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Abstract

Management of the ambient magnetic field is one of the key issues for a successful operation of superconducting RF
cavities used in many particle accelerators. The tolerance for the ambient magnetic field depends on factors such as the
operating RF frequency and acceleration gradient but it can be as low as several mG. The vacuum vessels are usually
made of iron, which is expected to shield the magnetic field to some extent. There is another magnetic shield made of
permalloy surrounding the cavities to reduce the ambient magnetic field to the desired level. The non-annealed iron vessel
that we measured presented strong magnetization, creating a stronger magnetic field inside the vessels than the earth
magnetic field. Demagnetization of the vessels was performed on-site using coils wound on the vessels. We demagnetized
the vessels using two different patterns of coil windings. Demagnetization by different windings are compared and
summarized in this report.
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Figure 1: Magnetic field (in Gauss) measured at the inner
surface of the vessel. Some high-field spots correspond to
welding spots.
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Figure 2: Magnetic field in the iron vessel measured along
the beam line.
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Figure 3: Magnetization of each test piece after welding.
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Figure 4: Current pattern used for demagnetization.
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Figure 5: Demagnetization treatment setup for STF Phase
I iron vessel.

- 164 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

1000 , . ; .

--e--Btot (Before)
—e— Btot (After)
800 --a&--Btrans(Before)
—— Btrans(After)

600 |-

400 [

Magneic Field [mG]

0 I L 1 Il
-1 0 1 2 3 4 S 6 7

Distance from the edge [m]

Figure 6: Brot and Btrans along the iron vessel before
(open circles and triangles) and after (solid circles and
triangles) demagnetization.
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Figure 7: Demagnetization treatment setup for CM2a iron
vessel.
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Figure 8: 12-turn flat cable used for demagnetization coils.
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Figure 9: Magnetic field inside the CM2a iron vessel with
different maximum current on the demagnetization coil.
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Figure 10: Magnetic field inside the CM2a iron vessel with
different steps on the demagnetization coil.
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Figure 12: Magnetic field inside the magnetic shield made
of permalloy and iron vessel. The magnetic field inside
is calculated to be > 4kG in the iron vessel and > 3kG in
the magnetic shield made of permalloy placed inside the
iron vessel.
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Magnetic field inside the iron vessel for two different types of coil windings for demagnetization,
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Figure 13: Permeability data taken at the room temperature
for iron and permally (Ohtama-T5) used for the simulation
in Fig.12.
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