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一维深势阱的定态薛定谔方程的解法。[
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m 粒子的质量
ψ(x, y, z) 粒子的波函数
V 粒子的势能
∇2 拉普拉斯算符
E 粒子在波函数下的能量
Ĥ 哈密顿算符

x ≤ 0 V (x) = ∞
0 < x < l V (x) = 0
x ≥ l V (x) = ∞
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0 < x < l V (x) = 0
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ψ(x) = A cos(kx) +B sin(kx) (13)

ψ(0) = 0 =⇒ A cos 0 +B sin 0 = 0 =⇒ A = 0

ψ(l) = 0 =⇒ B sin(kl) = 0 =⇒ sin(kl) = 0
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k =
nπ

l
(n = 0,±1,±2, ...)

ψ = B sin(nπ
l
x) (14)

∫ l

0

|ψ(x)|2dx =

∫ l

0

B2 sin2 nπx

l
dx = 1 (15)∫

sinn cxdx = − 1

nc
sinn−1 cx cos cx+

n− 1

n

∫
sinn−2 cxdx (16)

sinα cosβ =
1

2
[sin (α+ β) + sin (α− β)] (17)

B =

√
2

l

ψ =

√
2

l
sin nπ

l
x (18)

k2 =
2mE

h̄2
=⇒ E =

k2h̄2

2m

k =
nπ

l
, h̄ =

h

2π
=⇒ E =

n2h2

2ml

ψn =

√
2

l
sin nπ

l
x En =

n2h2

8ml2
n = 1, 2, ...

∆E = En+1 − En =
(n+ 1)2h2

8ml2
− n2h2

8ml2
=

(2n+ 1)h2

8ml2
(19)

2


