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Participating in the Construction of the Cryomodules of EURO-XFEL Superconducting Cavities
(One-Year Working Report at DESY)

Hiroshi SAKAI*

Abstract

EURO-XFEL was constructed to offer the most intense SASE free electron laser (FEL) in x-ray regime at DESY of
Hamburg from 2009. I worked in DESY for one year to join the construction of the EURO-XFEL accelerator and to
measure the performances of more than 800 1.3 GHz 9-cell superconducting cavities after the cryomodule assembly
work in a mass-production phase. Especially, it is important to evaluate how many cavities would be degraded during
cryomodule assembly work after the vertical tests. The mass-production of 100 cryomodules with 800 superconducting
cavities is the largest scale in the world. In this article, we report my one-year stay at DESY concerning about the
EURO-XFEL accelerator construction with this cryomodule test.
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1 EURO-XFEL fl# g4 4.

%1 EURO-XFEL NIERZR D F7 7H A 857 X =%,

Photon energy 0.2-24 keV
Pulse duration <100 fs
Pulse energy a few mJ

Superconducting linac| 17.5 GeV
Peak current 5 kA
Normalized (sliced) |<1.4 mm mrad
emittance

Bunch charge

Pulse length of train
Repetition ratio

~1nC
650 us (2,700 bunchs)
10 Hz (27,000 bunchs/s)
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% 2 BEURO-XFEL H{nEZE{D/ T X =5
>23.6 MV/m

Design gradient
Unloaded-Q (Q,) >1x10"
Installed module 100 modules
Cavities per module 8

Loaded-Q (Q,) 4.6x10°
Total beam current 5 mA
RF pulse 1.37 ms
Beam pulse 0.65 ms
Repetition ratio 10 Hz
Average beam power | 650 kW
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The capacitor will be replaced by a short
Cu gasket

=the RF leak is suppressed
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