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Introduction: FCC-ee | nj ector See talk by Paolo Craievich (TU1P003)

Transfer lines
-
Electron transfer line
19.5 MV/m, 15 RF unit module |

Electron linac, 215 m, S-band
Electron “ §
IHO[&[UEEDEUEUD%H]D[UWLIHMM thly rhly
Positron P05|tr0n linac, 304 m, 2 GH=z Energy
source 1373 oMy 1 RF unit module “°mMPresser

w,
WS

Bunch
compressor

Damping
ring,
2.86 GeV

to BR

e [(H"A—CU[UEO(]) 00a0anonooeoo 0o caee dnea baaa oaaa acd

High-energy Linac, 1080 m, S-band,

Energy A
21.1 MV/m, 72 RF unit module

compressor

A, Overall length including DR and transfer lines ~1200 m A,
—
2D design of accelerating structure: This work:
« 3D design with power couplers

A. Kurtulus, S. Bettoni, P. Craievich, A. Grudiev, A. Latina, and

J.-Y. Raguin, “Updated RF Design and Optimization of 3 GHz  Impact of the cou plerS in the beam
4 Traveling-Wave Structures for the FCC-ee High-Energy Linac” d :
presented at the IPAC’26, Deauville, France, May 2026, paper ynamlcs
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Double-feed coupler

Optimization is done by adjusting R and a in the matching cells
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Matching cells

freq [GHz] z [mm]
Standard way of power couplers design:

v' More symmetry

v Simple rectangular waveguides

X Requires more elements (splitter and bends)
X Less compact
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Transverse kick induced by the couplers

RF couplers break the 2D symmetry of the system:

Multipolar expansion: E,.c(r,p,z) = Z E,(z)r™ cos(ng)
n=0

Quadrupolar kick (n = 2)
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Single-feed coupler
Standard way of power couplers design:

The most compact solution v Simple rectangular waveguides

v' Requires less elements (splitter and bends)
v' Very compact
X Less symmetry (dipolar kick induced)
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Double-feed ridge coupler

Ridge waveguides allow more compact design by reducing size without altering the equivalent waveguide

Standard way of power couplers design:

v" Very compact

v' More symmetry

X Requires more elements (splitter and bends)
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Take-home message

RF couplers break the symmetry of the system,
inducing transverse kicks.

Single-feed couplers offer a very compact

solution, but the dipole kick cannot be cancelled.

Double-feed ridge couplers offer a more
symmetric and compact solution.
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