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* Today — just illustrate Axel’s ideas — few technical details!



1. Problemas en la mecanica cuantica

e Quantum mechanics — Feynman’s formulation:
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1. Problemas en la mecanica cuantica

* Constrained path integral phys. Rev. E 97 (2018) 4, 042114 [1709.04984 [quant-ph]]
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* Integral transform of propagator (kernel)
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1. Problemas en la mecanica cuantica

* Generalisation — “N-hit Function” Phys. Rev. E 105 (2022) 6, 064132 [2110.04969 [quant-ph]]

* Trajectories constrained to “hit” N points (z,, ... z)
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 All N-hit Functions calculated (arbitrary N)!
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e Related to the Casimir effect




. Problemas en la mecanica cuantica
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FIG. 3. Center-to-center propagation amplitudes inside a sphere, comparing approximations of various orders against the
known analytic results (black solid line)



1. Problemas en la mecanica cuantica

* Constrained path integral phys. Rev. E 97 (2018) 4, 042114 [1709.04984 [quant-ph]]
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* Recovering the kernel
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2. Simulaciones numéricas

* Discretised path.ntegral
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* Monte Carlo style estimation U
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* lllustration — trajectories generated with one of Axel’s algorithms - “LSOL”
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Annals Phys. 411 (2019) 167966 [1903.00536 [quant-phl]
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2. Simulaciones numeéricas
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2. Simulaciones numéricas

Extension — trajectories generated in a background potential
2304.10518 [quant-ph] — Aceptado por Phys. Rev. E

Modifies the spatial support of the trajectories

Needs to be compensated!

Analytic compensation

Numerical compensation



2. Simulaciones numeéricas

* Extension — trajectories generated in a background potential
2304.10518 [quant-ph] — Aceptado por Phys. Rev. E

Free trajectories Quadratic background potential . Linear background potential
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* Trayectorias generadas usando el algoritmos “Y-loops modificado”
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Conclusiones

* Axel’s research —encompasses a variety of topics!
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* These problems pertain to fundamental physics — very deep ideas!
* His research continues to generate new questions

Gracias por su atencion



