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3-Dimensional FDTD
Finite Difference Time Domain

y

z

x

Ex

Ey

Ez

Bx

By

Bz

Ex

Ex

Ex

Ey Ey

Ey

Ez

Ez

Ez

BzBx

By

(i , j , k)

(i , j+1 , k)

(i , j , k+1)

(i+1 , j , k+1)

(i+1 , j+1 , k+1)(i +1, j +1, k)

(i , j+1 , k+1)

(i+1 , j , k)

E B E B E

n-1 n+1/2n-1/2 n n+1

t

Yee cell (grid)

Leap-Frog algorism



Finite Difference Equation
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Spatial Domain
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First order of Taylor expansion of differential equation
Error comes from 2nd order expansion
Symplectic ! within 1 st order



Maxwell s Equations

Example solution  (Ex) of finite difference equation,
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Yee cell restriction



BNL 1.5-Cell-RF Gun

Two modes are excited !



Time Evolution of Wakefield



Wakefields

Longitudinal                                Transverse



Emittance

Charge and Phase
dependence Phase space Emittance evolution



ITC-RF GUN



fRF
measured

  = 2810.8 MHz



Beam Simulation

Equation of motion
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3-D Elec.Mag. Static State
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Equi-potential with a Beam

 kV
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Manipulation of the
Potential Surface



Emittance trend can be changed by a bit

manipulation of potential surface



50kV - 600 V



LaB



Conclusions

What is the role of simulation ?
To design the hard wares ?
To know physics aspects?

Hobby ?

It is a Physics itself !


