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P% has beeh previously M-EcI that unless corrective measures are made, 
the sixty-cycle magnetic fields af the power-lines and cables will seriously 
deflect the electron beam. Since it is desirable %o 1imi.t the requirements 
placed qxx~ the quadrupoXe-focusing magnets their conafderation will. be neg- 
lected here. The sources of magne%ic induction can be divided into two parts: 
a) the 220 kv power lines and' b) the lower voltage cab?.es. Considering the 
latter, any effect on the electron besm can be made negU.gible by %he use of 
mult&pla-conductor or coax cables. MultSple-conductor cables are made wi%h 
a unifom spiral and will cost little or no more than the strai&t cables. 

Permanent shielding of the acceLera%.or appears unattractive because 
of the ccanplica%ions added in the construction. Iiowever %he advantage as a 
method of field reduction are undeniable. Using Mu metal, with appropriate 
care in handling, a shielding factor greater than %en can be achieved w&t& 
a thickness of four mils a% a radius of 4 inches* The cost of the material 
till be abou% $l~,OCO for 3,000 Ibs. The fabrication costs should be under 
$100,000. Using transformer ma%esial (e.g., U.S. S%eel #72) %he pane es%ima%e 
as above would be given stice a thickness of abou% LOO units is required. 

The rolling or transposing of the high-voltage lines is not such an in- 
expensive mat%er. However, it @an be done and probably a% a lower cost %han 
the shielding of the accelerator %o limit deflections to less than %wo miEli- 
meters. 
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A There are apparently many ra&fications depending upon the mode of operation 
since the power lines do not pamllel. the full length of the aecekerator, Thus, a 
one Bev beam in the first third would be deflected less than two m ill&meters by the 
power line f&elds. 
Approximate Power adine Canfiwations 

The magnetfc fnduction at a position (x, y) created by the currents % .n a three 
phase balanced-line system of the two-dimensional geometry shown in figure 1 is d 
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where the uM.ts axe gauss, amperes, and centimeters. 
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The resultant magnetic induction far the configuration of Big. 2 is 
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Thus jg(2)je-' z 1.1 x 1o-5. 

Fxi. 2. 

-6 - 





To obtain a reduction of the earth's field by a factor of 5 x 104 using two 
concentric shields 0% v = 2 x LO4 would require t/r 01 3*6 x lo*". 31f r=3-5 in., 
then t = 0.~6 in., yfe3ding a very expensive shield. 'Phree concentric shieHs 
yield t/r = 7 x 10ms or t = .Cek5 in. for the above conditions, The radius 
of the outer shield in the I,atter case is 10.$1 %nches. 
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