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ELECTRODE AND FEEDTHROUGH VOLTAGES

In figure 2 we show the detailed drawing of the 4 grids, 3 clectrodes system. The positive voltage is
applied to the electrodes via 45 kV HV feed-through on the vacuum chamber. Each feed-through and electrode
were individually tested and voltages up to more than 50 kV could be applied after some conditioning. On the
other hand, when voltage is applied simultancously to more than one clectrode, the voltage than can be held is
generally lowered and it becomes difficult to increase any of the electrode voltages above 40 kV. This seems to
be related to the high dark current, probably electrons flowing from the grids towards the positive electrodes or
along the ceramic insulators due nearby sharp metal edges. This cross talk atfects the performances of the GEL
LEBT. In particular it makes it difficult to optimise the (ransport with extraction voltages higher than 60 kV.

Although this limited the scope of our measurements, the RFQ sets our extraction voltage at 60 kV,
making the characterisation meaningful for charge states of 20+ and more (The RFQ Design is for 6.9 kV/u).

According to simulations [5] the optimal voltages for the GEL LEBT are 7kV for the first Electrode,
30kV for the second and 38 kV for the third one.
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Figure 2 - The GEL LEBT
INITIAL MEASUREMENTS

The measurements that we performed in order to characterise the device are similar to those done for the
magnetic LEBT [3,4].

The characterisation of the GEL LEBT consisted in changing the clectrodes voltage and the distance
between the last grid of the GEL and the Faraday cup, while measuring the ion current transmission.

It was found that the shortest distance (30 mm) between the last grid and the Faraday cup yielded the
highest transmission current, while there was no significant loss in performances when this distance was
increased up to 100 mm.

This series of measurements, devoted to the optimisation of the LEBT, was performed with the first of
the three electrodes held at ground, due to a technical fault of onc of the power supplies. When the fault was
discovered the complete series of measurements was not repeated, since by applying 7 kV on the first electrode
we did not increase transmission by more than 10% confirmed by simulations.

The distance d; was set at 100 mm. In figure 3 we show the transmitted current into the 6.5 mm aperture
Faraday cup as a function of the third clectrode voltage and in figure 4 we show the transmitted currents into a
double aperture Faraday cup for the same electrode settings.

The distance d; was set at 30 mm. In figurc 5 we show the transmitted current into the 6.5 mm aperture
Faraday cup and into a double aperture Faraday cup for the same clectrode settings as a function of the third
electrode voltage.
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Figure 10 Grid on the extraction electrode Average and Standard Deviation Waveform, 40 shot statistics

During this run the average of the Cup Current in the interesting time interval (3-88) is 24 mA with a

5.5% RMS fluctuations while the {luctuations of the source current were 17%. Moreover it can be noticed that
the current pulse is longer, indicating a better plasma extraction matching for lower plasma current densities.

CONCLUSIONS

In conclusion the GEL LEBT allows to feed a current of about 25 mA (of which 12% of Ta’®") in an

acceptance of about 450 mm.mrad. The next step will be the test of the GEL, and eventually of the one solenoid

LEBT [4], with the LIS RFQ in order to compare the results with the old measurements performed with the two
solenoid LEBT [6].

A constiderable improvement of the extracted ion beam stability has been achieved by putting a grid on

the extraction electrode.
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