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HccnenoBaHo pelieHue HEJNIMHEHHON 0oOpaTHOM 3aauyd MarHUTOCTAaTHKH B Cllyyae,
KOrja TpeOyeMoe MarHuTHOE I0JIeé HEOOXOAMMO CO3JaTh C IOMOIIbI IIPOBOJHUKOB, KOOP-
JUHATBl KOTOPBIX BapbUPYIOTCS IPH YCIOBHMM, YTO TOK BO BCEX IMPOBOJAHHMKAX OJUHAKOB.
N3BecTHO, 4TO TakWe 3aJayv OTHOCATCSA K KJIACCY HEKOPPEKTHBIX 3axad. lIpemmaraemslii
YUCJIEHHBIN aJITOPUTM, UCIIOJIB3YIOIUI MeTo perynspusannu no A.H.Tuxonosy, nossosser
CPABHUTEJIBHO JIETKO MPEOAOJETh TPYAHOCTH, CBS3aHHBIE C pEHIEHUEM  IUIOXO
00yCJIOBJIEHHBIX CHUCTEM YypaBHEHHUH, K KOTOPBIM OOBIYHO CBOJATCA OOpaTHbIE 3aJadu
MarHUTOCTaTUKH, M PACCUUTATh TEOMETPHUI0 OOMOTOK BO30YXIEHHS Oe3KeIe3HOr0
JIUTIONLHOTO MAarHUTa, 00ECTIEYNBAIONIET0 OAHOPOAHOCTh MATHUTHOTO TMOJIS BILIOTH 10 107°

BHYTPU IPSMOYTOJIBHOM amepTypbl. PaccuMraHbl pacnpenenceHuss MarHuTHOTO —ITOJIS,
CO3/1aBaeMoro B paboyeil 06JacTu KaMepbl YCKOPUTENST KOPPEKTHPYIOUIUMH MPOBOJAHUKAMHU
OECKOHEYHO MaJoro IIONEPEeYHOr0 CEYEHHUs, pPAClOJIOKEHHBIMU BOJM3U IOBEPXHOCTU
nostocoB Maruurta. Jlng cioywas yckoputens OUMSAN metonom perynspusaliii YHCIEHHO
ONpeAcIeHbl W ONTHMU3MPOBAHBl BEIUYMHBI TOKOB KOPPEKLMHM IIOKasaTelsd crana
MarHMTHOTrO 1oJjs npu BenuuuHe nHaykuuu 0,023 T.

MATHEMATICAL MODELING OF IRONLESS MAGNET SYSTEMS
BY THE REGULARIZATION METHOD

Polyakova R.V., Kovalenko A.D., Yudin IL.P.

A nonlinear magnetostatic inverse problem is investigated for a case when it is needed
to create a required magnetic field using conductors which coordinates vary on condition that
current value is equal in all the conductors. It is known that the same problems fall under the
category of noncorrect problems. The proposed numerical algorithm using the regularization
method by A.N. Tikhonov permits to overcome comparatively easily the difficulties
connected with badly conditioned equation systems to which usually the magnetostatic
inverse problems are reduced. This algorithm allows one to calculate the existing winding
geometry of dipole ironless magnet which ensures a magnetic field homogeneity up to 10°°
within a rectangular aperture. Magnetic field distribution which is created by wires of an
infinitely thin cross section being positioned near magnetic field surfaces and providing
magnetic field index correction in the working region of accelerator, is calculated by the
mirror reflection method. Some expressions by which it is possible to calculate magnetic field
gradient of arbitrary set of correcting wires, are given. Current magnitude in correcting wires
for 10 GeV JINR accelerator magnetic field index correction under field level about 0.023 T,
are calculated and optimized by the regularization method.



