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Outline

e The method:
— Open quantum system approach
— Generalization to exchange of probability
— Solution by quantum trajectory Monte Carlo method

* Application to transport of fast highly charged 10ns:

e Summary and conclusions
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Open quantum system approach
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state index

Solving Lindblad master equation by

Quantum Trajectory Monte Carlo Method
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How do we propagate a quantum trajectory?

non-linear stochastic Schrodinger equation

‘d‘l”L (t)> = [jump] ‘\P“ (t)> + [continuous] dt‘\lflLl (t)>

I

input:
* system Hamiltonian
* state-to-state transition operators
for different environments: scattering

* scattering with: Ai
e clectrons
 atomic nucleil radiative decay

e radiative decay T
[T. Minami et al. PRA 67, 022902 (2003)]
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Experimental Observation
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[1] D. Vernhet et.al., J. Phys. B 31, 177 (1998) 7/10



Application to Kr3>* transport:
results for excited states density matrix
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Application to Ar'®* transport

population of excited states by electron capture
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Summary

Generalization of the open quantum system approach
Solution by means of a quantum trajectory Monte Carlo method

Application to transport: overall good agreement with experiment

Outlook

Application to other open quantum systems in quantum information

Prediction of excited states population in stripping foils of high current GeV
tandem accelerators
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