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Status of the RF testing devices:

The HZB Quadrupole resonator



QUADRUPOLE RESONATOR BASICS
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RESOLUTION AND FIELD LIMITS
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Resolution: Minimum detectable RS at low temperature 

 Resolution of heater power control loop negligible 

 Helium pressure fluctuations ± 80 μbar → ± 1.4 mK 

RS,10 mT = 0.35 nΩ 

RS,120 mT = 0.002 nΩ 

Highest value at low field, decreases quadratically with field 

Field limits 

 Quench limit of QPR observed at about 120 mT

 Calorimetric measurement limited due to RF heating, pulsed 

measurements up to 50 mT at 2.5 K 

Accuracy: Limited by uncertainty of RF measurement

 Overall accuracy of 6.5 %

 Problems with 1.285 GHz mode 



OPERATION AT 1285 MHZ

4



MODE CROSS-TALK
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PICKUP ANTENNA DEVELOPMENT

Observation of unstable coupling

 „jumps“ in Rs data

 no change in Pforw or Prefl

 Pheater and Pdiss constant

 high sensitivity to rotation and

mechanical instability

Development of dedicated pickup antenna

 reduced size of coupling loop

 no change of feedthrough (CF40 rotatable)

initial loop-coupler optimized loop-coupler

Qext for all QPR modes as function of

rotational angle
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SAMPLE PROCUREMENT

PATH TO RF TESTS

• ordered 5 Nb samples, 5 OFHC samples for QPR (46k€)

• to be manufactured at Research Instruments

• delivery by September 2018

• to be accompanied by new ESR Dmitry Tikhonov as part of

his industry secondment

• samples should undergo identical treatment to best ARIES 

samples

• Cu samples to be pre-treated at Legnaro

• Nb coating at Siegen and Daresbury

• RF Testing of same sample at HZB and CERN possible (use

of suitable adapter)
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SAMPLE TESTS
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TEST SCHEDULE HZB

• 1-2 tests in late 2018 possible

• 2019: commissioning of second VTS at HZB

=> increased availability of cryogenics
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