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E®EKTH HEJTHIMHOI'O MOJISI B HAKOIIMYYBAJIBHOMY ITPUCKOPIOBAUI
YEPE3 BEJIMKOAMILTITYIHI OCIHUJIAIIT YACTUHOK

VY pamxax npoekty FAIR 3amnanoBano noOyayBarn HakonnayBanbHe Kiible (Collector Ring — CR) 3 meToro edek-
THUBHOT'O OXOJIOKEHHS Iy4KiB aHTHIIPOTOHIB 1 pifKicHUX i30TomiB [1]. Ockinpky micist cenapamnii MoTpiOHO npuiMaTn
rapsdi Iy4kd, He0OXiHO 3a0€3MeUNTH BEIMKUHA aKCeTITaHC Ha IPUHMAI0UOMy ITPUCKOPIOBadi. Y CTaTTi pO3rIIAalOThCS
e(eKTH, 110 MOXKYTh BIUIMBATH Ha JUHAMIKY Iy4Ka Yepe3 BEJIMKY aMIUTITy 1y OeTaTpOHHUX KOJHMBaHb Ta PO3KUJ IMITY-
neCy. BukopucTOoByIOUN aHANITHYHI BHpa3y, OyJIO PO3paxoBaHO 3aJICKHI Bi aMIDIITYAH 3MIMIEHHS YacTOTH KOJMBAHb
YaCTWHOK, BUKJIMKAHI BIJIMBOM CEKCTYIOJIBHUX MAarHiTiB, KPA€BUM II0JIEM KBaAPYIIOJIFHIX MAarHiTiB Ta KiHEMaTHIHUMHA
epexramu. OTpuMaHi pe3yabTaTH MOPIBHIOIOTHCA 3 YHUCEIFHIM MOJAETIOBAHHAM 3a JOIIOMOTOI0 MPEIU3iHOTO HOCITi-
JUKEHHSI MyJIbTUTPEKIHTY YaCTHHOK Ha mpuckoproBadi CR, 1o npoBoauiKcs 3 ypaxyBaHHIM peasibHOT ()OPMHU MarHit-
HOTO MOJIsI HIMPOKOANEePTypHOro KBaapynois. HagaHo pe3ynbTaTH YMCEIBHOTO JIOCHTIPKEHHS BIUIMBY 3a3HAaYE€HHX
e(eKTiB Ha AMHAMIYHY allepTypy KUIbLEBHX MIPUCKOPIOBAYIB.

Kniouosi crosa: HakonmuyBajbHE KijJbIle, 3MIIIEHHS YaCTOTH, XPOMATHYHICTh, KIHEMATUYHUN €(EKT, CEKCTYIOIb-
HUH eQeKT, Kpaese moJe.
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NONLINEAR FIELD EFFECTS IN THE COLLECTOR RING
DUE TO LARGE-AMPLITUDE PARTICLE OSCILLATIONS

In the frame of the FAIR project, the Collector Ring (CR) is planned to be built for efficient cooling of antiprotons
and rare isotope beams [1]. In order to accept hot beam from separators large acceptances are required. This paper
examines the effects which can influence the beam dynamics due to large betatron oscillation amplitude and momentum
spread. Using analytic expressions, the amplitude-dependent tune shifts driven by sextupole magnets, the fringe field of
quadrupole magnets, and kinematics effects have been calculated. The obtained results have been compared with
numerical simulations by means of precise multi-turn particle tracing. The tracking analysis for the CR has been
performed considering the real shape of the magnetic field of the wide aperture quadrupole. We report on quantitative
studies of the effects on the dynamic aperture of the rings.
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