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Free Space 2D Poisson Equation

1. Find potential at the boundary using 2. Modify the differential equation
the Green function*
(X/ Y) Ugj — 2u1,j + Uz j n Uy j—1 — 2u1,j + Ugj+1

1 Ax? Ay? B
Obtained by the Green function
Y
—Zuljj + uz’j + ullj_l — Zul’j + ul’j+1 _ - @
Ax? Ay? L Ax2
Modifying charge distribution near the boundary
1 1
P (x,y) =—jp(x’,y’) In , —dx'dy’
2m VO =22+ = ¥')? * Calculating whole region using the Green function

costs a lot since it needs O(n?) operations



Boundary with Magnetic Material

/ ferromagnetic material /

= * B at the surface of ferromagnetic material
must be perpendicular to the surface (§ K w)
» The cores of the BMs touch with all

horizontal surface of the duct. (J-PARC
1 MR)

» Use image current density so that the tangential
components of B can be eliminated

iimage(x: y) = Z[i(x: (—1)"y + nY)]




Finding Potential with Image Current

1. Find potential including image current at the
boundary using the Green function*

1 1
px,y) === f p(x',y') + p; (x",y")In dx'dy’
( ) 271_ ( image \/(x — x’)2-|—(y — y’)z

Pimage (x,y) = Z[p(x» (—D™y +nY)]

2. Modify the differential equation (same as for free space )
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