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Decay of the False Vacuum



Course Outline

• Intro to path integral

• Imaginary time 

• Instantons in a symmetric double well

• Decay of metastable states

• The functional determinant

Instantons in

particle QM

• Basic QFT for a scalar field

• Tunneling of field configurations

• The O(4) instanton

• How/when will the universe end?

• Gauge fields and multiple vacuaa

• Effective action

Tunneling of 

quantum fields



Instantons in Yang Mills gauge theories
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Review of differential forms
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(called the exterior derivative).
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Review of differential forms



Constructing the 2-form for F 



Constructing the two-form F



Some properties of F



Instantons in non-Abelian gauge theories

Important because

we can then use 

Gauss’s theorem 



Instantons in non-Abelian gauge theories



Issues for future discussion
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