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Gauge Invariance

• Gauge bosons exist

• photons and gluons are massless because of
gauge invariance

• W± and 2- bosons have small masses ( when
compared leg . to the Gut on Planck scales)
because of gauge protection .
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Relativistic Quantum Mechanics

② Klein - random Equation
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What about relativistic energies ?
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The H.r. Equation cannot describe
,
e.g. , relativistic

electrons since 0 must transform as a scan
.

Solutions
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To understand the meaning of the negative

energy solutions , let us couple the scalar

field to an electromagnetic field
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A change conjugation operation

transforms particles into their antiparticles
.

Dirac Equation ( 192£)
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The f-matrices can be expressed as :

Pauli - Dirac representation
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Chiral representation
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For the time being we will use

the Pauli - Dirac representation
.
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