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MEBT MEETING AGENDA 
December 7, 2000 

              

 
1. Quadrupole  Measurements     Daryl 

♦ Quad magnet assembly complete √  11/30/00 OR,UC 
• Magnetic measurements complete √ 

• Summary of Results 
• Split Test Results  (Photo) 
• Triplet Test Results (Photo) 

2. BPM's         Daryl 
• Fabrication drawings are complete (except assy dwg's)   
• Parts out for bid except bore tubes and spools 

 
3. Chopper Beam Box Update (LANL)   Andrew 
  
4. Chopper Target Fabrication Update    Daryl 
 
5. Vacuum System Update      Daryl 

• Varian Dual controller selected     
• Roughing Cart Status    
• RFQ - MEBT Gate valve (dwg)  

 
6. Slit/Beamstop FEA Status      Daryl 
 
7. Electrical Systems Update  (Rebuncher)   Alex 
 
8. Upcoming Tasks and Milestones     

♦ Raft Systems FDR     1/31/01 OR,UC 
♦ Rebuncher Cavity #1 Received   1/31/01 OR 
♦ Profile Monitor FDR     1/31/01 

 
Next Meeting, Date and Time TBD 



quad_meas_summary.xls Summary D. Oshatz
12/5/2000

MEBT Quadrupole Measurement Results

Data Files DWG No. Measurement Date GL @ 400 A r=1cm cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 Steering Coils
(name) LBNL (Date Time) (T) n = 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Checked

Q32_1RT 25B1346B-1 11/7/2000 10:40 2.706 CCW 0.07% 0.06% 0.01% 0.16% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% OK
Q32_2 25B1346B-2 11/30/2000 9:39 2.723 CCW 0.02% 0.01% 0.01% 0.16% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% OK
Q32_3 25B1346B-3 11/21/2000 14:06 2.721 CCW 0.01% 0.01% 0.01% 0.17% 0.01% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% OK
Q32_4 25B1346B-4 11/30/2000 11:18 2.724 CCW 0.01% 0.01% 0.01% 0.16% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% none
Q32_5 25B1346B-5 11/29/2000 11:02 2.718 CCW 0.05% 0.03% 0.01% 0.16% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% OK
Q32_6 25B1346B-6 11/22/2000 9:10 2.716 CCW 0.03% 0.01% 0.01% 0.16% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% OK
Q32_7 25B1346B-7 11/29/2000 14:11 2.725 CCW 0.01% 0.01% 0.01% 0.16% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% none
Q32_8 25B1346B-8 11/30/2000 14:07 2.724 CCW 0.01% 0.01% 0.01% 0.17% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% none
Q32_9 25B1346B-9 11/21/2000 10:48 2.720 CCW 0.01% 0.01% 0.01% 0.16% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% none
Q42_1 25B1366B-1 12/1/2000 10:42 1.778 CCW 0.01% 0.01% 0.01% 0.09% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% OK
Q42_2 25B1366B-2 11/22/2000 11:16 1.773 CCW 0.02% 0.01% 0.02% 0.09% 0.01% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.01% 0.01% 0.01% OK
Q42_3 25B1366B-3 11/27/2000 14:27 1.773 CCW 0.02% 0.01% 0.02% 0.10% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% OK
Q42_4 25B1366B-4 11/27/2000 11:03 1.772 CCW 0.02% 0.01% 0.01% 0.09% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% none
Q42_5 25B1366B-5 11/13/2000 13:42 1.773 CCW 0.03% 0.02% 0.02% 0.10% 0.02% 0.02% 0.01% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% none
Q42_6 25B1366B-6 11/20/2000 14:41 1.772 CCW 0.02% 0.01% 0.01% 0.09% 0.01% 0.01% 0.02% 0.01% 0.02% 0.01% 0.01% 0.02% 0.01% 0.01% none
Q42_7 25B1366B-7 11/16/2000 15:03 1.772 CCW 0.01% 0.01% 0.02% 0.09% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% none
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q32_3_calcs_dipole.xls Multipole Comparison D. Oshatz
12/6/00
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Affect of Steering Coils on Field Multipoles 

Qcoil @ 400A, Vcoil @ 10A, Hcoil @ 10A Qcoil @ 400A ,Vcoil @ 5A, Hcoil @ 5A Qcoil @ 400A

c3/c2 = .25%

c3/c2 = .12%

c3/c2 = .01%





q32_7_split_results.xls Disassembly Test Chart D. Oshatz
12/5/2000
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Q32_7:  Effect of Disassembly On Sextupole Field

Before Disassembly 0.004% 0.008% 0.010% 0.010% 0.009%

After Disassembly 0.006% 0.010% 0.008% 0.007% 0.010%

1 2 3 4 5





q42_6_triplet_calcs.xls CCW data D. Oshatz
12/6/00

magnet 25B1346 B-1 Rcoil = 0.01 m

Raw CCW Data data file Q5-3MAG_1Q5-3MAG_2Q5-3MAG_3Q5-3MAG_4Q5-3MAG_5Q5-3MAG_6Q5-3MAG_7Q5-3MAG_8Q5-3MAG_9Q5-3MAG_1Q5-3MAG_1Q5-3MAG_1Q5-3MAG_1Q5-3MAG_1Q5-3MAG_1Q5-3MAG_1Q5-3MAG_17Q5-3MAG_ Q5-3MAG_19.mpl
current (A) 400 0 50 100 150 200 250 300 350 400 450 400 350 300 250 200 150 100 50

cn = 1 4.86E-04 3.90E-06 6.29E-05 1.25E-04 1.86E-04 2.44E-04 3.06E-04 3.70E-04 4.29E-04 4.86E-04 5.47E-04 4.91E-04 4.29E-04 3.68E-04 3.07E-04 2.46E-04 1.86E-04 1.23E-04 6.29E-05 1
cn = 2 1.75E-02 1.04E-04 2.28E-03 4.45E-03 6.64E-03 8.84E-03 1.10E-02 1.32E-02 1.53E-02 1.75E-02 1.96E-02 1.75E-02 1.54E-02 1.32E-02 1.11E-02 8.87E-03 6.69E-03 4.49E-03 2.30E-03 2
cn = 3 2.80E-06 2.62E-06 7.25E-07 1.65E-06 6.60E-07 2.34E-06 5.23E-07 1.15E-06 2.09E-06 1.68E-06 3.11E-06 2.69E-06 2.29E-06 2.58E-06 1.58E-06 1.57E-06 1.17E-06 9.39E-07 7.66E-07 3
cn = 4 1.32E-06 1.32E-06 5.28E-07 7.29E-07 1.32E-06 7.29E-07 2.02E-07 3.26E-07 1.35E-06 2.08E-06 1.73E-06 8.54E-07 2.02E-06 1.46E-06 8.54E-07 2.86E-20 1.32E-06 5.28E-07 3.83E-07 4
cn = 5 2.26E-06 1.03E-06 2.94E-07 1.21E-06 4.66E-07 2.53E-06 1.25E-06 2.22E-06 1.72E-06 2.58E-06 3.10E-06 2.93E-06 1.31E-06 2.87E-06 8.70E-07 1.28E-06 9.19E-07 5.03E-07 2.08E-07 5
cn = 6 1.78E-05 1.45E-06 1.46E-06 4.54E-06 6.26E-06 8.72E-06 1.05E-05 1.16E-05 1.38E-05 1.64E-05 2.08E-05 1.72E-05 1.47E-05 1.32E-05 9.43E-06 7.45E-06 6.10E-06 5.22E-06 3.28E-06 6
cn = 7 1.07E-06 1.55E-06 4.71E-07 1.82E-07 4.25E-07 8.34E-07 1.45E-07 1.18E-06 8.85E-07 1.76E-07 5.97E-07 1.95E-06 4.41E-07 9.08E-07 1.54E-06 9.57E-07 5.97E-07 1.46E-06 3.38E-07 7
cn = 8 1.54E-06 1.18E-07 3.64E-07 1.47E-06 5.28E-07 1.47E-06 1.61E-06 1.08E-06 6.65E-07 1.44E-06 5.49E-07 1.55E-06 1.18E-06 1.47E-06 1.14E-06 6.19E-07 1.25E-06 1.07E-06 1.18E-07 8
cn = 9 1.34E-06 3.69E-07 6.63E-07 1.33E-06 7.48E-07 1.71E-06 7.08E-07 1.93E-06 1.46E-06 8.69E-07 4.15E-07 7.91E-07 1.26E-06 5.77E-07 8.15E-07 9.00E-07 7.68E-08 1.23E-06 7.26E-07 9
cn = 10 4.65E-07 1.40E-06 9.50E-20 1.47E-06 1.92E-06 9.31E-07 1.40E-06 9.31E-07 1.97E-19 4.65E-07 4.65E-07 1.40E-06 2.40E-19 4.65E-07 4.65E-07 6.58E-07 1.92E-06 1.40E-06 1.04E-06 10
cn = 11 7.29E-07 2.25E-06 8.40E-07 1.16E-06 8.95E-07 6.52E-07 2.10E-06 9.39E-07 2.69E-06 1.07E-06 1.44E-06 1.66E-06 8.08E-07 1.57E-06 1.82E-06 1.81E-06 1.92E-06 1.87E-07 3.11E-07 11
cn = 12 5.71E-07 5.71E-07 4.30E-07 1.56E-06 5.71E-07 1.56E-06 1.13E-06 6.96E-07 1.69E-06 1.10E-06 3.39E-06 2.66E-07 1.51E-06 9.98E-07 2.66E-07 1.09E-19 5.71E-07 4.30E-07 1.32E-06 12
cn = 13 7.15E-07 2.20E-06 5.16E-07 2.36E-07 8.08E-07 4.26E-07 5.46E-07 1.89E-06 1.34E-06 2.02E-06 1.36E-06 1.72E-06 2.22E-06 3.35E-07 5.17E-07 2.48E-06 2.18E-06 1.31E-06 2.65E-07 13
cn = 14 1.08E-06 6.93E-07 2.01E-06 2.22E-06 5.34E-07 1.19E-06 1.25E-06 8.14E-07 2.71E-06 6.60E-07 9.69E-07 1.43E-06 9.77E-07 1.69E-06 7.78E-07 1.50E-06 1.73E-06 8.89E-07 1.84E-06 14
cn = 15 1.96E-06 1.21E-06 1.32E-06 1.46E-06 2.08E-06 6.32E-07 1.33E-06 2.33E-06 2.26E-07 7.40E-07 7.74E-07 6.62E-08 4.17E-07 1.78E-06 6.68E-07 2.36E-06 1.48E-06 3.86E-07 9.31E-07 15
cn = 16 2.71E-07 1.58E-06 1.15E-06 9.43E-07 2.27E-06 9.43E-07 1.33E-06 5.76E-07 9.33E-07 7.25E-07 1.90E-06 1.02E-06 2.93E-06 9.43E-07 1.29E-06 1.21E-06 4.96E-07 1.37E-06 1.58E-06 16

Normalized Data current (A) c2 GL cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 % Quadrupole
Data file (Tm) (T) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 totals Q2_1.dat 400

Q5-3MAG_1.mpl 400 1.75E-02 1.75E+00 0.02% 0.01% 0.01% 0.10% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.01% 0.01% 0.00% 99.81% Q2_2.dat 0
Q5-3MAG_2.mpl 0 1.04E-04 1.04E-02 2.53% 1.27% 0.99% 1.39% 1.50% 0.11% 0.36% 1.35% 2.17% 0.55% 2.12% 0.67% 1.17% 1.53% 82.30% Q2_3.dat 50
Q5-3MAG_3.mpl 50 2.28E-03 2.28E-01 0.03% 0.02% 0.01% 0.06% 0.02% 0.02% 0.03% 0.00% 0.04% 0.02% 0.02% 0.09% 0.06% 0.05% 99.53% Q2_4.dat 100
Q5-3MAG_4.mpl 100 4.45E-03 4.45E-01 0.04% 0.02% 0.03% 0.10% 0.00% 0.03% 0.03% 0.03% 0.03% 0.03% 0.01% 0.05% 0.03% 0.02% 99.55% Q2_5.dat 150
Q5-3MAG_5.mpl 150 6.64E-03 6.64E-01 0.01% 0.02% 0.01% 0.09% 0.01% 0.01% 0.01% 0.03% 0.01% 0.01% 0.01% 0.01% 0.03% 0.03% 99.71% Q2_6.dat 200
Q5-3MAG_6.mpl 200 8.84E-03 8.84E-01 0.03% 0.01% 0.03% 0.10% 0.01% 0.02% 0.02% 0.01% 0.01% 0.02% 0.00% 0.01% 0.01% 0.01% 99.72% Q2_7.dat 250
Q5-3MAG_7.mpl 250 1.10E-02 1.10E+00 0.00% 0.00% 0.01% 0.10% 0.00% 0.01% 0.01% 0.01% 0.02% 0.01% 0.00% 0.01% 0.01% 0.01% 99.78% Q2_8.dat 300
Q5-3MAG_8.mpl 300 1.32E-02 1.32E+00 0.01% 0.00% 0.02% 0.09% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.02% 0.00% 99.79% Q2_9.dat 350
Q5-3MAG_9.mpl 350 1.53E-02 1.53E+00 0.01% 0.01% 0.01% 0.09% 0.01% 0.00% 0.01% 0.00% 0.02% 0.01% 0.01% 0.02% 0.00% 0.01% 99.79% Q2_10.dat 400
Q5-3MAG_10.mpl 400 1.75E-02 1.75E+00 0.01% 0.01% 0.01% 0.09% 0.00% 0.01% 0.00% 0.00% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 99.82% Q2_11.dat 450
Q5-3MAG_11.mpl 450 1.96E-02 1.96E+00 0.02% 0.01% 0.02% 0.11% 0.00% 0.00% 0.00% 0.00% 0.01% 0.02% 0.01% 0.00% 0.00% 0.01% 99.79% Q2_12.dat 400
Q5-3MAG_12.mpl 400 1.75E-02 1.75E+00 0.02% 0.00% 0.02% 0.10% 0.01% 0.01% 0.00% 0.01% 0.01% 0.00% 0.01% 0.01% 0.00% 0.01% 99.80% Q2_13.dat 350
Q5-3MAG_13.mpl 350 1.54E-02 1.54E+00 0.01% 0.01% 0.01% 0.10% 0.00% 0.01% 0.01% 0.00% 0.01% 0.01% 0.01% 0.01% 0.00% 0.02% 99.79% Q2_14.dat 300
Q5-3MAG_14.mpl 300 1.32E-02 1.32E+00 0.02% 0.01% 0.02% 0.10% 0.01% 0.01% 0.00% 0.00% 0.01% 0.01% 0.00% 0.01% 0.01% 0.01% 99.77% Q2_15.dat 250
Q5-3MAG_15.mpl 250 1.11E-02 1.11E+00 0.01% 0.01% 0.01% 0.09% 0.01% 0.01% 0.01% 0.00% 0.02% 0.00% 0.00% 0.01% 0.01% 0.01% 99.80% Q2_16.dat 200
Q5-3MAG_16.mpl 200 8.87E-03 8.87E-01 0.02% 0.00% 0.01% 0.08% 0.01% 0.01% 0.01% 0.01% 0.02% 0.00% 0.03% 0.02% 0.03% 0.01% 99.74% Q2_17.dat 150
Q5-3MAG_17.mpl 150 6.69E-03 6.69E-01 0.02% 0.02% 0.01% 0.09% 0.01% 0.02% 0.00% 0.03% 0.03% 0.01% 0.03% 0.03% 0.02% 0.01% 99.68% Q2_18.dat 100
Q5-3MAG_18.mpl 100 4.49E-03 4.49E-01 0.02% 0.01% 0.01% 0.12% 0.03% 0.02% 0.03% 0.03% 0.00% 0.01% 0.03% 0.02% 0.01% 0.03% 99.62% Q2_19.dat 50
Q5-3MAG_19.mpl 50 2.30E-03 2.30E-01 0.03% 0.02% 0.01% 0.14% 0.01% 0.01% 0.03% 0.05% 0.01% 0.06% 0.01% 0.08% 0.04% 0.07% 99.43%

average = 98.70%
Average Da 0.15% 0.08% 0.07% 0.17% 0.09% 0.02% 0.03% 0.08% 0.13% 0.04% 0.12% 0.06% 0.08% 0.10%

Good Data Only current (A) c2 GL cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 % QuadrupoleNorm GL/I Current
Data file (Tm) (T) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 totals (T/A) (A)
Q5-3MAG_1.mpl 400 1.748E-02 1.7480 0.02% 0.01% 0.01% 0.10% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.01% 0.01% 0.00% 99.81% 0.00437 400
Q5-3MAG_2.mpl 0 0
Q5-3MAG_3.mpl 50 50
Q5-3MAG_4.mpl 100 100
Q5-3MAG_5.mpl 150 6.644E-03 0.6644 0.01% 0.02% 0.01% 0.09% 0.01% 0.01% 0.01% 0.03% 0.01% 0.01% 0.01% 0.01% 0.03% 0.03% 99.71% 0.00443 150
Q5-3MAG_6.mpl 200 8.837E-03 0.8837 0.03% 0.01% 0.03% 0.10% 0.01% 0.02% 0.02% 0.01% 0.01% 0.02% 0.00% 0.01% 0.01% 0.01% 99.72% 0.00442 200
Q5-3MAG_7.mpl 250 1.101E-02 1.1010 0.00% 0.00% 0.01% 0.10% 0.00% 0.01% 0.01% 0.01% 0.02% 0.01% 0.00% 0.01% 0.01% 0.01% 99.78% 0.00440 250
Q5-3MAG_8.mpl 300 1.318E-02 1.3180 0.01% 0.00% 0.02% 0.09% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.02% 0.00% 99.79% 0.00439 300
Q5-3MAG_9.mpl 350 1.534E-02 1.5340 0.01% 0.01% 0.01% 0.09% 0.01% 0.00% 0.01% 0.00% 0.02% 0.01% 0.01% 0.02% 0.00% 0.01% 99.79% 0.00438 350
Q5-3MAG_10.mpl 400 1.747E-02 1.7470 0.01% 0.01% 0.01% 0.09% 0.00% 0.01% 0.00% 0.00% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 99.82% 0.00437 400
Q5-3MAG_11.mpl 450 1.955E-02 1.9550 0.02% 0.01% 0.02% 0.11% 0.00% 0.00% 0.00% 0.00% 0.01% 0.02% 0.01% 0.00% 0.00% 0.01% 99.79% 0.00434 450
Q5-3MAG_12.mpl 400 1.753E-02 1.7530 0.02% 0.00% 0.02% 0.10% 0.01% 0.01% 0.00% 0.01% 0.01% 0.00% 0.01% 0.01% 0.00% 0.01% 99.80% 0.00438 400
Q5-3MAG_13.mpl 350 1.539E-02 1.5390 0.01% 0.01% 0.01% 0.10% 0.00% 0.01% 0.01% 0.00% 0.01% 0.01% 0.01% 0.01% 0.00% 0.02% 99.79% 0.00440 350
Q5-3MAG_14.mpl 300 1.324E-02 1.3240 0.02% 0.01% 0.02% 0.10% 0.01% 0.01% 0.00% 0.00% 0.01% 0.01% 0.00% 0.01% 0.01% 0.01% 99.77% 0.00441 300
Q5-3MAG_15.mpl 250 1.106E-02 1.1060 0.01% 0.01% 0.01% 0.09% 0.01% 0.01% 0.01% 0.00% 0.02% 0.00% 0.00% 0.01% 0.01% 0.01% 99.80% 0.00442 250
Q5-3MAG_16.mpl 200 8.867E-03 0.8867 0.02% 0.00% 0.01% 0.08% 0.01% 0.01% 0.01% 0.01% 0.02% 0.00% 0.03% 0.02% 0.03% 0.01% 99.74% 0.00443 200
Q5-3MAG_17.mpl 150 6.689E-03 0.6689 0.02% 0.02% 0.01% 0.09% 0.01% 0.02% 0.00% 0.03% 0.03% 0.01% 0.03% 0.03% 0.02% 0.01% 99.68% 0.00446 150
Q5-3MAG_18.mpl 100 4.493E-03 0.4493 0.02% 0.01% 0.01% 0.12% 0.03% 0.02% 0.03% 0.03% 0.00% 0.01% 0.03% 0.02% 0.01% 0.03% 99.62% 0.00449 100
Q5-3MAG_19.mpl 50 50

n = 3 4 5 6 7 8 9 10 11 12 13 14 15 16 99.76%
Average Data: 0.02% 0.01% 0.01% 0.10% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%



q42_6_triplet_calcs.xls CW data D. Oshatz
12/6/00

magnet 25B1346 B-1 Rcoil = 0.01 m

Raw CW Data data file Q5-3MAG_1Q5-3MAG_2Q5-3MAG_3Q5-3MAG_4Q5-3MAG_5Q5-3MAG_6Q5-3MAG_7Q5-3MAG_8Q5-3MAG_9Q5-3MAG_1Q5-3MAG_1Q5-3MAG_1Q5-3MAG_1Q5-3MAG_1Q5-3MAG_1Q5-3MAG_1Q5-3MAG_17Q5-3MAG_ Q5-3MAG_19.mpl
current (A) 400 0 50 100 150 200 250 300 350 400 450 400 350 300 250 200 150 100 50

cn = 1 4.86E-04 2.52E-06 5.81E-05 1.21E-04 1.80E-04 2.42E-04 3.05E-04 3.65E-04 4.25E-04 4.81E-04 5.44E-04 4.81E-04 4.21E-04 3.63E-04 3.01E-04 2.44E-04 1.81E-04 1.28E-04 6.80E-05 1
cn = 2 1.75E-02 1.03E-04 2.27E-03 4.45E-03 6.65E-03 8.85E-03 1.10E-02 1.32E-02 1.54E-02 1.75E-02 1.96E-02 1.75E-02 1.54E-02 1.32E-02 1.11E-02 8.87E-03 6.70E-03 4.49E-03 2.31E-03 2
cn = 3 1.91E-06 1.63E-06 1.18E-06 1.18E-06 1.88E-06 1.41E-06 2.36E-06 2.59E-06 1.53E-06 2.49E-06 1.64E-06 2.59E-06 2.77E-06 2.84E-06 2.06E-06 7.76E-07 1.58E-06 2.02E-06 5.97E-07 3
cn = 4 2.16E-06 2.02E-07 2.31E-06 3.11E-07 8.15E-07 6.20E-07 1.53E-06 9.00E-07 5.03E-07 5.28E-07 7.01E-07 2.36E-06 1.32E-06 2.74E-06 6.20E-07 1.02E-06 7.01E-07 7.57E-07 1.33E-06 4
cn = 5 1.79E-06 7.41E-07 1.23E-06 9.29E-07 8.24E-07 1.12E-06 2.91E-06 9.29E-07 3.17E-06 1.44E-06 2.60E-06 2.15E-06 1.21E-06 2.71E-06 1.45E-06 1.23E-06 1.16E-06 6.66E-07 5.10E-07 5
cn = 6 1.64E-05 3.41E-07 2.24E-06 3.05E-06 5.96E-06 9.93E-06 1.05E-05 1.16E-05 1.47E-05 1.73E-05 2.04E-05 1.67E-05 1.56E-05 1.17E-05 1.04E-05 8.46E-06 6.97E-06 4.61E-06 8.97E-07 6
cn = 7 1.15E-06 7.41E-07 2.99E-07 7.83E-07 1.33E-06 2.19E-06 8.48E-07 4.98E-07 1.74E-06 4.92E-07 6.36E-07 7.16E-07 1.74E-06 1.49E-06 1.81E-06 9.10E-07 1.09E-06 7.05E-07 1.51E-07 7
cn = 8 6.65E-07 1.37E-06 9.53E-07 1.12E-06 1.08E-06 1.22E-06 1.22E-06 9.53E-07 7.73E-07 8.41E-07 5.28E-07 1.05E-06 5.01E-07 2.02E-06 3.10E-07 1.45E-06 7.18E-07 6.65E-07 8.11E-07 8
cn = 9 8.59E-07 4.01E-07 1.35E-06 4.25E-07 3.03E-07 1.12E-06 1.27E-06 1.35E-06 9.07E-07 1.65E-06 9.13E-07 1.21E-06 8.75E-07 4.90E-07 1.18E-06 6.72E-07 1.56E-06 1.07E-06 1.24E-06 9
cn = 10 4.65E-07 4.65E-07 1.32E-06 2.37E-06 9.31E-07 4.65E-07 6.58E-07 1.47E-06 6.58E-07 1.92E-06 1.68E-06 1.47E-06 1.04E-06 4.65E-07 2.08E-06 9.31E-07 4.65E-07 6.58E-07 9.31E-07 10
cn = 11 7.27E-07 4.22E-07 2.68E-06 3.62E-07 2.40E-06 1.41E-06 2.32E-06 1.73E-07 1.17E-06 5.48E-07 1.19E-06 7.96E-07 6.44E-07 3.34E-07 1.11E-06 3.89E-07 7.70E-07 2.63E-06 1.04E-06 11
cn = 12 7.80E-07 1.13E-06 1.21E-06 2.42E-06 9.24E-07 8.18E-07 2.30E-06 1.61E-06 1.50E-06 4.30E-07 1.07E-06 6.17E-07 5.71E-07 1.93E-06 8.18E-07 1.23E-06 1.07E-06 1.92E-06 1.26E-06 12
cn = 13 1.58E-06 2.19E-07 1.17E-06 2.36E-06 1.84E-06 1.03E-06 1.04E-06 3.36E-07 5.92E-07 7.54E-07 6.04E-07 6.36E-07 1.74E-06 4.74E-07 8.82E-07 4.29E-07 1.97E-06 6.85E-07 2.50E-06 13
cn = 14 1.85E-06 1.32E-06 1.13E-06 6.55E-07 7.31E-07 2.49E-06 1.35E-06 1.88E-06 1.89E-07 1.82E-06 7.40E-07 3.94E-07 5.96E-07 5.76E-07 8.44E-07 1.16E-06 1.07E-06 7.08E-07 1.02E-06 14
cn = 15 4.47E-07 1.08E-06 9.44E-07 2.95E-07 1.94E-06 8.62E-07 6.03E-07 2.95E-07 1.73E-06 1.43E-06 1.51E-06 1.20E-06 1.60E-07 3.57E-07 1.71E-06 9.44E-07 1.57E-06 1.23E-06 2.28E-06 15
cn = 16 9.33E-07 1.96E-06 4.39E-07 8.35E-07 5.76E-07 1.54E-06 1.54E-06 4.39E-07 8.03E-07 1.87E-06 2.27E-06 2.23E-06 3.73E-07 3.07E-07 6.04E-07 2.35E-06 1.67E-06 9.33E-07 2.31E-07 16

Normalized Data current (A) c2 GL cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 % Quadrupole
Data file (Tm) (T) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 totals

Q5-3MAG_1.mpl 400 1.75E-02 1.75E+00 0.01% 0.01% 0.01% 0.09% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.01% 0.01% 0.00% 0.01% 99.82%
Q5-3MAG_2.mpl 0 1.03E-04 1.03E-02 1.59% 0.20% 0.72% 0.33% 0.72% 1.33% 0.39% 0.45% 0.41% 1.10% 0.21% 1.29% 1.05% 1.91% 88.28%
Q5-3MAG_3.mpl 50 2.27E-03 2.27E-01 0.05% 0.10% 0.05% 0.10% 0.01% 0.04% 0.06% 0.06% 0.12% 0.05% 0.05% 0.05% 0.04% 0.02% 99.19%
Q5-3MAG_4.mpl 100 4.45E-03 4.45E-01 0.03% 0.01% 0.02% 0.07% 0.02% 0.03% 0.01% 0.05% 0.01% 0.05% 0.05% 0.01% 0.01% 0.02% 99.62%
Q5-3MAG_5.mpl 150 6.65E-03 6.65E-01 0.03% 0.01% 0.01% 0.09% 0.02% 0.02% 0.00% 0.01% 0.04% 0.01% 0.03% 0.01% 0.03% 0.01% 99.68%
Q5-3MAG_6.mpl 200 8.85E-03 8.85E-01 0.02% 0.01% 0.01% 0.11% 0.02% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.03% 0.01% 0.02% 99.70%
Q5-3MAG_7.mpl 250 1.10E-02 1.10E+00 0.02% 0.01% 0.03% 0.10% 0.01% 0.01% 0.01% 0.01% 0.02% 0.02% 0.01% 0.01% 0.01% 0.01% 99.72%
Q5-3MAG_8.mpl 300 1.32E-02 1.32E+00 0.02% 0.01% 0.01% 0.09% 0.00% 0.01% 0.01% 0.01% 0.00% 0.01% 0.00% 0.01% 0.00% 0.00% 99.81%
Q5-3MAG_9.mpl 350 1.54E-02 1.54E+00 0.01% 0.00% 0.02% 0.10% 0.01% 0.01% 0.01% 0.00% 0.01% 0.01% 0.00% 0.00% 0.01% 0.01% 99.80%
Q5-3MAG_10.mpl 400 1.75E-02 1.75E+00 0.01% 0.00% 0.01% 0.10% 0.00% 0.00% 0.01% 0.01% 0.00% 0.00% 0.00% 0.01% 0.01% 0.01% 99.81%
Q5-3MAG_11.mpl 450 1.96E-02 1.96E+00 0.01% 0.00% 0.01% 0.10% 0.00% 0.00% 0.00% 0.01% 0.01% 0.01% 0.00% 0.00% 0.01% 0.01% 99.81%
Q5-3MAG_12.mpl 400 1.75E-02 1.75E+00 0.01% 0.01% 0.01% 0.10% 0.00% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.01% 0.01% 99.81%
Q5-3MAG_13.mpl 350 1.54E-02 1.54E+00 0.02% 0.01% 0.01% 0.10% 0.01% 0.00% 0.01% 0.01% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 99.81%
Q5-3MAG_14.mpl 300 1.32E-02 1.32E+00 0.02% 0.02% 0.02% 0.09% 0.01% 0.02% 0.00% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 0.00% 99.79%
Q5-3MAG_15.mpl 250 1.11E-02 1.11E+00 0.02% 0.01% 0.01% 0.09% 0.02% 0.00% 0.01% 0.02% 0.01% 0.01% 0.01% 0.01% 0.02% 0.01% 99.77%
Q5-3MAG_16.mpl 200 8.87E-03 8.87E-01 0.01% 0.01% 0.01% 0.10% 0.01% 0.02% 0.01% 0.01% 0.00% 0.01% 0.00% 0.01% 0.01% 0.03% 99.75%
Q5-3MAG_17.mpl 150 6.70E-03 6.70E-01 0.02% 0.01% 0.02% 0.10% 0.02% 0.01% 0.02% 0.01% 0.01% 0.02% 0.03% 0.02% 0.02% 0.02% 99.67%
Q5-3MAG_18.mpl 100 4.49E-03 4.49E-01 0.05% 0.02% 0.01% 0.10% 0.02% 0.01% 0.02% 0.01% 0.06% 0.04% 0.02% 0.02% 0.03% 0.02% 99.57%
Q5-3MAG_19.mpl 50 2.31E-03 2.31E-01 0.03% 0.06% 0.02% 0.04% 0.01% 0.04% 0.05% 0.04% 0.05% 0.05% 0.11% 0.04% 0.10% 0.01% 99.36%

average = 99.03%
Average Da 0.10% 0.03% 0.05% 0.11% 0.05% 0.08% 0.03% 0.04% 0.04% 0.08% 0.03% 0.08% 0.07% 0.11%

Good Data Only current (A) c2 GL cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 % QuadrupoleNorm GL/I Current
Data file (Tm) (T) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 totals (T/A) (A)
Q5-3MAG_1.mpl 400 1.747E-02 1.747E+00 0.01% 0.01% 0.01% 0.09% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.01% 0.01% 0.00% 0.01% 99.82% 0.00437 400
Q5-3MAG_2.mpl 0 0
Q5-3MAG_3.mpl 50 50
Q5-3MAG_4.mpl 100 4.450E-03 4.450E-01 0.03% 0.01% 0.02% 0.07% 0.02% 0.03% 0.01% 0.05% 0.01% 0.05% 0.05% 0.01% 0.01% 0.02% 99.62% 0.00445 100
Q5-3MAG_5.mpl 150 6.646E-03 6.646E-01 0.03% 0.01% 0.01% 0.09% 0.02% 0.02% 0.00% 0.01% 0.04% 0.01% 0.03% 0.01% 0.03% 0.01% 99.68% 0.00443 150
Q5-3MAG_6.mpl 200 8.845E-03 8.845E-01 0.02% 0.01% 0.01% 0.11% 0.02% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.03% 0.01% 0.02% 99.70% 0.00442 200
Q5-3MAG_7.mpl 250 1.101E-02 1.101E+00 0.02% 0.01% 0.03% 0.10% 0.01% 0.01% 0.01% 0.01% 0.02% 0.02% 0.01% 0.01% 0.01% 0.01% 99.72% 0.00440 250
Q5-3MAG_8.mpl 300 1.318E-02 1.318E+00 0.02% 0.01% 0.01% 0.09% 0.00% 0.01% 0.01% 0.01% 0.00% 0.01% 0.00% 0.01% 0.00% 0.00% 99.81% 0.00439 300
Q5-3MAG_9.mpl 350 1.536E-02 1.536E+00 0.01% 0.00% 0.02% 0.10% 0.01% 0.01% 0.01% 0.00% 0.01% 0.01% 0.00% 0.00% 0.01% 0.01% 99.80% 0.00439 350
Q5-3MAG_10.mpl 400 1.747E-02 1.747E+00 0.01% 0.00% 0.01% 0.10% 0.00% 0.00% 0.01% 0.01% 0.00% 0.00% 0.00% 0.01% 0.01% 0.01% 99.81% 0.00437 400
Q5-3MAG_11.mpl 450 1.956E-02 1.956E+00 0.01% 0.00% 0.01% 0.10% 0.00% 0.00% 0.00% 0.01% 0.01% 0.01% 0.00% 0.00% 0.01% 0.01% 99.81% 0.00435 450
Q5-3MAG_12.mpl 400 1.754E-02 1.754E+00 0.01% 0.01% 0.01% 0.10% 0.00% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.01% 0.01% 99.81% 0.00439 400
Q5-3MAG_13.mpl 350 1.541E-02 1.541E+00 0.02% 0.01% 0.01% 0.10% 0.01% 0.00% 0.01% 0.01% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 99.81% 0.00440 350
Q5-3MAG_14.mpl 300 1.324E-02 1.324E+00 0.02% 0.02% 0.02% 0.09% 0.01% 0.02% 0.00% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 0.00% 99.79% 0.00441 300
Q5-3MAG_15.mpl 250 1.106E-02 1.106E+00 0.02% 0.01% 0.01% 0.09% 0.02% 0.00% 0.01% 0.02% 0.01% 0.01% 0.01% 0.01% 0.02% 0.01% 99.77% 0.00442 250
Q5-3MAG_16.mpl 200 8.868E-03 8.868E-01 0.01% 0.01% 0.01% 0.10% 0.01% 0.02% 0.01% 0.01% 0.00% 0.01% 0.00% 0.01% 0.01% 0.03% 99.75% 0.00443 200
Q5-3MAG_17.mpl 150 6.704E-03 6.704E-01 0.02% 0.01% 0.02% 0.10% 0.02% 0.01% 0.02% 0.01% 0.01% 0.02% 0.03% 0.02% 0.02% 0.02% 99.67% 0.00447 150
Q5-3MAG_18.mpl 100 100
Q5-3MAG_19.mpl 50 50

n = 3 4 5 6 7 8 9 10 11 12 13 14 15 16 99.75%
Average Data 0.02% 0.01% 0.01% 0.10% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%



q42_6_triplet_calcs.xls Magnetization Curve D. Oshatz
12/6/00

GL/I vs. I

4.32E-03

4.34E-03

4.36E-03

4.38E-03

4.40E-03

4.42E-03

4.44E-03

4.46E-03

4.48E-03

4.50E-03

4.52E-03

-50 0 50 100 150 200 250 300 350 400 450

Current (A)

G
L

/I 
(T

/A
)

CCW GL/I Data CW GL/I Data



q42_6_triplet_calcs.xls GL D. Oshatz
12/6/00

GL vs. Current
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q42_6_triplet_calcs.xls GL Compare Data D. Oshatz
12/6/00

CCW Data
Predicted Difference Predicted

I (A) GL (T) I (A) GL(T)
400 1.748 377.4947 0.943737 1.85162

0
50

100
150 0.6644 142.1476 0.947651 0.700554
200 0.8837 189.7774 0.948887 0.930768
250 1.101 236.9728 0.947891 1.160981
300 1.318 284.103 0.94701 1.391194
350 1.534 331.0161 0.94576 1.621407
400 1.747 377.2775 0.943194 1.85162
450 1.955 422.4531 0.938785 2.081833
400 1.753 378.5807 0.946452 1.85162
350 1.539 332.102 0.948863 1.621407
300 1.324 285.4062 0.951354 1.391194
250 1.106 238.0587 0.952235 1.160981
200 0.8867 190.429 0.952145 0.930768
150 0.6689 143.125 0.954167 0.700554
100 0.4493 95.43007 0.954301 0.470341

50
average = 94.816%



q42_6_triplet_calcs.xls Multipole Compare D. Oshatz
12/6/00
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q42_6_triplet_calcs.xls CCW cn norm D. Oshatz
12/6/00

CCW cn vs current
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q42_6_triplet_calcs.xls CW cn norm D. Oshatz
12/6/00

CW cn vs current
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q42_6_calcs.xls CCW data D. Oshatz
12/6/00

magnet 25B1346 B-1 Rcoil = 0.01 m

Raw CCW Data data file Q5_1.dat Q5_2.dat Q5_3.dat Q5_4.dat Q5_5.dat Q5_6.dat Q5_7.dat Q5_8.dat Q5_9.dat Q5_10.dat Q5_11.dat Q5_12.dat Q5_13.dat Q5_14.dat Q5_15.dat Q5_16.dat Q5_17.dat Q5_18.dat Q5_19.dat
current (A) 400 0 50 100 150 200 250 300 350 400 450 400 350 300 250 200 150 100 50

cn = 1 1.86E-04 8.20E-07 2.23E-05 4.46E-05 6.69E-05 9.01E-05 1.15E-04 1.40E-04 1.64E-04 1.88E-04 2.09E-04 1.91E-04 1.64E-04 1.41E-04 1.17E-04 9.39E-05 6.91E-05 4.43E-05 2.38E-05 1
cn = 2 1.77E-02 3.73E-05 2.22E-03 4.44E-03 6.68E-03 8.89E-03 1.11E-02 1.33E-02 1.55E-02 1.77E-02 1.98E-02 1.77E-02 1.56E-02 1.34E-02 1.12E-02 8.95E-03 6.72E-03 4.49E-03 2.28E-03 2
cn = 3 2.83E-06 3.67E-05 5.76E-07 4.54E-07 1.78E-06 2.00E-06 2.83E-06 2.05E-05 1.60E-06 2.07E-06 2.83E-06 1.28E-05 2.27E-06 1.26E-05 5.07E-06 1.44E-06 2.03E-07 1.40E-06 1.73E-07 3
cn = 4 1.38E-06 4.61E-05 1.25E-07 5.28E-07 3.26E-07 1.20E-06 1.94E-06 2.27E-05 1.55E-06 1.46E-06 1.02E-06 1.44E-05 1.46E-06 1.42E-05 6.41E-06 1.00E-06 9.36E-07 1.32E-06 1.02E-06 4
cn = 5 1.93E-06 4.37E-05 1.21E-06 3.85E-07 1.08E-06 5.03E-07 8.60E-07 2.09E-05 9.42E-07 5.10E-07 1.31E-06 1.20E-05 1.21E-06 1.22E-05 5.59E-06 6.53E-07 1.44E-06 1.21E-06 8.50E-07 5
cn = 6 1.61E-05 4.47E-05 9.49E-07 3.19E-06 6.65E-06 9.20E-06 1.01E-05 2.14E-05 1.38E-05 1.67E-05 1.94E-05 1.87E-05 1.61E-05 1.38E-05 1.01E-05 7.95E-06 7.74E-06 2.62E-06 2.05E-06 6
cn = 7 8.70E-07 4.25E-05 1.31E-06 5.92E-07 1.45E-06 1.62E-07 1.84E-06 2.26E-05 9.92E-07 4.52E-07 7.72E-07 1.26E-05 5.83E-07 1.38E-05 6.08E-06 8.83E-07 5.58E-07 8.12E-07 4.49E-07 7
cn = 8 8.55E-07 4.24E-05 1.12E-06 9.09E-07 9.60E-07 2.54E-07 1.53E-06 2.27E-05 4.11E-07 1.08E-06 5.01E-07 1.29E-05 1.57E-06 1.38E-05 5.66E-06 5.89E-07 1.91E-07 5.01E-07 6.65E-07 8
cn = 9 3.33E-07 4.05E-05 1.13E-06 1.36E-06 7.78E-07 1.19E-06 1.18E-06 2.04E-05 7.83E-07 1.22E-06 1.64E-06 1.20E-05 1.24E-06 1.33E-05 6.03E-06 3.93E-07 1.63E-06 3.16E-06 6.70E-07 9
cn = 10 9.31E-07 4.00E-05 1.04E-06 6.58E-07 1.47E-06 4.65E-07 1.47E-06 2.06E-05 1.32E-06 1.32E-06 1.52E-19 1.16E-05 1.04E-06 1.12E-05 5.58E-06 1.04E-06 1.68E-06 2.37E-06 4.65E-07 10
cn = 11 5.26E-07 3.71E-05 3.93E-07 1.60E-06 1.13E-06 1.27E-06 2.48E-06 1.93E-05 9.43E-07 4.39E-07 1.45E-06 1.21E-05 1.69E-06 1.09E-05 4.35E-06 1.01E-06 7.50E-07 2.13E-06 4.66E-07 11
cn = 12 1.64E-07 3.56E-05 1.82E-06 4.30E-07 6.96E-07 1.48E-06 9.15E-07 1.85E-05 1.09E-06 9.98E-07 1.23E-06 1.22E-05 9.98E-07 1.11E-05 5.19E-06 5.06E-07 1.35E-06 5.71E-07 1.23E-06 12
cn = 13 5.07E-07 3.49E-05 1.85E-06 8.65E-07 2.01E-06 1.10E-06 1.81E-06 1.82E-05 1.15E-06 1.29E-06 1.51E-06 1.13E-05 1.13E-06 9.61E-06 4.21E-06 5.76E-07 5.72E-07 7.47E-07 6.51E-07 13
cn = 14 1.03E-06 3.34E-05 9.32E-07 3.28E-06 1.53E-06 8.21E-07 1.53E-06 1.87E-05 8.11E-07 1.42E-06 2.48E-07 9.36E-06 1.25E-06 1.09E-05 5.11E-06 6.56E-07 1.54E-06 2.56E-07 5.84E-07 14
cn = 15 2.36E-06 3.36E-05 1.60E-07 7.12E-07 1.05E-06 3.86E-07 1.59E-06 1.72E-05 1.75E-06 2.28E-06 4.17E-07 1.10E-05 1.60E-07 9.91E-06 4.57E-06 1.90E-06 1.43E-06 1.46E-06 2.15E-06 15
cn = 16 1.40E-06 3.08E-05 8.35E-07 1.53E-06 1.64E-06 2.44E-06 1.78E-06 1.68E-05 1.51E-06 5.76E-07 3.73E-07 1.00E-05 6.62E-07 9.78E-06 2.62E-06 7.10E-07 9.78E-07 3.73E-07 9.33E-07 16

Normalized Data current (A) c2 GL cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 % Quadrupole
Data file (Tm) (T) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 totals Q2_1.dat 400

Q5_1.dat 400 1.77E-02 1.77E+00 0.02% 0.01% 0.01% 0.09% 0.00% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 0.01% 0.01% 0.01% 99.82% Q2_2.dat 0
Q5_2.dat 0 3.73E-05 3.73E-03 98.28% 123.43% 117.18% 119.89% 113.80% 113.64% 108.42% 107.26% 99.54% 95.42% 93.49% 89.44% 89.92% 82.52% -1352.24% Q2_3.dat 50
Q5_3.dat 50 2.22E-03 2.22E-01 0.03% 0.01% 0.05% 0.04% 0.06% 0.05% 0.05% 0.05% 0.02% 0.08% 0.08% 0.04% 0.01% 0.04% 99.39% Q2_4.dat 100
Q5_4.dat 100 4.44E-03 4.44E-01 0.01% 0.01% 0.01% 0.07% 0.01% 0.02% 0.03% 0.01% 0.04% 0.01% 0.02% 0.07% 0.02% 0.03% 99.63% Q2_5.dat 150
Q5_5.dat 150 6.68E-03 6.68E-01 0.03% 0.00% 0.02% 0.10% 0.02% 0.01% 0.01% 0.02% 0.02% 0.01% 0.03% 0.02% 0.02% 0.02% 99.66% Q2_6.dat 200
Q5_6.dat 200 8.89E-03 8.89E-01 0.02% 0.01% 0.01% 0.10% 0.00% 0.00% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.00% 0.03% 99.75% Q2_7.dat 250
Q5_7.dat 250 1.11E-02 1.11E+00 0.03% 0.02% 0.01% 0.09% 0.02% 0.01% 0.01% 0.01% 0.02% 0.01% 0.02% 0.01% 0.01% 0.02% 99.71% Q2_8.dat 300
Q5_8.dat 300 1.33E-02 1.33E+00 0.15% 0.17% 0.16% 0.16% 0.17% 0.17% 0.15% 0.15% 0.14% 0.14% 0.14% 0.14% 0.13% 0.13% 97.89% Q2_9.dat 350
Q5_9.dat 350 1.55E-02 1.55E+00 0.01% 0.01% 0.01% 0.09% 0.01% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 99.82% Q2_10.dat 400
Q5_10.dat 400 1.77E-02 1.77E+00 0.01% 0.01% 0.00% 0.09% 0.00% 0.01% 0.01% 0.01% 0.00% 0.01% 0.01% 0.01% 0.01% 0.00% 99.82% Q2_11.dat 450
Q5_11.dat 450 1.98E-02 1.98E+00 0.01% 0.01% 0.01% 0.10% 0.00% 0.00% 0.01% 0.00% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 99.83% Q2_12.dat 400
Q5_12.dat 400 1.77E-02 1.772E+00 0.07% 0.08% 0.07% 0.11% 0.07% 0.07% 0.07% 0.07% 0.07% 0.07% 0.06% 0.05% 0.06% 0.06% 99.02% Q2_13.dat 350
Q5_13.dat 350 1.56E-02 1.56E+00 0.01% 0.01% 0.01% 0.10% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.00% 0.00% 99.80% Q2_14.dat 300
Q5_14.dat 300 1.34E-02 1.34E+00 0.09% 0.11% 0.09% 0.10% 0.10% 0.10% 0.10% 0.08% 0.08% 0.08% 0.07% 0.08% 0.07% 0.07% 98.75% Q2_15.dat 250
Q5_15.dat 250 1.12E-02 1.12E+00 0.05% 0.06% 0.05% 0.09% 0.05% 0.05% 0.05% 0.05% 0.04% 0.05% 0.04% 0.05% 0.04% 0.02% 99.31% Q2_16.dat 200
Q5_16.dat 200 8.95E-03 8.95E-01 0.02% 0.01% 0.01% 0.09% 0.01% 0.01% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.02% 0.01% 99.78% Q2_17.dat 150
Q5_17.dat 150 6.72E-03 6.72E-01 0.00% 0.01% 0.02% 0.12% 0.01% 0.00% 0.02% 0.02% 0.01% 0.02% 0.01% 0.02% 0.02% 0.01% 99.69% Q2_18.dat 100
Q5_18.dat 100 4.49E-03 4.49E-01 0.03% 0.03% 0.03% 0.06% 0.02% 0.01% 0.07% 0.05% 0.05% 0.01% 0.02% 0.01% 0.03% 0.01% 99.58% Q2_19.dat 50
Q5_19.dat 50 2.28E-03 2.28E-01 0.01% 0.04% 0.04% 0.09% 0.02% 0.03% 0.03% 0.02% 0.02% 0.05% 0.03% 0.03% 0.09% 0.04% 99.46%

average = 14.07%
Average Da 5.20% 6.53% 6.20% 6.40% 6.02% 6.01% 5.74% 5.68% 5.27% 5.05% 4.95% 4.74% 4.76% 4.37%

Good Data Only current (A) c2 GL cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 % QuadrupoleNorm GL/I Current
Data file (Tm) (T) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 totals (T/A) (A)
Q5_1.dat 400 1.77E-02 1.7660 0.02% 0.01% 0.01% 0.09% 0.00% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 0.01% 0.01% 0.01% 99.82% 0.00442 400
Q5_2.dat 0
Q5_3.dat 50
Q5_4.dat 100 4.44E-03 0.4442 0.01% 0.01% 0.01% 0.07% 0.01% 0.02% 0.03% 0.01% 0.04% 0.01% 0.02% 0.07% 0.02% 0.03% 99.63% 0.00444 100
Q5_5.dat 150 6.68E-03 0.6680 0.03% 0.00% 0.02% 0.10% 0.02% 0.01% 0.01% 0.02% 0.02% 0.01% 0.03% 0.02% 0.02% 0.02% 99.66% 0.00445 150
Q5_6.dat 200 8.89E-03 0.8887 0.02% 0.01% 0.01% 0.10% 0.00% 0.00% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.00% 0.03% 99.75% 0.00444 200
Q5_7.dat 250 1.11E-02 1.1110 0.03% 0.02% 0.01% 0.09% 0.02% 0.01% 0.01% 0.01% 0.02% 0.01% 0.02% 0.01% 0.01% 0.02% 99.71% 0.00444 250
Q5_8.dat 300
Q5_9.dat 350 1.55E-02 1.5500 0.01% 0.01% 0.01% 0.09% 0.01% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 99.82% 0.00443 350
Q5_10.dat 400 1.77E-02 1.7660 0.01% 0.01% 0.00% 0.09% 0.00% 0.01% 0.01% 0.01% 0.00% 0.01% 0.01% 0.01% 0.01% 0.00% 99.82% 0.00442 400
Q5_11.dat 450 1.98E-02 1.9780 0.01% 0.01% 0.01% 0.10% 0.00% 0.00% 0.01% 0.00% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 99.83% 0.00440 450
Q5_12.dat 400
Q5_13.dat 350 1.56E-02 1.5550 0.01% 0.01% 0.01% 0.10% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.00% 0.00% 99.80% 0.00444 350
Q5_14.dat 300
Q5_15.dat 250
Q5_16.dat 200 8.95E-03 0.8948 0.02% 0.01% 0.01% 0.09% 0.01% 0.01% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.02% 0.01% 99.78% 0.00447 200
Q5_17.dat 150 6.72E-03 0.6724 0.00% 0.01% 0.02% 0.12% 0.01% 0.00% 0.02% 0.02% 0.01% 0.02% 0.01% 0.02% 0.02% 0.01% 99.69% 0.00448 150
Q5_18.dat 100 4.49E-03 0.4488 0.03% 0.03% 0.03% 0.06% 0.02% 0.01% 0.07% 0.05% 0.05% 0.01% 0.02% 0.01% 0.03% 0.01% 99.58% 0.00449 100
Q5_19.dat 50

n = 3 4 5 6 7 8 9 10 11 12 13 14 15 16 99.73%
Average Data: 0.02% 0.01% 0.01% 0.09% 0.01% 0.01% 0.02% 0.01% 0.02% 0.01% 0.01% 0.02% 0.01% 0.01%



q42_6_calcs.xls CW data D. Oshatz
12/6/00

magnet 25B1346 B-1 Rcoil = 0.01 m

Raw CW Data data file Q5_1.dat Q5_2.dat Q5_3.dat Q5_4.dat Q5_5.dat Q5_6.dat Q5_7.dat Q5_8.dat Q5_9.dat Q5_10.dat Q5_11.dat Q5_12.dat Q5_13.dat Q5_14.dat Q5_15.dat Q5_16.dat Q5_17.dat Q5_18.dat Q5_19.dat
current (A) 400 0 50 100 150 200 250 300 350 400 450 400 350 300 250 200 150 100 50

cn = 1 1.85E-04 1.13E-06 2.13E-05 4.37E-05 6.71E-05 8.90E-05 1.16E-04 1.40E-04 1.60E-04 1.86E-04 2.10E-04 1.83E-04 1.62E-04 1.38E-04 1.18E-04 9.14E-05 6.71E-05 4.64E-05 2.37E-05 1
cn = 2 1.77E-02 3.85E-05 2.22E-03 4.44E-03 6.68E-03 8.89E-03 1.11E-02 1.33E-02 1.55E-02 1.77E-02 1.98E-02 1.77E-02 1.56E-02 1.34E-02 1.12E-02 8.95E-03 6.73E-03 4.49E-03 2.28E-03 2
cn = 3 3.26E-06 3.56E-05 4.18E-07 1.15E-06 1.90E-06 9.05E-06 8.83E-07 1.31E-06 2.78E-06 2.62E-06 1.80E-06 2.39E-06 2.52E-06 1.14E-06 7.28E-06 1.61E-05 5.36E-07 4.59E-07 5.95E-07 3
cn = 4 5.96E-06 4.30E-05 1.24E-06 2.02E-07 8.86E-07 1.03E-05 1.02E-06 7.57E-07 5.22E-06 1.33E-06 1.46E-06 1.95E-06 7.01E-07 1.96E-06 1.07E-05 2.15E-05 9.00E-07 7.01E-07 8.15E-07 4
cn = 5 6.15E-06 4.14E-05 5.44E-07 8.60E-07 5.82E-07 1.03E-05 4.16E-07 1.39E-06 6.04E-06 8.60E-07 1.70E-06 1.71E-06 8.60E-07 2.74E-06 1.12E-05 2.11E-05 1.52E-06 7.11E-07 5.44E-07 5
cn = 6 1.53E-05 4.32E-05 1.51E-06 4.01E-06 5.86E-06 1.02E-05 9.85E-06 1.25E-05 1.40E-05 1.65E-05 1.92E-05 1.72E-05 1.51E-05 1.34E-05 1.13E-05 1.87E-05 7.72E-06 5.02E-06 2.33E-06 6
cn = 7 5.12E-06 4.32E-05 1.56E-06 6.17E-07 1.39E-06 1.19E-05 1.09E-06 7.54E-07 5.51E-06 1.49E-06 1.15E-06 1.73E-06 8.55E-07 2.22E-06 9.95E-06 2.08E-05 1.12E-06 1.86E-06 9.75E-07 7
cn = 8 5.55E-06 4.17E-05 1.62E-06 1.74E-06 1.66E-06 1.05E-05 1.44E-06 9.09E-07 4.63E-06 4.78E-07 9.60E-07 1.14E-06 1.44E-06 9.09E-07 9.66E-06 2.14E-05 2.25E-07 9.09E-07 9.60E-07 8
cn = 9 4.93E-06 4.00E-05 9.70E-07 1.89E-06 5.29E-07 9.21E-06 1.07E-06 1.44E-06 4.69E-06 7.67E-07 2.28E-07 9.21E-07 1.25E-06 1.48E-06 9.27E-06 1.89E-05 6.76E-07 3.50E-07 5.88E-07 9
cn = 10 4.41E-06 3.77E-05 1.32E-06 1.97E-06 4.65E-07 8.58E-06 1.86E-06 4.65E-07 5.66E-06 1.47E-06 1.47E-06 1.32E-06 1.47E-06 9.31E-07 1.07E-05 2.05E-05 1.32E-06 1.86E-06 2.54E-20 10
cn = 11 5.27E-06 3.80E-05 2.00E-06 2.35E-06 1.22E-06 9.54E-06 7.75E-07 3.44E-07 4.11E-06 2.58E-06 1.24E-06 1.29E-07 9.39E-07 2.05E-06 9.43E-06 1.73E-05 8.65E-07 1.45E-06 9.79E-07 11
cn = 12 4.46E-06 3.51E-05 1.64E-06 1.13E-06 2.16E-06 8.41E-06 1.23E-06 1.92E-06 5.25E-06 1.26E-06 9.98E-07 1.45E-06 1.07E-06 1.84E-06 9.21E-06 1.72E-05 1.61E-06 1.07E-06 9.24E-07 12
cn = 13 4.62E-06 3.38E-05 2.27E-06 8.35E-07 5.94E-07 6.41E-06 2.29E-06 8.01E-07 4.37E-06 9.98E-07 1.59E-06 8.20E-07 7.37E-07 1.21E-06 8.70E-06 1.66E-05 1.39E-06 9.76E-07 1.66E-06 13
cn = 14 3.51E-06 3.34E-05 1.83E-06 1.17E-06 2.92E-07 7.86E-06 6.68E-07 7.46E-07 4.46E-06 1.63E-06 1.91E-06 2.06E-07 2.10E-06 1.07E-06 9.84E-06 1.66E-05 8.63E-07 7.00E-07 1.02E-06 14
cn = 15 3.04E-06 3.07E-05 1.01E-06 1.59E-06 1.37E-06 6.79E-06 1.86E-06 2.12E-06 4.81E-06 1.59E-06 1.13E-06 2.06E-06 1.59E-06 1.65E-06 9.20E-06 1.62E-05 1.49E-06 5.45E-07 1.01E-06 15
cn = 16 2.49E-06 3.02E-05 4.62E-07 3.56E-07 1.24E-06 8.65E-06 7.25E-07 1.53E-06 2.57E-06 1.30E-06 1.64E-06 2.04E-06 7.25E-07 1.53E-06 8.40E-06 1.64E-05 1.86E-06 1.53E-06 1.64E-06 16

Normalized Data current (A) c2 GL cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 % Quadrupole
Data file (Tm) (T) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 totals

Q5_1.dat 400 1.77E-02 1.77E+00 0.02% 0.03% 0.03% 0.09% 0.03% 0.03% 0.03% 0.02% 0.03% 0.03% 0.03% 0.02% 0.02% 0.01% 99.58%
Q5_2.dat 0 3.85E-05 3.85E-03 92.55% 111.71% 107.56% 112.18% 112.07% 108.15% 103.77% 97.87% 98.75% 91.09% 87.82% 86.81% 79.75% 78.50% -1268.58%
Q5_3.dat 50 2.22E-03 2.22E-01 0.02% 0.06% 0.02% 0.07% 0.07% 0.07% 0.04% 0.06% 0.09% 0.07% 0.10% 0.08% 0.05% 0.02% 99.17%
Q5_4.dat 100 4.44E-03 4.44E-01 0.03% 0.00% 0.02% 0.09% 0.01% 0.04% 0.04% 0.04% 0.05% 0.03% 0.02% 0.03% 0.04% 0.01% 99.55%
Q5_5.dat 150 6.68E-03 6.68E-01 0.03% 0.01% 0.01% 0.09% 0.02% 0.02% 0.01% 0.01% 0.02% 0.03% 0.01% 0.00% 0.02% 0.02% 99.70%
Q5_6.dat 200 8.89E-03 8.89E-01 0.10% 0.12% 0.12% 0.11% 0.13% 0.12% 0.10% 0.10% 0.11% 0.09% 0.07% 0.09% 0.08% 0.10% 98.56%
Q5_7.dat 250 1.11E-02 1.11E+00 0.01% 0.01% 0.00% 0.09% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.02% 0.01% 0.02% 0.01% 99.77%
Q5_8.dat 300 1.33E-02 1.33E+00 0.01% 0.01% 0.01% 0.09% 0.01% 0.01% 0.01% 0.00% 0.00% 0.01% 0.01% 0.01% 0.02% 0.01% 99.80%
Q5_9.dat 350 1.55E-02 1.55E+00 0.02% 0.03% 0.04% 0.09% 0.04% 0.03% 0.03% 0.04% 0.03% 0.03% 0.03% 0.03% 0.03% 0.02% 99.52%
Q5_10.dat 400 1.77E-02 1.77E+00 0.01% 0.01% 0.00% 0.09% 0.01% 0.00% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 99.80%
Q5_11.dat 450 1.98E-02 1.98E+00 0.01% 0.01% 0.01% 0.10% 0.01% 0.00% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 99.82%
Q5_12.dat 400 1.77E-02 1.77E+00 0.01% 0.01% 0.01% 0.10% 0.01% 0.01% 0.01% 0.01% 0.00% 0.01% 0.00% 0.00% 0.01% 0.01% 99.80%
Q5_13.dat 350 1.56E-02 1.56E+00 0.02% 0.00% 0.01% 0.10% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.00% 0.01% 0.01% 0.00% 99.80%
Q5_14.dat 300 1.34E-02 1.34E+00 0.01% 0.01% 0.02% 0.10% 0.02% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.01% 0.01% 0.01% 99.74%
Q5_15.dat 250 1.12E-02 1.12E+00 0.07% 0.10% 0.10% 0.10% 0.09% 0.09% 0.08% 0.10% 0.08% 0.08% 0.08% 0.09% 0.08% 0.08% 98.79%
Q5_16.dat 200 8.95E-03 8.95E-01 0.18% 0.24% 0.24% 0.21% 0.23% 0.24% 0.21% 0.23% 0.19% 0.19% 0.19% 0.19% 0.18% 0.18% 97.10%
Q5_17.dat 150 6.73E-03 6.73E-01 0.01% 0.01% 0.02% 0.11% 0.02% 0.00% 0.01% 0.02% 0.01% 0.02% 0.02% 0.01% 0.02% 0.03% 99.67%
Q5_18.dat 100 4.49E-03 4.49E-01 0.01% 0.02% 0.02% 0.11% 0.04% 0.02% 0.01% 0.04% 0.03% 0.02% 0.02% 0.02% 0.01% 0.03% 99.60%
Q5_19.dat 50 2.28E-03 2.28E-01 0.03% 0.04% 0.02% 0.10% 0.04% 0.04% 0.03% 0.00% 0.04% 0.04% 0.07% 0.04% 0.04% 0.07% 99.38%

average = 18.92%
Average Da 4.90% 5.92% 5.70% 6.00% 5.94% 5.73% 5.50% 5.19% 5.24% 4.83% 4.66% 4.60% 4.23% 4.16%

Good Data Only current (A) c2 GL cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 cn/c2 % QuadrupoleNorm GL/I Current
Data file (Tm) (T) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 totals (T/A) (A)
Q5_1.dat 400 1.77E-02 1.77E+00 0.02% 0.03% 0.03% 0.09% 0.03% 0.03% 0.03% 0.02% 0.03% 0.03% 0.03% 0.02% 0.02% 0.01% 99.58% 0.00442 400
Q5_2.dat 0
Q5_3.dat 50
Q5_4.dat 100 4.44E-03 4.44E-01 0.03% 0.00% 0.02% 0.09% 0.01% 0.04% 0.04% 0.04% 0.05% 0.03% 0.02% 0.03% 0.04% 0.01% 99.55% 0.00444 100
Q5_5.dat 150 6.68E-03 6.68E-01 0.03% 0.01% 0.01% 0.09% 0.02% 0.02% 0.01% 0.01% 0.02% 0.03% 0.01% 0.00% 0.02% 0.02% 99.70% 0.00446 150
Q5_6.dat 200
Q5_7.dat 250 1.11E-02 1.11E+00 0.01% 0.01% 0.00% 0.09% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.02% 0.01% 0.02% 0.01% 99.77% 0.00444 250
Q5_8.dat 300 1.33E-02 1.33E+00 0.01% 0.01% 0.01% 0.09% 0.01% 0.01% 0.01% 0.00% 0.00% 0.01% 0.01% 0.01% 0.02% 0.01% 99.80% 0.00443 300
Q5_9.dat 350
Q5_10.dat 400 1.77E-02 1.77E+00 0.01% 0.01% 0.00% 0.09% 0.01% 0.00% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 99.80% 0.00442 400
Q5_11.dat 450 1.98E-02 1.98E+00 0.01% 0.01% 0.01% 0.10% 0.01% 0.00% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 99.82% 0.00439 450
Q5_12.dat 400 1.77E-02 1.77E+00 0.01% 0.01% 0.01% 0.10% 0.01% 0.01% 0.01% 0.01% 0.00% 0.01% 0.00% 0.00% 0.01% 0.01% 99.80% 0.00443 400
Q5_13.dat 350 1.56E-02 1.56E+00 0.02% 0.00% 0.01% 0.10% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.00% 0.01% 0.01% 0.00% 99.80% 0.00445 350
Q5_14.dat 300 1.34E-02 1.34E+00 0.01% 0.01% 0.02% 0.10% 0.02% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.01% 0.01% 0.01% 99.74% 0.00446 300
Q5_15.dat 250
Q5_16.dat 200
Q5_17.dat 150 6.73E-03 6.73E-01 0.01% 0.01% 0.02% 0.11% 0.02% 0.00% 0.01% 0.02% 0.01% 0.02% 0.02% 0.01% 0.02% 0.03% 99.67% 0.00448 150
Q5_18.dat 100 4.49E-03 4.49E-01 0.01% 0.02% 0.02% 0.11% 0.04% 0.02% 0.01% 0.04% 0.03% 0.02% 0.02% 0.02% 0.01% 0.03% 99.60% 0.00449 100
Q5_19.dat 50

n = 3 4 5 6 7 8 9 10 11 12 13 14 15 16 99.73%
Average Data 0.01% 0.01% 0.01% 0.10% 0.02% 0.01% 0.01% 0.02% 0.02% 0.02% 0.01% 0.01% 0.02% 0.01%



q42_6_calcs.xls Magnetization Curve D. Oshatz
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q42_6_calcs.xls GL D. Oshatz
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q42_6_calcs.xls GL Compare Data D. Oshatz
12/6/00

CCW Data
Predicted Difference Predicted

I (A) GL (T) I (A) GL(T)
400 1.766 381.4041 0.95351 1.85162

0
50

100 0.4442 94.3224 0.943224 0.470341
150 0.668 142.9295 0.952863 0.700554
200 0.8887 190.8634 0.954317 0.930768
250 1.111 239.1447 0.956579 1.160981
300
350 1.55 334.4911 0.955689 1.621407
400 1.766 381.4041 0.95351 1.85162
450 1.978 427.4484 0.949885 2.081833
400
350 1.555 335.5771 0.958792 1.621407
300
250
200 0.8948 192.1882 0.960941 0.930768
150 0.6724 143.8852 0.959234 0.700554
100 0.4488 95.32147 0.953215 0.470341

50
average = 95.431%



q42_6_calcs.xls Multipole Compare D. Oshatz
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q42_6_calcs.xls CCW cn norm D. Oshatz
12/6/00
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q42_6_calcs.xls CW cn norm D. Oshatz
12/6/00

CW cn vs current
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         August 14, 2000 
Bill, 
 
As we discussed, I’m working on the Spallation Neutron Source linear accelerator.  My group (Stewart 
Shen is the project leader) is designing the vacuum system for a portion of the linear accelerator (Drift 
Tube Linac (DTL) and the Coupled Cavity Linac (CCL)) for Los Alamos National Laboratory.  Our 
original design used fixed turbo pumps along the DTL and CCL.  However, to save money, we are looking 
at turbo carts (between 4 and 10 carts).  We specifically are interested in the T-series turbo pumping cart 
(Model number MSPT9040/MSP1505 – 300 l/s turbo & 300 l/s dry scroll primary pump).   
 
The cart, as is, doesn’t fit under the linear accelerator support structure; hence, modifications are necessary.  
Moreover, the CCL and DTL ports are at different heights.  Our designer took the catalog dimensions and 
created the geometry for the standard cart to check geometric functionality (didn’t fit).  He, then, modified 
the geometry to see if he could fit the cart under the structure.  

 
We would like to get a rough price estimate to determine if these modifications are feasible.  We would like 
the estimate for different quantities (4, 6, 8, and 10 carts). 
 
 

 
 

Figure: Modified cart under the CCL structure 
 

Thanks, 
 
Walter Nederbragt 
Mechanical Engineer 
Lawrence Livermore National Laboratory 
(925) 424-2807 
E-mail: nederbragt1@llnl.gov 



 

 
 



 

 
 





 






