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Identify negative energy particle solutions with

positive energy antiparticle solutions using the

Feynman - stuckelbeng convention :
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For the normalization factor µ
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The Pauli matrices don't commute therefore

[sit] -1-0 2- riÉKiPi)
Eto 'ii nEfiFi
¥, With) Fi ei

?
=¥, riri PiÉ

[si ,Tj]=é ? Eirik Tt

A new operator compatible with the Hamiltonian
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I = 2 ÉÑ Helicity operator
IF1

↳ represents the projection of the
spin along the momentum direction .



^h=(ÉÉ
0

,

H = 1m11
EP

0 E. F) F. p→ ma)
^hH = (mEp→ p→z

p→ ME. ,⇒) = HI ⇒ [In ,H]=o
compatible
operators

Ñ=¥, [
E. F)

2
o

o cr?p→,a) =/ [ G)
Eigenvalues of h^ are the h± = It



I U9p) = IU9B

⑦= B- EE

h = -1" " " = to:?) / ¥;) -4¥;)
"""e

E > 0

" "" = ?)f¥;)-19¥:)
""e

h = -

F- 70
"

h w '" = - wa)
Antiparticle
h = -

E >0



^h OH = flat Antiparticle
h = +

F- 70

what about chirality ( f- Hdicity)
This is your exercise to hand- in until

Friday 3rd December .
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Majorana spinors
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Lagrangian Formulation

ic Classical Field Theory



Recall the action 5h93 from
classical Mechanics
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Euler-Lagrange ( EL) equations
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The EL in Field Theory

classical fields result from a
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