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Role of thermal cycling of cavities

Paper by N. Valles et al., Cornell University
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Proceedings of IPAC2013, Cornell ERL Main Linac 7-Cell cavity

performance in horizontal test cryomodule qualifications, N. Valles
etal.
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Cool downs and thermal cycles

- Initial fast cool down (DESY standard):
> From 300K slow to 100K
> At 100K for 6h (Q-disease)

N
o

= Slow cool down
> From 100K fast to 4K (~30min) %15 i .
™4 ; thermal cycle
> Pumping to 2K (~ 2h) v i
> Pumping to 1.8K (~ 20min) %10_ 1
300 . i 8
i Es- | Fast cool down -
» : = '
2250 Initial fast E E thermal Cycle k
2 cool down i 1. ] |
¥ 5001 '
&, E | E | | | | | | | | | |
=t i 15 20 25 30 35 40 45 50 55 60 65
gwo— i Time [hours]
o E
£ 100l i T g
& ] = |njtia| fast cool down
i E—
sol : Thermal cycling | Slow Thermal Cycle
; Fast Thermal Cycle
% 10 20 30 20 50 60 70

Time [hours]
Ricarda Laasch | DESY Experiments on Thermal Cycling | 25th March 2014 | Page 3




Example: CAV00551 Q(E) curve
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Comparison of different cavities
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> CAV00551 slow cycle
> CAV00071 slow cycle, no He-vessel
- CAV00064 fast cycle, but Q0 drop in-between two power rises in

initial measurement
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QO rise depending on accelerating field

> CAVO00551 with He-vessel, CAV00071 without He-vessel

Qo Rise [%]
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Cavity with He-vessel and cavity without He-vessel

Cavity without He-vessel in

Cavity with He-vessel _
Insert

in insert
Insert materiales:

Holding plates:
Stainless steel

Connecting rod:

Titanium

Thanks to D. Reschke
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Temperature difference in cool down

> Measurement
during
standard fast g8 CAV00119 cooldown
cool down 7
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Summary and Outlook

QO rise after thermal cycling (~10%)

v

v

Possible field dependency for cavities without
He-vessel

\'

Further measurements are planned

v

Explore the role of the current induced by the metal-metal
junction

v

Explore cooldown rates

\"

Combining measurement with an Eddy Current System
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