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luminosity is strongly related to
e-beam & ion-trapping properties
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Number of ions [107]

Luminosity [1027 sec-'cm-2]
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2nd. RF (0.7MHz) Voktage (V)
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( Higher luminosity induces faster charge-state multiplication )
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« Maximum charge state is ~20+, and higher charge states (>20+)
do not exist in the SCRIT.
— Dropout of higher charge state ions
» Rapid increase of total charge (target ions + residual gas ions)
— Space charge effect (Neutralization limit : £x 2x109 (£:0.2~0.5) at 200mA)
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Achieved luminosity as a function of current
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Luminosity depending on e-beam size

at the beginning of trap ( proportional to pg)
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Luminosity depending on the SCRIT electrostatic potential
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Current dependence of Luminosity decay
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Current dependence of trapping lifetime
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Image of ion trapping with/without e-beam instability
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Electron beam instability
( We should take it seriously )
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Microwave instability
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Influences of e-beam oscillation and space chaw
on trapping lifetime
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Trapping efficiency g,, and overlap efficiency g,,

Injected ions may wrap around electron
beam axis due to strong focusing force. N7- = gtrap NO
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lon trapping imagined from our measurements
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ELEMENTARY PARTICLES AND FIELDS

Experiment
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Fig. 1. Preliminary general view of the facilities involved in the DERICA project. LINAC-100, which is a high-current
superconductor driver operating in a continuous-wave mode, pushes the energy of a beam of stable ions to values in the
range between 100 and 160 MeV per nucleon (see Subsection 3.1). Radioactive isotopes (RI) are produced on a production
fragmentation target (FT); the primary beam and unneeded fragments are absorbed in the radiation-loaded zone of the
preseparator of the DERICE Fragment Separator (DFS). The required RI are selected by the main separator of DFS (see
Subsection 3.4) and are used in the experimental hall for high energies to study reactions at intermediate energies (50 to
100 MeV per nucleon) or are stopped in a gas. Radioactive isotopes stopped in the gas are ionized, are accelerated by LINAC-
30 (a pulsed normally conducting accelerator) up to an energy of about 30 MeV per nucleon, and are transported to a collector-
ring (CR) complex (see Subsection 3.5)—in particular, for a further acceleration by means of a synchrotron (FRR) to about

500 MeV per nucleon and investigation in the CR/e-Ring collider.
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