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* Motivation

* Modeling tool

e S3P model of S-band coupler
e Field analysis

 Beam analysis

Discussions
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M otivation ACD

e To understand effects of multipole fields on
beam dynamics in single-feed coupler

* Work on alternative designs if necessary
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Parallel EM Codes On Unstructured Sfds

ADVANCED COMPUTATIONS

Generalized
Yee Grid

Finite-Element Discretization

Tau3P/T3P Omega3P S3P

Time Domain
Simulation
With Excitations

Frequency Domain Scattering Matrix
Mode Calculation Evaluation
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ANCED COMPUTATIONS

LCLS S-Band Coupler — S3P ModeC 1D

REin * Dimensions directly
from drawings

 Reflection about 0.05

« Should be ok for this
study

RF out

}3.9mm
For field symmetry
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ADVANCED COMPUTATIONS

..._. T

LI

Feld Snapshot

o ._h____ .
. _._._.__“__q._ i : ' ]
.t __.._._”_“:.:\ _ '

i _.._ ﬂ_ _.”_.
I

wi © 1L R
. b -
.:“—_q ] L“_:_._._“ HE

LCLSSBAND Z.Li01/04



Field Asymmetry In Coupler Cel | A&y,

ADVANCED cofIPUTATIONS

Ey:
 Snapshot
 Contour plot
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Field Asymmetry \CD

ADVANCED COMPUTATIONS
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Fidlds On AXis AL]

ADVANCED COMPUTATIONS
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Beam Dynamics \CD

ADVANCED COMPUTATIONS
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ADVANCED COMPUTATIONS

v Dependence Of Momentum Mul a3

 1/ydependence for azimuthal focusing (full structure -
back-back coupler in our case)

Adiabatic damping RF focusing
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where|  areintegralsof E, field

 Dipole and quadrupole are y independent.
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Azimuthal Focusing ACD

o Full back-back system
simulation
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ADVANCED COMPUTATIONS

Azimuthal Focusing v.s. Initial Energy
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Dipole & Quadrupole ACD

ADVANCED COMPUTATIONS

o Effect of input coupler

 Integrate through half of the model
Dipole & Quadrupole v.s. RF Phase
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Head-Tail Effect ACD

“Zero” phaseis not accurate since only afew cellsare
Included in the present model — phase dlippage and
coupler effect significant

Amplitude of dipole and quadrupole OK
Bunch spans +10 degrees in RF phase

If beam on crest, head to tail A(yb,) IS
— Dipole: 0.005
— Quadrupole: 0.0015/mm (focusing)
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