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European XFEL upgrade requires high performance cavities

SRF R&D @ DESY concentrates on medium temperature (mid-T) treatments

« SRF cavities for 17 modules needed

Injector L1 L2 3
i 1 1.3 GHz module 4 modules 12 modules 80 modules
* large quality factors for continuous wave mode 39 Ghr 3 harm, (1R tation) (3 R satons) s
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European XFEL upgrade requires high performance cavities

SRF R&D @ DESY concentrates on medium temperature (mid-T) treatments

« SRF cavities for 17 modules needed
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» high accelerating gradients for pulsed mode C? ¢

) cw optimized modules

« promising mid-T studies at other institutes

* in-situ treatments at 300 °C

» open furnace treatments with exposure to air and HPR
before performance test

» |atter process applicable to accelerator fabrication
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European XFEL upgrade requires high performance cavities
SRF R&D @ DESY concentrates on medium temperature (mid-T) treatments
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promising mid-T studies at other institutes
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DESY mid-T campaign started in 2021
cooperation with Zanon Research & Innovation Srl
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medium temperature treatments in a nutshelli

only a teaser - details can be found on poster and proceedings

« 2 furnaces
* 6 single-cell cavities
« 7 treatments in 5 furnace runs

« 4 different recipes
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medium temperature treatment in a nutshell
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» characteristic Rgcg behaviour
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a successful mid-T campaign...

...to be continued and expanded

—

resistance [nQ]

successful campaign
clean furnaces available, sometimes caps needed

characteristic features observed
2 cavities with gradients already in region of 30 MV/m
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« 2 cavities with gradients already in region of 30 MV/m }

« optimisation potential
further furnace commissioning @ DESY

» recipe adaptions (temperature & duration)
« more single-cell cavities - produced at the moment

additional diagnostics & studies just started
flux trapping sensitivity via new B-mapping system
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 flux trapping sensitivity via new B-mapping system
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« frequency vs. temperature measurements
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« optimisation potential
further furnace commissioning @ DESY

recipe adaptions (temperature & duration)
more single-cell cavities - produced at the moment

additional diagnostics & studies just started
flux trapping sensitivity via new B-mapping system
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frequency vs. temperature measurements
» check of HPR effect on Nb samples

« SEM and SIMS analyses
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 further furnace commissioning @ DESY
» recipe adaptions (temperature & duration)
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« additional diagnostics & studies just started
 flux trapping sensitivity via new B-mapping system
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« frequency vs. temperature measurements
» check of HPR effect on Nb samples
« SEM and SIMS analyses

« next run with large grain cavity performed this week

DESY. | medium temperature treatments @ DESY | Lea Steder | 1st of September | LINAC 2022 Page 4



a successful mid-T campaign...

...to be continued and expanded

DESY. | medium temperature treatments @ DESY | Lea Steder | 1st of September | LINAC 2022

successful campaign
clean furnaces available, sometimes caps needed
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2 cavities with gradients already in region of 30 MV/m

optimisation potential

 further furnace commissioning @ DESY

» recipe adaptions (temperature & duration)

more single-cell cavities - produced at the moment

additional diagnostics & studies just started
flux trapping sensitivity via new B-mapping system
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