Meeting minutes

MTA C-magnet measurements


Minutes – MTA C-magnet measurement program
Wednesday, September 05, 2007
Club 157

Attendees:  Guram Chlachidze, D. Harding, C. Johnstone, O. Kiemschies, A. Russell, M. Tartaglia, D. Walbridge

Dave Harding provided a short review of the magnets.

1. Both magnets have the same cross section but are of different lengths.

2. Designed for fast rise and fall of field. Designed to be driven by resonant PS at, e.g., 60 Hz.
3. The design document also comprises a performance spec. Some parameters in design document have been refined by the vendor, Everson-Tesla, Inc.

4. Currently, expect delivery late September/early October.

Measurements needed.

DC measurements

1. The magnets are designed for pulsed operation and cannot be run DC at full field. 

2. As designed, the iron does not go into saturation, so expect that DC measurements   at low excitation provide good approximation to high-field DC behavior. Rotating coil provides integral(Bdl) and multipole harmonics (i.e., field shape).
Since the magnets have the same cross section and differ only in length comparing results for both magnets can show whether or not the end fields are designed to compensate the body field errors.
AC measurements

1. It is expected that the measurements will be mostly done before the operational PS is available. Therefore will need a way to approximate high slew rate needed for operation.
2. Fast characteristics depend critically on magnet R, L. Provided by Everson calculations supplemented by measurements.

3. One approach: Morgan coil ( digital ‘scope.

4. Are eddy currents a problem?  Sextupole component? Compare with and without beam tube. For different slew rates.

Additional comments by Harding:

Will do harmonics at several positions across the aperture to fully map BL(x). 
Depending on initial AC measurements, may try to conduct some measurement with operational pulsed power supply. 
Important to measure remanent field after excitation to full current.  Calculation needed on whether IB1 can take magnet to full current and back quickly enough to avoid overheating.  If so, that should be sufficient.  If not, will want to bring back to IB1 for repeat remanent field measurements after magnet has been pulsed to full power.  Need magnet electrical parameters to define tests, understand power supply needs, magnet safety data sheet, etc.  Aim to know probe position relative to yoke to 1 mm to allow alignment of magnet to but beam in best field, if necessary.

Final testing


When operational PS available, repeat enough AC measurements to be confident. Power to both magnets in operational configuration 

Other considerations

1. There should be no need for (time-consuming) end field measurements and no z-scan.

2. After full power tests, measure remnant field. This is important when beam is going to Booster.

3. Alignment: The fiducials are incorporated into the design. SAG must reference the fiducials to the magnet yoke. This relates field (shape) to fiducials.  Field shape will determine how to align.

Time scale

1. Most of time will be in setup of measurements. A few days for DC measurements. AC measurements, somewhat longer. After setup, measurements should take about a day (DC) and a few days (AC)
2. Dana , Mike and Ollie are starting to design measurement program. Prototypes exist for the fast AC measurements (MI).

3. No problem is expected either with measurement stand availability or manpower.

No further meetings are scheduled at this time.


A D Russell
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