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Inthispaper，theRose－Shimdeslgnmethodoflaboratorymagnetsisextendedtoimprove

themagneticfielduniformlty・Considerlngthefinitedimensionofpoles，thedeslgnChartglVen

byRoseisextendedtothecaseofovercompensationdesign．Whentheeffectsoffinitedimensions

OfthepolepleCeSareCOnSidered，theeffectoftheasymmetryofthepolesshouldbeconsidered

first・Forthispurpose，ananalyticexpression（Jacobianellipticfunction）ofthefieldprodueed

bythe semi－infinite rectangular polesis derived uslng the conformalmapplng method．The

minutedistributionofthemagneticfieldnearthepolegapcenteristreated，andtheexplicit

expressionsfortwospecialcasesarederived‥pOlewidthsaredifferentandpoleaxesaredisplaced

Withrespecttoeachother・Thesurfacefieldnearthepoleedgeiscalculated，andtheeffectof

thelocalmagnetizationsaturationontheuniformltylSCOnSidered．Actualmeasurementsona

magnetwiththecylindricalpolesshowedtheextendedchartisvalid forlow field（＜0．5T）

design．

Athighfieldintenslty，thedesignmethodbasedontheconformalmapplngbecomesinvalid

duetothelocalsaturationeffect・Forhighfield（＞2T），anintegralmethodwasdevelopedto

Calculatethemagneticfieldproducedbytheconicalpoles，aSSumlngauniformdistributionof

magneticchargeoverthepolesurface・Thismethodwasfoundvalidbymeasurementsmadeon

amagnetwithRose－Shimconicalpoles・Themagnetachievedahighlyuniformmagneticfield

at2・5Twhichwasusedsuccessfullylnthepolarizedtargetexperiment．
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