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A SymplecticMulti-Particle Tracking Model (1)
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H = H1+H2

A formal single step solution

space-charge 

Coulomb potential

external focusing/acceleration

multi -particle Hamiltonian

J. Qiang, òA SymplecticMulti-Particle Tracking Model for Self-Consistent Space-Charge Simulation,ó Phys. Rev. ST Accel. 

Beams 20, 014203 (2017).
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A SymplecticMulti-Particle Tracking Model (2)

2nd order: 

4th order: 

higher order: 

Symplecticcondition: 

Refs: E. Forest and R. D. Ruth, PhysicaD 43, p. 105, 1990. H. Yoshida, Phys. Lett. A 

150, p. 262, 1990. 

M is the Jacobi Matrix of M
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A SymplecticMulti-Particle Tracking Model (3)

M 1

Åsymplectic map for H1 can be found from charged particle optics method

To satisfy the symplectic condition:

M 2 will be symplectic if pi is updated from H2 analytically

M 2
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Self-Consistent Space-Charge Transfer Map (1)



Self-Consistent Space-Charge Transfer Map (2)
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Self-Consistent Space-Charge Transfer Map (3)
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SymplecticGridlessParticle Model

M 2

w is the particle 

charge weight


