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Abstract

The Electron Beam lon Source (EBIS) at Brookhaven National Laboratory (BNL) is a new heavy ion source for the
Relativistic Heavy lon Collider (RHIC) and the NASA Space Radiation Laboratory (NSRL). EBIS requires an injector
which provides an ion beam with an emittance less than 0.06 © mmmrad. Because it has low emittance, a Laser lon
Source (LIS) was selected as the injector for EBIS. LIS is suited for long pulse lengths with high currents and can
produce several kinds of ions from solid targets. Some of these ions, C, Al, Mg, Si, Ti, Cr, Fe, Cu, Ta, and Au to name a
few, are required by the NSRL to simulate the influence of cosmic rays in the universe. Au ion beam is also required for
the operation of RHIC. There are two ways to increase the LIS current: using double pulse lasers or adding a solenoid
magnetic field. To keep the current, we used both of these systems. The Faraday cup and pepper-pot were used to
measure the ion beam's current and its emittance respectively. Both were located at end of the beam line where the
simulated EBIS entrance was located. We succeeded in producing several species of beams with the required emittance

and current values.
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Figure 1: LIS system for EBIS
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Figure 3: extraction electrode
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Figure 4: Set up of heavy ion production
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Figure 5: FC signal of Cr (q/A=19/52)
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Figure 6: Emittance of Cr (q/A=19/52)
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Figure 7: FC signal of Fe (g/A=24/56)
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Figure 8: Emittance of Fe (q/A=24/56)
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