
Powered operation of Cryomodule 1 (CM-1) at the Fermilab SRF Beam Test Facility began in late 2010. Since then a series of tests first
on the eight individual cavities and then the full cryomodule have been performed. We report on the results of these tests and lessons
learned which will have an impact on future module testing at Fermilab.

*Operated by Fermi Research Alliance, LLC under Contract No. DE-AC02-07CH11359 with the United States Department of Energy.
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11 June 2010
Permission to initiate RF

commissioning and warm coupler
conditioning

 7 July -Evaluation and Operation of CM-1

6 July 2011First powering of CM-1

13 June - 5 July 2011
Installation of Waveguide

Distribution system and Water
System upgrade

 9 - 11 JuneCavity 7/Z91 cold conditioning and
evaluation

 3 - 9 JuneCavity 6/Z98 cold conditioning and
evaluation

 20 - 25 MayCavity 5/Z107 cold conditioning
and evaluation

 20 April - 19 May 2011Cavity 4/Z106 cold conditioning
and evaluation

 26 March - 4 April 2011Cavity 3/AC73 cold conditioning
and evaluation

 7 - 16 March 2011Cavity 2/AC75 cold conditioning
and evaluation

 28 January 2011 - 7 March
2011

Cavity 8/S33 cold conditioning and
evaluation

 17 December 2010 - 26
January 2011,

18-22 March 2011

Cavity 1/Z89 cold conditioning and
evaluation

 10 December 2010Approval to initiate cold RF
operation

 17 - 22 November 2010Cool down from room temperature
to 4 then 2 Kelvin

 October - November 2010Cryogenic and vacuum
connections, leak check

 August  - October 2010Warm coupler conditioning - one
cavity at a time (4 - 14 days/cavity)

 June - July 20105 MW RF/Klystron commissioning

22 January 2010Cryomodule moved into final
position and aligned
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Maximum EAcc as measured at
DESY/Chechia (Blue) and

Fermilab/CM-1 (Red)

CM-1 Individual Cavity Characteristics

CM-1 Peak Gradients with all Cavities Powered Simultaneously

CM-1 with Waveguide Distribution system
Installed

Since November 2010 Fermilab
staff has been working towards
bringing Cryomodule 1 into cold
operation.
Following cool down to 2 Kelvin
each cavity was individually
powered for cold coupler
conditioning and performance
evaluation.
Since early July 2011 the entire
module has been powered and
complete evaluation is in progress.

CM-1 Operational Milestones
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Performance
Limitation/Comments

1.8 E10258/S33

4.7 E09227/Z91

5.1 E09266/Z98

3.9 E1027.55/Z107

2.3 E0923.84/Z106

4.3 E08233/AC73

1.2 E1021.52/AC75

1.1 E0918.51/Z89

Estimated
Maximum

Q0

Peak EAcc

(MV/m)
Cavity

Accomplishments to Date:
-Performance limits established for
each cavity: EAcc & Q0

-Systematic signal calibrations

-Lorentz Force Detuning
Compensation demonstrated

-Low Level RF closed loop operation

-Microphonics response documented

-HOM signals, dark current, and field
emission response detected

-Maturing controls system utilized

-Stable Cryogenics, RF, Interlock, and
High Voltage systems realized

-Operational experience with a
complete cryomodule

Operating Parameters
Temperature - 2 Kelvin / 25 Torr

Repetition Rate - 5 Hz
RF Fill Time - 700 µs
RF Flattop - 500 µs

Peak Klystron Power - 3.9 MW
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