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MEMORANDUM
12th January 2006
TO
Achim Weidemann, MMG
FROM:
Cherrill Spencer, Ext 3474, MS 12

SUBJECT:
Measurement Plan for Understanding How to Standardize a Magnet that will be running much lower than its maximum current, using an old QE quad.
Please use the QE-072 quadrupole that you already have set up on a measuring stand with a rotating coil through it (you have been measuring it for Paul Emma).
The overview of my measurement request is: to standardize the quad with the standardization cycle you have been using, then to measure its integrated strength at a relatively low current 5 times so we can see the reproducibility of the integrated strength. I need the precision of each measurement to be better than 2x10-4 of the value. Then to change the standardization cycle to make its maximum current a few amps above the low current used above. Then measure the integrated strength at the same low current 5 times and check its reproducibility. If it is significantly worse then we will revise the standardization procedure until we find one that produces the required reproducibility. I may need to repeat the measurement series with a different low current.
I also want to see how the harmonics vary in these 2 scenarios. I think you have to alter your rotating coil to measure the harmonics. Please choose the most convenient sequence of measurements for yourself.

Usual QE standardization is:
3 cycles of 0 to 200 amps, with 10 second pauses at top and bottom of the ramps. Ramp rate (up or down) 10 amps/sec. “Tri-linear” approach to the maximum or set current. After the standardization cycle, set the operating current by coming UP from zero amps.

(1) Standardize the QE by its usual standardization, set to 16 amps and wait 20 minutes for it to become thermally stable.

(2) Measure the integrated strength at 16 amps 5 times in a row and store each data set. Write in the comments some info on the run: standard standardization and 16 amps. Repeat to measure the harmonics 5 times at 16 amps.
(3) Reduce the current to zero.

(4) Standardize with a new cycle which we will call standardization “A”. These are the parameters for “A”: 3 cycles, 10 second pauses at top and bottom, maximum standardization current 25 amps, tri-linear approach to the maximum and set currents. Set to 16 amps and wait 20 minutes for it to become thermally stable.

(5) Measure the integrated strength at 16 amps 5 times in a row and store each data set. Write in the comments some info on the run: “A” standardization and 16 amps. Repeat to measure the harmonics at 16 amps.
(6) Let Cherrill Spencer see the results from the 4 runs at 16 amps (as they are available) and she will decide if the repeatability in the strength and harmonics is good enough or not. If not, she will modify the standardization procedure, probably by increasing the maximum standardization current.
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