CESRc Working Group Meeting 3 May 2002 JAC Fourier Transform of 7-Pole Wiggler Field and 8-Pole Wiggler Field Calculations

1. Obtained Fourier transform of B_Y (z) along axis of 7-pole wiggler • Now know number of terms necessary for a given level of accuracy.

40 terms suffice to reduce residuals below 20 G. Present numerical limit is < 1 G.

• Also know which terms they are • A fit to the field using these terms as input is now running. • Thinking about transform of x-dependence.

Few terms but both real and imaginary.

Desired result: Fit only coefficients of linearly-independent terms.

2. 8-Pole Wiggler Field Calculations

• Antisymmetric field. B_Y = 0 at center of magnet. • Currents in main and end poles independent.

Will adjust end pole current to give desired tracking result.

3. Fit Gymnastics for 7-Pole Field

• Minimize with respect to B_Y only.

⇒ No change. Fit remained at minimum previously found. • Weight field values with 1-G errors rather than with VF error bars.

⇒ Weird result. Y-dependence wrong. Peak field poorly constrained.

BYvsZonaxis:FourierTransformwith10Terms02/05/0116.36BY(Tesla)Z(cm)DBY(Tesla)CalculatedFieldValuesFourierTransformValues-2-1.5-1-0.500.511.52-0.5-0.4-0.3-0.2-0.100.10.20.30.40.50102030405060708090100

BYvsZonaxis:FourierTransformwith30Terms02/05/0116.37BY(Tesla)Z(cm)DBY(Tesla)CalculatedFieldValuesFourierTransformValues-2-1.5-1-0.500.511.52-0.01-0.008-0.006-0.004-0.00200.0020.0040.0060.0080.010102030405060708090100

BYvsZonaxis:FourierTransformwith40Terms02/05/0116.37BY(Tesla)Z(cm)DBY(Tesla)CalculatedFieldValuesFourierTransformValues-2-1.5-1-0.500.511.52-0.003-0.002-0.00100.0010.0020.0030102030405060708090100

BYvsZonaxis:FourierTransformwith50Terms02/05/0116.37BY(Tesla)Z(cm)DBY(Tesla)CalculatedFieldValuesFourierTransformValues-2-1.5-1-0.500.511.52-0.8-0.6-0.4-0.200.20.40.60.8x10-30102030405060708090100

BYvsZonaxis:FourierTransformwith60Terms02/05/0116.37BY(Tesla)Z(cm)DBY(Tesla)CalculatedFieldValuesFourierTransformValues-2-1.5-1-0.500.511.52-0.2-0.15-0.1-0.0500.050.10.150.2x10-30102030405060708090100 term(01)=-0.0010590.0000000.0000000.000000term(02)=-1.4219230.00000015.3398080.000000term(03)=-0.8441770.00000018.4077680.000000term(04)=-0.5824270.00000012.2718460.000000term(05)=0.2222780.0000009.2038840.000000term(06)=0.1590080.00000024.5436920.000000term(07)=0.1571270.00000021.4757310.000000term(08)=-0.1517450.00000027.6116520.000000term(09)=0.1364670.00000046.0194210.000000term(10)=0.1001960.00000049.0873830.000000term(11)=0.0991850.00000042.9514620.000000term(12)=0.0985410.00000033.7475780.000000term(13)=0.0882050.0000006.1359230.000000term(14)=-0.0713440.0000003.0679610.000000term(15)=-0.0644260.00000036.8155360.000000term(16)=-0.0526430.00000039.8834990.000000term(17)=0.0391240.00000052.1553460.000000term(18)=-0.0268200.00000055.2233050.000000term(19)=-0.0239900.00000076.6990360.000000term(20)=0.0220410.00000061.3592300.000000term(21)=-0.0147920.00000058.2912670.000000term(22)=-0.0141090.00000067.4951550.000000term(23)=0.0123190.00000070.5631100.000000term(24)=-0.0120120.00000079.7669980.000000term(25)=0.0041760.00000092.0388410.000000term(26)=0.0036350.00000030.6796150.000000term(27)=-0.0034840.00000085.9029240.000000term(28)=0.0027520.000000101.2427290.000000term(29)=-0.0022540.00000098.1747670.000000term(30)=-0.0022050.00000095.1068040.000000term(31)=0.0021510.00000073.6310730.000000term(32)=-0.0018840.00000064.4271930.000000term(33)=-0.0018120.000000107.3786540.000000term(34)=0.0017010.00000082.8349610.000000term(35)=0.0010620.000000141.1262210.000000term(36)=0.0008670.000000110.4466090.000000term(37)=-0.0007800.000000116.5825350.000000term(38)=-0.0006510.000000134.9903110.000000term(39)=-0.0005920.000000125.7864150.000000term(40)=0.0005160.000000113.5145720.000000term(41)=0.0004000.000000128.8543850.000000term(42)=0.0003820.000000119.6504970.000000term(43)=0.0003230.000000131.9223480.000000term(44)=-0.0003130.000000147.2621460.000000term(45)=0.0002460.000000138.0582730.000000term(46)=-0.0002430.00000088.9708790.000000term(47)=0.0001950.000000104.3106920.000000term(48)=-0.0001760.000000171.8058470.000000term(49)=0.0001720.000000122.7184600.000000term(50)=-0.0001580.000000174.8738100.000000term(51)=0.0001560.000000144.1941990.000000term(52)=0.0001500.000000150.3301240.000000term(53)=-0.0001230.000000156.4660490.000000term(54)=0.0001190.000000153.3980710.000000term(55)=0.0000610.000000162.6019590.000000term(56)=0.0000540.000000181.0097350.000000term(57)=-0.0000500.000000184.0776820.000000term(58)=0.0000430.000000190.2136080.000000term(59)=-0.0000350.000000196.3495330.000000term(60)=-0.0000320.000000159.5339970.000000

BYfor(x,y,z)=(0,0,0)(Tesla)02/05/0214.51BYX(cm)DBYY(cm)BYZ(cm)DBYCalculatedFieldValuesFitFunctionValues-2.2-2.18-2.16-2.14-0.016-0.014-0.012-0.01024-2.2-2.18-2.16-2.14-0.0100.010.02012-2-1012-0.0100.010.0201020304050607080