
Quantization of the Dirac Field (Sec 3.5)

(i γ.∂ - m) ψ =  0

We can expand ψ(x) in plane wave 
solutions because they are complete...

PS quotation, page 58:
“All the expressions we will need in our 
later work are listed below; 
corresponding expressions above, where 
they differ, should be forgotten.”
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Spinor definitions

(γ.p - m ) u(p,s) = 0     (s=1,2)

(γ.p + m ) v(p,s) = 0     (“) 

u u = 2 m and  v v = -2 m  where  u = u+ γ0 .

Then also

The coefficients a(p,s) and b(p,s) become 
annihilation operators.

Comment on the spin-statistics theorem

important 
factor
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/1/ Canonical quantization
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/2/ Second quantization
(familiar from PHY 855; or read P&S)

/3/ The equal time anticommutation 
relations (E.T.aC.R.)
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P&S call SF(x-y) “the Green’s function 
with Feynman boundary conditions”.

/5/ Derivation of the Fourier integral for 
SF

/4/ The Feynman propagator  =  SF(x-y)
Recall from PHY 855 -- we want the 
propagator for the time-ordered product 
of fields.  (Do you remember why?)

Here is the definition of SF(x-y):

Here is the formula for SF(x-y), as a 
Fourier integral:
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Fourier
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Homework Assignments 1 and 2 are 
both  due Friday.


