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MAXWELLS EQUATIONS
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MAXWELLS EQUATIONS
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MAXWELLS EQUATIONS

hen we obtain the first order differential equations
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SOLVER
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A Spatial differentiation matrix with boundary conditions

b : Driving source term bYETO.

The exponent Is evaluated by the eigen system of A

The cross section of the beam pipe must be uniform along @ .

The mesh size for A is varied with k under the condition:
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Implementation of the boundary condition
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Results for KEKB antechamber

Pipe height = 90 mm, Pipe width = 184 mm, Pipe height = 90 mm, Pipe width = 184 mm,
TiN thickness = .2 um, TiNCond. = 1.4 (uQm)"', TiN thickness = .2 pm, TiNCond.= 1.4 (uQm)'1,

Maximumk = 3.5/0,, #ofk= 32, MeshRatio={ 4, 1}, 0,= .3 mm Maximumk = 3.5/0,, #ofk= 32, MeshRatio={ 4, 1}, 0,= .3 mm
:_I | T T T T | T T T T | T T T T | T T T T | I_: 50:_1 | T T T i T T T | T T T i T T T | T T T i T | _:
C ] C \ — ]
ul - O— — i —
C ] C T e ]
- E 507~ ]
= E 100F -
3 E g o E
C ] - C ]
= E N 200 =
= E 250 —
- | _E?B .
C ] [E ]
- = -300 :_zﬁﬁ =
f_ _E -350/— —
C 1 | | | | | | | 1 | | | | | | | | 1 | | | | | ] C | | 1 | | | 1 | | | 1 | | | 1 | | | 1 | | | 1 | | | _

-0.02 -0.01 0 0.01 0.02 0 2000 4000 6000 8000 10000 12000
z (m) k (1/m)

p=163m,L=0.89 m, oo drift, | 1/7/2010
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Some elgen modes
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Results with an asymmetric

D
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Pipe height = 40 mm, Pipe width = 60 mm, Pipe height = 40 mm, Pipe width = 60 mm,
TiN thickness = .2 pm, TiNCond.= 1.4 (p.Qm)'1, TiN thickness = .2 um, TiN Cond.= 1.4 (uQm)'1,
Maximumk= 3/0, #ofk= 64, MeshRatio={ 4, 1}, O,= .3 mm Maximumk = 3/0, #ofk= 64, MeshRatio={ 4, 1}, 0,= .3 mm
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 As and Ak agree with the path difference (next page) between the reflection.

* Also the modulation ratio of Z roughly agrees with the ratio of interference

lengths:
L/(2Ly — L) = 2.55/(82 x 4 — 2.55) = 0.47

p=163m,L=4m,oo drift, | 1/7/2010



p=16.3 m,w = 100 mm :

l
L = 2.55 m,
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Unphysical results with a rounc

D

Dis

Pipe height = 40 mm, Pipe width = 40 mm, Pipe height = 40 mm, Pipe width = 40 mm,
TiN thickness = .2 um, TiN Cond.= 1.4 (uQm)'1, TiN thickness = .2 um, TiN Cond.= 1.4 (p.Qm)'1,
Maximumk= 3/0, #ofk= 32, MeshRatio={ 4, 1}, O,= .3 mm Maximumk = 3/0, #ofk= 32, MeshRatio={ 4, 1}, O0,= .3 mm
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B e/croes to an unphysical result, even for M = 26

* [he reason has not been identified.

p=163m,L=4m,oco drift, | I/7/2010



Discussions

* [he eigen mode method may have some merits:

» Capability to handle arbrtral shape of the beam pipe.
» Saving computation for a repetitive arrangement.
NI AEs clernertts:

* Heavy computation, If finer mesh Is necessary.

» Not surtable for varying cross section.



