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Abstract

The surface resistance of superconducting cavity consists of temperature dependent intrinsic resistance so-called BCS
resistance and temperature independent residual resistance. The residual resistance depends on the amount of trapped
flux.We are developing a system that combines temperature and local magnetic fields. This system consists of 3-axis
magnetic sensors and carbon resistors as temperature sensors. We are planning to study the behavior of magnetic flux
trapping during cavity cooling process. The mapping system can measure temperature and magnetic field every 10
degrees azimuthally on the exterior surface of the cavity. The measurement system uses a set of digital multimeters and
multiplexer switch module by National Instrument. We have calibrated the resistance of carbon resistors as a function of
temperature and carried out some experiments regarding the magnetic field expulsion behavior when the cavity transitions
from normal-conducting to superconducting phase. This paper describes the mapping system in detail and the results of

recent experiments.
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Figure 1: Upper left figure is a carbon resistor used as a
temperature sensor. Upper right figure is AMR sensors.
Bottom left figure is a board assembled with 15 carbon
resistors and a set of AMR sensors. Bottom right figure
is figure is a 1.3 GHz single-cell cavity surrounded by 36
mapping boards. The board consists 15 carbon resistors
and three AMR sensors.
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Figure 2: Resistance of a carbon resistor as a function of
temperature.
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Figure 3: Output voltage of an AMR sensor as a function
of magnetic field.
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Figure 4: Locations of calibrated Silicon thermometers and
Fluxgate magnetic field sensors that were used to com-
pare with the temperatures measured with carbon resis-
tors and the magnetic field measured with AMR sensors.
The cooldown rate AT was defined between the temper-
ature of the bottom beampipe iris and equator. Si 1:Bot-
tom beampipe iris, Si 2:Equator, Si 3: Top beampipe, Si 4:
Bottom flange. Fluxgate sensors were equipped every 90
degrees on the equator of the cavity. This figure does not
show the mapping system.
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(a) An example of time evolution of temperature and magnetic
filed measured with Si thermometers and fluxgate sensors.
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(b) Measurement of magnetic flux density sensitivity of AMR
Sensors.

Figure 5: The experiments time-series data.
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(a) Result of magnetic flux density sensitivity of AMR sensors.
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(b) Change in the output voltage of AMR sensors during the su-
perconducting transition in 3 directions.

Figure 6: Test results of the sensitivity of AMR sensors and
superconducting transition.
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Figure 7: Y-axis magnetic field profile measure with AMR sensors compared with the readings of fluxgate (FG) sensors.
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