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The GdfidL Electromagnetic Field
Simulator
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improved cells

r/dx = lamhbda/2.3/dx

‘prismatic cells

r/dx = lambda/2.3/dx




Memory and CPU-Time only for
interesting Gridcells

REAL, DIMENSION(1:3,0:nx+1,0:ny+1,0:nz+1) :: &
Eds, Hds, dsoEpsA, dsoMueA
DO iz=1, nz, 1
DO iy= 1, ny, 1
DO ix=1, nx, 1
Hds(1,ix,1y,1z)= Hds(1,ix,1y,1z) &
- dt*dsoMuA(l,ix,1y,iz) * ( Eds(2,ix ,iy ,iz )-Eds(2,ix ,iy ,iz+l) &
+ Eds(3,ix ,iy ,iz )-Eds(3,ix ,iy+1l,iz ))
Hds(2,1x,1y,1z)= Hds(2,ix,1y,1z) &
- dt*dsoMuA(2,ix,1y,iz) * (-(Eds(1,ix ,iy ,iz )-Eds(l,ix ,iy ,iz+1)) &
+ Eds(3,ix ,iy ,iz )-Eds(3,ix+1,iy ,iz ))
Hds(3,ix,1y,iz)= Hds(3,ix,1y,iz) &
- dt*dsoMuA(3,ix,iy,iz) * ( Eds(l,ix ,iy ,iz )-Eds(1,ix ,iy+1l,iz ) &
-(Eds(2,1x iy ,iz )-Eds(2,ix+1.,1y ,iz )))

REAL,DIMENSION(1:3,0:NetCells) :: Eds, Hds
INTEGER, DIMENSION(0:NNetCells) :: KindofCell
INTEGER, DIMENSION(0:nx+1,0:ny+1,0:nz+1) :: NrofCell
REAL, DIMENSION(1:3,0:NDifferentCells) :: dsoEpsA, dsoMuA
DOiz=1, nz, 1
DO iy=1,ny, 1
DO ix=1, nx, 1
i= NrofCell(ix,1iy,iz)
IF G .LT. 1) CYCLE
k= KindofCell(i)
ipx= NrofCell(ix+1,iy ,iz )
ipy= NrofCell(ix ,iy+1,iz )
ipz= NrofCell(ix ,1y ,iz+1)
Hds(1,1)= Hds(1,1) - dt*dsoMuA(1,k) &
* ( Eds(2,1)-Eds(2,ipz) + Eds(3,1)-Eds(3,ipy) )
Hds(2,1)= Hds(2,1) - dt*dsoMuA(2,k) &
* (-(Eds(1,1)-Eds(1,ipz)) + Eds(3,1)-Eds(3,ipx) )
Hds(3,1)= Hds(3.,1) - dt*dsoMuA(3.k) &
* (- Eds(1,1)-Eds(1,ipy) -(Eds(2,1)-Eds(2,ipx)))
ENDDO
ENDDO
ENDDO



Parallel Computation

For all Timesteps: DO
Compute local H by applying the local curl operator to the local E
For all Directions: DO
Send tangential H to the neighbour
Receive tangential H from the neighbour
ENDDO For all Directions
Compute local E
For all Directions: DO
Send tangential E to the neighbour
Receive tangential E from the neighbour
ENDDO For all Directions
ENDDO For all Timesteps




Parallel Computation, Load Balancing

* Volume is partitioned 1n

1!\ many subvolumes
m * Interesting subvolumes are
— ~U_ g™ | spread over the available
- Processors.

Less than 10% interesting volume
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W.(x,y,s) = C; | E.x,y,z=ct—s,t)dt
c / E.(x,y,z=ct—s,t)dt = /(E$M+cBgM)(azzf,y,z:(),tzs/c)df

t=s/c Ep



Napoly Integration in 3D

* Integration only over TM
part of the field.

* Requires solution of 2D
Poisson problems at each
timestep
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Integration paths

1o comment

GdfidL, Wakepotential

Potential in beam pipe at s= 9.3487e—3[m]|
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Summary

 Computation on parallel systems
— Incredibly large number of gridcells possible
* Wakepotentials

— Napoly Integration for general geometries

— Hollow beam excitation for general geometries

* Generalised diagonal fillings

* Eigenvalues of lossy structures



