SLAC MEMORANDUM



1st April  2003

TO:
Magnetic Measurements Group

FROM:
Cherrill Spencer, Ext 3474, MS 12

SUBJECT:
The plan for the testing and magnetic measurements of the modified PEPII LER correctors.  Section 6 currents revised on 1st April 2003.
This constitutes a full test plan for the modified PEPII  LER correctors. In the beginning there is just one to  be measured, later there may be more. They are C dipoles and  have gaps of 2.5 inches and are 6 inches long overall and weigh ~42 lb each. They have a single solid wire coil.

Our customer, the PEPII accelerator physicist, John Seeman,  wants to the field strength and quality of these dipoles measured according to this plan.

These are bipolar correctors. They run up to +/12 amps.

(1) Magnet Orientation, Alignment and Polarity:

These  C dipoles will have their terminals on their top.  The beams going through them contain positrons. The first corrector to be measured should have its electrical polarity hooked up thus:

Looking at the magnet so its opening is on the left – the positron beam will be coming towards you and a positive current will bend the positron beam towards the magnet’s coil. When you have established the electrical polarity which produces this effect please mark the terminals with + and – as appropriate and mark the beam direction with an arrow on top of the core.

The magnets will not have been fiducialized, set them up to be horizontally level according to a bubble level. Arrange the  stretched wire so it is at theY  midplane of the 2.5” gap and the wire should be able to move across the whole width of the gap in  X. The nominal center of the magnet will be determined from a scan across the full width as described below.

(3)  Thermal test at 12 amps.
The coil has 292 turns of #10AWG round solid copper wire. We need to check that it can run at 12 amps continuously without getting too hot.  Set up the corrector to do your standard thermal test. Run the corrector at 12 amps for at least 4 hours, recording the temperature on the outside of the coil every 5 minutes or so and the voltage across the terminals. Look at the temperature data to check it has reached equilibrium after 4 hours, else leave it run longer until it has. 

Please show the thermal test results and voltage measurements to Cherrill Spencer before proceeding with any further tests. I need to know the actual voltage across the magnet and its temperature rise at 12 amps before proceeding.

(4) Standardization Details
These correctors will not be standardized in their regular use, nevertheless, to “delete” any memory of earlier operation please standardize them with three cycles of –12 to +12 amps at about 0.5 amps per second (turning the current up and down can be done by hand).

(5) Find the nominal center of the gap.

Set the current to 8 amps and measure the integrated field strength across the whole width of the gap  (7.75”) at the  y center of the gap at 1 cm intervals. 

Plot the integral B.dl versus X and find the center of the flattest part of the curve—call this the nominal X center of the corrector.

(6) Measure integral B.dl at range of currents.

Measure the integrated field at  the nominal  X,Y center  of the gap at following set of currents:

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,11,12,11,10, 9, 8, 7, 6, 5, 4, 3, 2, 1, 0, -1,-2,-3,-4,-5,-6,-7,-8,-9,  -10,-11,–12,- 11, -10, -9, -8, -7,  -6, -5, -4, -3, -2, -1,  0 amps

Find the fifth order polynomial that fits through these points (or let the customer John Seeman run his own fitting program to find the coefficients).

 Measure the gap field with a Hall Probe at the X,Y, Z  nominal center at 12 amps as best you can so I may calculate the effective length.

If the magnet is beginning to saturate at 8 amps please measure the integral B.dl versus X also at 6 amps.

(7) Saving and Distributing the Magnetic measurement data
All data should be archived by Magnetic Measurements for possible later use. 

 
Hard copy  of measurement data , to be delivered as appropriate  to Cherrill Spencer:

1. A list of integral B.dl  for all currents, a plot of integral B.dl  vs current. 

2. A printout of integral B.dl versus x, plus an electronic (EXCEL  if possible) version.  

3. Printout of thermal tests

 “Soft” copy  of all data  should be placed in your website in pages assigned to these magnets and in  Cherrill Spencer’s drop box on the V drive .

_________________________END OF PLAN ____________________________________

Final distribution of this plan:

Zack Wolf (Magnetic Measurements Group), Scott Anderson (Magnetic Measurements Group), John Seeman, David Kharakh, Uli Wienands, Gerry Yocky, Mike Sullivan
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