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QPR Cheat Sheet

• Calorimetric measurement
• Thermal equilibrium: T, PDC, Ptrans

• Penetration depth: T, Δf
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QPR Cheat Sheet

• Surface resistance and RF field

• Penetration depth: T, Δf
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Shape optimization results
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[mm] gap rrods hloop rloop wloop dloop

Start 1 10.5 9.5 5 40 16

Result 0.54 13.4 9.45 5 39 16

HZB 0.5 13 10 5 44 16

P. Putek et al., “Shape optimization of quadrupole resonator for
the RF characterization of superconductors”, Compumag 2019



Shape optimization results

5

[mm] gap rrods hloop rloop wloop dloop

Start 1 10.5 9.5 5 40 16

Result 0.54 13.4 9.45 5 39 16

HZB 0.5 13 10 5 44 16

P. Putek et al., “Shape optimization of quadrupole resonator for
the RF characterization of superconductors”, Compumag 2019

𝒇𝒇𝟏𝟏 =
∫𝐒𝐒 𝑯𝑯

𝟐𝟐

𝟐𝟐𝟐𝟐 =
𝟏𝟏
𝟐𝟐𝝁𝝁𝟎𝟎𝟐𝟐

𝒄𝒄𝟐𝟐
𝒄𝒄𝟏𝟏

=
𝝅𝝅𝝅𝝅
𝑮𝑮𝑺𝑺

𝒇𝒇𝟐𝟐 =
𝑯𝑯𝟐𝟐

𝑯𝑯𝐩𝐩𝐩𝐩
𝟐𝟐 =

𝟏𝟏
𝒄𝒄𝟏𝟏𝑨𝑨𝐒𝐒

𝒇𝒇𝟑𝟑 =
𝑯𝑯𝐩𝐩𝐩𝐩,𝐒𝐒
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𝑬𝑬𝐩𝐩𝐩𝐩,𝐫𝐫𝐫𝐫𝐫𝐫𝐫𝐫

Start 2.93e7 [A2/J] 0.157 0.844 5.312 [mT/(MV/m)]

Result 4.38e7 0.132 0.933 8.071

HZBinitial 5.15e7 0.18 0.81 4.76

HZBresult 11.2e7 0.16 0.89 7.69



RF gap calibration

• Quadrupole mode frequencies strongly depend on gap

• Operational experience so far: max. Δ𝑓𝑓 = 4.2 MHz !
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Links, publications, …

• SRF`13
http://accelconf.web.cern.ch/AccelConf/SRF2013/papers/tup074.pdf

• SRF`15
http://accelconf.web.cern.ch/AccelConf/SRF2015/papers/tupb067.pdf
http://accelconf.web.cern.ch/AccelConf/SRF2015/papers/wea1a04.pdf

• SRF`17
http://accelconf.web.cern.ch/AccelConf/srf2017/papers/thpb053.pdf

• IPAC`18
http://accelconf.web.cern.ch/AccelConf/ipac2018/papers/wepml049.pdf

• Dissertation Raphael Kleindienst
https://dokumentix.ub.uni-
siegen.de/opus/volltexte/2018/1329/pdf/Dissertation_Raphael_Kleindienst.pdf

• Dissertation Tobias Junginger
http://archiv.ub.uni-
heidelberg.de/volltextserver/13728/1/Tobias_Junginger_Thesis_final.pdf
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