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Abstract

A free electron laser facility, SwissFEL, is under construction to aim at routine operation in 2017 by Paul Scherrer
Institut (PSI). Mitsubishi Heavy Industries (MHI) has accepted order of one C-band waveguide network prototype
(CWNP) for SwissFEL project in June 2014 and has been already delivered to PSI in December 2014. A C-band
waveguide network connects the klystron to the four inputs of the accelerating structures. The CWNP has already
installed in the test facility and high power test of it is planned by PSI. MHI also has accepted order of 26 C-band
network series (CWNS) and the production of them have been started. We report the properties and the low-level RF

test results for the CWNP.
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Figure 1: Overview of the waveguide network (series
production for LINAC 1).

Table 1: Components Shape of the Waveguide Network
(series production)

Components Number of the components
shape

LINACI LINAC2 LINAC3
Straight sections 7 7 5
Bending sections 7 7 7
(sweep type)
Bending sections 3 3 3
(miter type)
Splitters 3 3 3
Vacuum ports 9 9 9
Bidirectional 6 6 6
couplers
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Table 2: Requirements Specification

Bandwidth 5712 £ 20 MHz
Peak power 320 MW"
Average power 15 kW

Pulse repetition rate 1-100 Hz

VSWR <1.04

Operating pressure <1X10°Pa
Waveguide size WR187

Flange type C-band A-DESY
Coupling of -60 = 2dB

the RF monitor (5712 = 3 MHz)
Directivity of >25dB

the RF monitor (5712 = 20 MHz)

RF symmetry error of < 0.1 dB in amplitude
splitters <3° inphase

RF leak to vacuum <-85dB

manifold

Residual gas analysis

(RGA)

The RGA spectrum must show no
evidence of hydrocarbons and the
peaks > 40 Amu (excluding peak

44) should be = 0.1%

Outgassing rate <1.0X10Pa - m¥(s * m?)

“Maximum power in between the pulse compressor and
the 1% splitter
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Figure 2: Completed E bend.
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Figure 3: Schematic of RF monitor.
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Figure 4: Coupling and directivity of RF monitor.
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Figure 6: Symmetry error of splitters.
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Figure 7: Residual gas analysis of the vertical waveguide.
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Figure 8: Outgassing rate.
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Figure 9: Dimensional adjustment using spacer flange.
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Figure 10: Horizontal waveguide installed in the PSI test

facility.
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