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DESIGN AND FIRST MEASUREMENTS OF AN ALTERNATIVE

CALORIMETRY CHAMBER FOR THE HZB QUADRUPOLE RESONATOR

The Quadrupole Resonator (QPR)
— Dedicated system for the RF characterization of sc samples
— Calorimetric measurement of surface resistance Rs
using an RF-DC compensation technique
— Large parameter space of RF field, temperature, frequency
and ambient magnetic field quickly accessible
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Color plot: Magnetic field and surface currents on the surface of
the calorimetry chamber. The simulation is normalized to 150 mT
peak field on the sample surface.

Vertical distance gap < sample surface: 5 mm

QPR CERN: E. Mahner et al., Rev. Sci. Instrum. 74, 3390 (2003).

Motivation: Demountable design

— Exchangeability between QPRs

— Quick and easy sample changes,
no electron beam weld required
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Exploded view of the alternative calorimetry chamber.
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RF design simulations
— Thin sample holder to be coated w/ — Circumferential gap to be avoided
sc thin films for material research — Four critical locations with surface currents
perpendicular to the gap
at HZB and CERN — 90 % damping if gap width < 2.5 mm
— Height 12 mm: 150 mT on sample, 15 mT at
gap, including magnetic field enhancement

RF measurement with QPR at CERN
— Unexpected high surface resistance
Strong dependence on field strength and temperature
Increase for T— 3.3 K indicates RF losses at indium gasket
— RRR = 300, indicated by measurement of penetration depth
and thermal conductivity
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Rs measured at constant temperature Tsampie = 4 K.
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7 EUCARD?

Temperature [K]

Rs measured at constant RF field Bsampe = 5 mT.
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