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1. Purpose

Maintaining high quality factor (Q0) of LCLS-2 cavities requires a very low residual magnetic field near cavity RF surfaces. The basic requirement is for any part of the cryomodule to add no more than 5 milliGauss of magnetic field at the surface of the RF cavity.

Mechanical parts that have a permeability that is greater than unity can become magnetized. Combined with other similar components, this can increase the ambient magnetic field at a cavity surface even inside a local magnetic shield.  All the components assembled onto the cavity are expected to be surveyed by a magnetometer and/or permeability reader. 

Parts that have no residual magnetic field but high permeability can gain a high residual magnetic field if they are in a close proximity to magnetic sources such as high power RF circulators, ion pumps, permanent magnets, activated electro magnets or solenoids,  or heavily magnetized steel structures.
Parts that have a residual magnetic field but permeability close to unity can be demagnetized. Typically, parts should have permeability less than 1.1. Parts that are custom made may exceed a permeability of 1.1 due to machining or welding. If the part requires long lead procurement time, deviation can be accepted if demagnetization successfully reduced the remnant field to within specification. Once they are demagnetized, care should be taken so they are not exposed to magnetic sources. 
This document describes a demagnetization procedure. Once demagnetized, parts need to be measured using procedures described in document “464223 - NONE - Specification and Measurement Procedures of Magnetic Properties of Parts for LCLS II Cryomodule Assembly”
2. Authorized Personnel

No authorization is needed to operate the demagnetizer. There is no manual for the demagnetizer. Follow this procedure to operate the machine.  No one who has an electrical medical implant should be allowed near a demagnetizing tool while it is in operation.  Such personnel should be excluded from the area of the magnetizer for a distance sufficient so that the maximum stray magnetic field is less than 5 Gauss.
3. PPE, Clothing
No PPE is required to operate the demagnetizer.  

Other PPE requirements that may be specific to handling of parts to be demagnetized are included in part or tooling specific procedures.
4. Tools
Demagnetizer Mag-Mate - DSC 425-120
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5. Procedure for demagnetization
5.1. Initial Set U and Visual Check
5.1.1. Wall off 5-feet radius from the demagnetizer, post the magnetic field posters up.

5.1.2. Check the condition of the demagnetizer to make sure there is no openings or cracks to the machine.

5.2. Turn on 
5.2.1. Make sure the demagnetizer switch is off.

5.2.2. Connect the power cord to the outlet of the mobile transformer. This demagnetizer uses 208 V single phase 30A outlet.
5.2.3. Connect the mobile transformer to a building’s welding outlet.
5.2.4. Turn on the demagnetizer switch. At this point, the demagnetizer power is controlled by the foot switch.
5.3. Parts demagnetization
5.3.1. Step on the foot switch to turn on the demagnetizer. One should hear a slight buzzing sound in a quiet surrounding similar to that of a residential transformer 
5.3.2. Locate a part to the center of the demagnetizer surface. If the part is long or big, put the one side in the center.

5.3.3. Slowly move the part out of the demagnetizer top surface as shown in Figure 1 until the part is 12-in away from the demagnetizer. This is for one axis of the part (X-axis for example). The velocity of the movement should be less than a ¼-in per second.
5.3.4. Rotate the part for Y-axis and repeat 5.3.3

5.3.5. Rotate the part for Z-axis and repeat 5.3.3 
5.4. Parts Measurement
5.4.1. Measure the remnant field according to document “464223 - NONE - Specification and Measurement Procedures of Magnetic Properties of Parts for LCLS II Cryomodule Assembly”. If the remnant field is out of specification. One can try to demagnetize the part one more time. If not successful, the part has to be considered failed part.
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Figure 1: A simulated part moving out of the demagnetizer.
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Figure 2: Mobile transformer that provides the 208 V, 30 A single phase outlet.

6. Powering off

Once the demagnetization completes, switch the demagnetizer off. Disconnect the power outlet from the mobile transformer. If no other user is using the mobile transformer, disconnect the mobile transformer from the welding outlet.

7. Reference

464233 - NONE - Specification and Measurement Procedures of Magnetic Properties of Parts for LCLS II Cryomodule Assembly.

