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MEASUREMENT OF MOMENTUM SPREAD
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The space charge of intense non-relativistic ion beam affects its dynamics. For the longitudinal
degree of freedom, the space charge force distorts the RF potential well and, consequently, affects
the longitudinal beam density. In equilibrium state the beam phase space density is set by the
balance between electron cooling force and beam heating due to intrabeam scattering. The shape
of separatrix and phase space trajectories for such a beam are modified by its self-field, which
needs to be accounted in computation of the beam longitudinal density and momentum spread. We
consider usage of Haissinski equation for finding equilibrium momentum spread of bunched ion
beam in application to the Booster synchrotron of the NICA accelerator complex.

HOJIG HpOCTpaHCTBeHHOFO 3apH11a UHTEHCHUBHBIX HepeJIHTI/IBI/ICTCKHX HUOHHBIX l'ly‘{KOB OKa3bIBa-
eT BJMsIHME Ha WX JMHAMHKY, HCKaxkas (OpMy MOTEHIHAJbHOH SIMBI, 3aaHHOH TPYIMUPYIOLIUM
BY-nanpsikeHneM, M, COOTBETCTBEHHO, BO3JEHCTBYeT Ha MPOAOJBHYIO IJIOTHOCTb Myd4Ka. B paBHo-
BECHOM COCTOSIHHUH qﬁ)aSOBaH IIJIOTHOCTBb quKa OHpeﬂeHHeTCH paBeHCTBOM MOILIHOCTHU CHJIBI 3JIEK-
TPOHHOTO OXJIaXKAeHHsl ¥ MOILIHOCTH Harpesa Mydyka 3a CYET BHYTPHNYYKOBOTO paccesiHusi. Popma
MIPOIOJIbHBIX (DA30BBIX TPAEKTOPHUEH TAKOTO MydKa MCKaXKeHa IOJIEM MPOCTPAHCTBEHHOTO 3apsina. Pac-
CMOTpeHO HUCIIOJIb30BaHUE ypaBHeHI/IH XaﬁCCHHCKOFO JJIS1 HaXOXKOEHUA paBHOBeCHOFO l/IMHyJIbCHOI‘O
pasbpoca CrpynmnupoOBAaHHOTO HOHHOTO MydyKa B MPUMEHEHHH K GYCTEPHOMY CHHXPOTPOHY YCKOPH-
tesibHOrO KoMriekca NICA.
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