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Summary

Abstract
The Cryomodule Test Stand (CMTS1) at Fermilab has been engaged with testing 8-cavity 1.3 GHz cryomodules designed
and assembled for the LCLS-II project at SLAC National Accelerator Laboratory since 2016. Over these three years twenty
cryomodules have been cooled to 2K and power tested in continuous wave mode on a roughly once per month cycle. Test
stand layout and testing procedures are presented together with results from the cryomodules tested to date. Lessons
learned and future plans will also be shared.

The majority of the 1.3 GHz cryomodules built at Fermilab for the LCLS-II project have now been
successfully cold tested – seventeen to date with F1.3-18 testing nearing completion. By and large,
performance specifications have been met, and in the majority of cases, exceeded. This bodes well for
future LCLS-II operation.
Generally excellent reliability of all subsystems and rapid response to identified issues, has allowed the
testing program to proceed close to schedule and in general not impede the production and delivery rate
of cryomodules to SLAC.
In light of endeavouring to complete testing within stringent schedule demands these results have been
gratifying. Of particular note is the achievement of unprecedented Q0 levels which have required careful
planning of the test sequence and attention to detail during a cryomodule’s time at CMTS1.

LCLS-II is a next generation hard x-ray light
source based on a superconducting RF electron
linac operating in continuous wave regime.
Fermilab is responsible for the design of the 1.3
GHz Cryomodules (CM’s) as well as assembly
and testing for approximately one-half of the
specified 1.3 GHz cryomomodules. Additionally,
Fermilab is designing and will assemble and cold
test two 8-cavity 3.9 GHz (third harmonic)
cryomodules plus a spare. As of this writing (June
2019) nineteen cryomodules have passed
through CMTS1 – 18 Fermilab-built ones and the
first Jefferson lab assembled one.
The LCLS-II design is cutting edge in terms of
continuous wave (CW) operating gradient and
Q0.
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Acceptance Criteria were jointly developed and adopted by the
partner laboratories (SLAC, Fermilab, Jefferson Lab. These form
the basis of the testing plan and qualification specifications
employed at CMTS1.

Performance

Fermilab-built cryomodules meet and routinely exceed these standards.

Cryomodules are tested on a roughly 28-day 
cycle
- 11 days for installation and leak checking
- 3 days for cooldown to 2K
- 7 days for cold, powered testing
- 7 days for warm-up and removal

For the 17 cryomodules tested to date, average achievements (compared to specification) are:
Maximum voltage = 166 (128) MV, ‘Usable Voltage’ = 158.7 (128) MV

Q0 = 2.99 (2.7) E+10
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