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Path optimization method 

The sign problem 

 

 

 

 

 

Path optimizaiton 

deform the integral path in the  
complex plane to maximize 
average phase factor. 

average phase factor 

(pq:phase-quench) 

deformation 

regard sign problem 
as optimization problem 



Results 

• 1-dimensional model • 2D complex 𝜙4 

• average phase factor 
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optimization 

• Next Step: gauge theory 


