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Abstract

In accelerator facilities using superconducting acceleration technology, it is common to cool the acceleration cavity
and electromagnets housed in a vacuum insulation layer called a cryomodule using a cryogen such as liquid helium.
Large-scale accelerator facilities often employ a direct immersion method for cooling by installing a dedicated helium
liquefaction plant. In such case, a helium storage container (called jacket) is often attached around the cooled accelerating
cavity. While the body of the acceleration cavity is often made of pure niobium, metal such as titanium is used for the
jacket, and the joints between these are made of bimetal structure. It is known that when cooling a structure containing
such dissimilar metal junctions, a temperature gradient is generally generated, which induces a thermoelectromotive force,
and as a result, a magnetic field is generated around the accelerating cavity. In order not to impair the performance of the
superconducting accelerating cavity, which extremely dislikes the trapping of magnetic flux, it is important to understand
the characteristics of the induced magnetic field in detail and to consider appropriate cooling methods for safely cool it
down. Based on the above ideas, we report on the development of cavity cooling technology using the symmetry of
temperature gradients.
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Figure 2: Electrical circuits of bi-metal structure.
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Figure 3: Schematic of self-induced magnetic field.
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Figure 4: Electrical circuits with skewed gradient.
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Figure 5: Eccentric self-induced magnetic field.
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Helium Inlets
Figure 6: Actual cavity cooling situation in cryomodule.
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Figure 7: Recovery of the thermal gradient symmetry.
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Figure 8: Electric circuit of recovered symmetry model.
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Figure 9: Induced field and its counter field to cancel.
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Figure 10: Nozzle figure and gas parameters.
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Figure 11: h-s diagram of helium.
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Figure 12: Several plots of x and t for various « .
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