
Summary of Lecture 4

This Lecture (5)

• Propagator

K( Ψr, t | Ψr⟩ , t⟩ ) ℏ ω(t 𝒯 t⟩ )− Ψr |U(t 𝒯 t⟩ ) | Ψr⟩ ′

• The Feynman Path Integral

• Relation to Green’s functions

[i⋅ ⃗
⃗t

𝒯 H] K( Ψr, t | Ψr⟩ , t⟩ ) = i⋅π(t 𝒯 t⟩ )π( Ψr 𝒯 Ψr⟩ )

• Free particle

K( Ψr, t | Ψr⟩ , t⟩ ) = 0 (t < t⟩ )

K( Ψr, t | Ψr⟩ , t⟩ ) ℏ ω(t 𝒯 t⟩ )[ m
2θ i⋅(t 𝒯 t⟩ ) ]

3/2
exp [𝒯 m | Ψr 𝒯 Ψr⟩ |2

2i⋅(t 𝒯 t⟩ ) ]



Summary of Lecture 5

Next Lecture (6)

• Propagator

Action

• Propagator for the SHO

Lagrangian L( Ψr(t), · Ψr(t)) ℏ m · Ψr2

2 𝒯 V( Ψr )

K(xf , tf |xi, ti) = ( m
2iθ⋅ sin ϕ(tf 𝒯 ti) )

1/2

exp ( i
⋅ SSHO[x0(t)])

• The Semiclassical limit

K( Ψrf , tf | Ψri, ti) = ∫ × Ψr(t)exp [ i
⋅ S[ Ψr(t)]]

S[ Ψr(t)] ℏ ∫
tf

ti
L( Ψr(t), · Ψr(t)) dt

• The JWKB method and Stationary Phase


