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Standard Tracking Programs

 TRACE3D, PARMILA, PARMTEQ, LORASR,
DYNAMION

- Paraxial Approximation, realistic fields input

- Space charge routines — PIC, PPI
 WARP-Code — Plasma simulation — PIC
e Other - IGUN




Realistic fields — Improvements of field maps
Higher space charge fields

Stronger focusing

Parallel implementation — Clusters

Modern computation methods
- Parameter optimisation (PSO)
- Multigrid methods

Collective phenomena — Multispecies
(compensation electrons, LEBT, TNSA)

PIC+Collisions (neutron production, ion source)




LORASR — Present and Mid Term Code
Development Topics

* Present activities:

- Implementation of orbit corrections (steering magnets) for error
studies.

- Verification of the relativistic correction for the space charge fields.

* Mid term plans:

- Field maps from numerical simulations for rf gaps and magnetic
lenses

Relevance: ® asymmetric gap geometries
e fringe fields (dipole magnets and short
solenoids)

e quadrupole content of CH-gaps




NNP — Breaking the symmetry

e GaborM

(J. Pozimski & O. Meusel)

— (r,z) - Solver

— Magnetohydrodynamic
— Equillibria

videoll.avi

e Gab_lens 3D-Particle-In-Cell
S|m U |ati0n (M.Droba, 0. Meusel, K. Schulte)

— Particle tracking - parallel
— Dynamic
— Finite Larmor radius - effects




TBT (Toroidal Beam Transport)

(N. Joshi, H. Niebuhr, A. Ates, M. Droba)

Curved magnetic field — Drifts RxB, ExB
Reflexion — Magnetic bottle configuration
Toroidal coordinate system

lons and beam induced electrons
Symplectic Integrator




lon Species Separation

e Low energy (10keV) composited ion beam
*The separation between species due to curvature drift possible over

long path length
» Separation due to phase difference in Larmor gyration




*Code - “Segments”

F8SR Design
— Biot-Savart Solver
- Coil Settings 3D
- Establishment of flux coordinates
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*Code - “Infinity”

Particle tracking in flux coordinate

— 3D Poisson solver

- Guiding center approximation

- Explicit Symplectic Integrators?

- Singularity on axis -> switching to
real space

ToDo : role of iota parameter for clockwise
and counterclockwise moving beams

Ccoils

kicker

ring flux

external flux

injection
point

i 1y Y ‘<|"=w.‘ | i
P O i
| bt 4
T Ll i i
LA JI | i NIRRT,
N 1A Hidiadhd
<+ >




Project LIGHT

Titanium foil with
proton-rich dot

Laser incidence

Accelerated
o Protons

Blow-off 5 Hot electron
plasma [

Target-normal,
quasi-static
ale i .




LASIN - Code

poisson group
m-processes

mesh points

sparse format and algebra

global conjugate gradient vector

iteration

asking for field &
redistributing of particle densit

Y\ | (PIC)

m+3

rank
m+n

particle tracking

motion group
n-processes
stored particles
tracking




Space charge off
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LASIN — Space charge

Preliminary studies
with space charge:

- Important interaction
on 18t mm
- Energy spread ?

10 15 20 25 .
(i) - Opening angles ?_

- Energy conservation ?

- Momentum transfer between

Species ?
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LASIN — Space charge
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Simulation — Protons&Electrons
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Simulation - Improvements




LASIN — Kinetic Energy

change in long. kinetic energy
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Potential

Potential energy
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LASIN - Energy

—&— time vs ratio dEnergy/Energy
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Conclusion & Outlook







