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Table 8.2:  Energy eigenstate wave functions of hydrogenic atoms. 

 

   

ψ 100 (r,θ ,φ) =
1

π
Z
a0

⎛

⎝⎜
⎞

⎠⎟

3 2

e−Zr /a0

ψ 200 (r,θ ,φ) =
1

π
Z

2a0

⎛

⎝⎜
⎞

⎠⎟

3 2

1− Zr
2a0

⎡

⎣
⎢

⎤

⎦
⎥e−Zr /2a0

ψ 210 (r,θ ,φ) =
1

2 π
Z

2a0

⎛

⎝⎜
⎞

⎠⎟

3 2
Zr
a0

e−Zr /2a0 cosθ

ψ 21,±1(r,θ ,φ) = ∓
1

2 2π
Z

2a0

⎛

⎝⎜
⎞

⎠⎟

3 2
Zr
a0

e−Zr /2a0 sinθe± iφ

ψ 300 (r,θ ,φ) =
1

π
Z

3a0

⎛

⎝⎜
⎞

⎠⎟

3 2

1− 2Zr
3a0

+ 2
27

Zr
a0

⎛

⎝⎜
⎞

⎠⎟

2⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

e−Zr /3a0

ψ 310 (r,θ ,φ) =
2 2

3 3π
Z

3a0

⎛

⎝⎜
⎞

⎠⎟

3 2
Zr
a0

1− Zr
6a0

⎛

⎝⎜
⎞

⎠⎟
e−Zr /3a0 cosθ

ψ 31,±1(r,θ ,φ) = ∓
2

3 3π
Z

3a0

⎛

⎝⎜
⎞

⎠⎟

3 2
Zr
a0

1− Zr
6a0

⎛

⎝⎜
⎞

⎠⎟
e−Zr /3a0 sinθe± iφ

ψ 320 (r,θ ,φ) =
1

27 2π
Z

3a0

⎛

⎝⎜
⎞

⎠⎟

3 2
Zr
a0

⎛

⎝⎜
⎞

⎠⎟

2

e−Zr /3a0 3cos2θ −1( )

ψ 32,±1(r,θ ,φ) = ∓
3

27 π
Z

3a0

⎛

⎝⎜
⎞

⎠⎟

3 2
Zr
a0

⎛

⎝⎜
⎞

⎠⎟

2

e−Zr /3a0 sinθ cosθe± iφ

ψ 32,±2 (r,θ ,φ) =
3

54 π
Z

3a0

⎛

⎝⎜
⎞

⎠⎟

3 2
Zr
a0

⎛

⎝⎜
⎞

⎠⎟

2

e−Zr /3a0 sin2θe± i2φ

 

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



H-atom Wave functions (from D. H. McIntyre, "Quantum Mechanics", Pearson 2012) 

	  
	  

Table 8.1:  Radial wave functions of hydrogenic atoms. 
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Figure 8.4  Radial wave functions for hydrogen energy eigenstates. 
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Table 7.3: Spherical harmonics. 
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Figure 7.19    Three-dimensional polar plots of some spherical harmonics. 


