Shell's orbital | Atomic No. effected Example

4s, 3d 24, 29 Cr [Ar] 4s'3d°

5s, 4d 41-47 Ru [Kr]5s" 4d’
6s, 5d, 4f 57, 58, 64, 78, 79 Au[Xe]6s" 4f“5d"
6d,5f 89, 91-93, 96 U [Rn]7s* 5f 6d"




