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Course Outline

• Intro to path integral
• Imaginary time 
• Instantons in a symmetric double well
• The functional determinant
• Decay of metastable states

Instantons in
particle QM

• Basic QFT for a scalar field
• Tunneling of field configurations
• The O(4) instanton
• Gauge fields and tunneling
• Effective action
• How/when will the universe end?

Tunneling of 
quantum fields



A quick recapitulation





Our goal in Lecture#3 is to calculate the fluctuation part
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The zero mode – a delicate matter to be handled stepwise



How to assign the proper integration measure to the zero mode - 1
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Assigning the proper integration measure to the zero mode - 2 



Now go back and correct all earlier “mistakes” 



Refresher from Lecture#2



Summary of main results so far 



Calculation of the energy splitting between lowest two levels - I 



Calculation of the energy splitting between lowest two levels - II 



Remarks on evaluation of K 



More remarks on evaluation of K 



Final remarks on the evaluation of K 



Completing the model calculation 
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