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Quantel Q-Switched Nd:YAG LASER RESULTS- VACUUM ABLATION CHAMBER
* . =532nm

*PULSE WIDTH = 4 ns
*AVERAGE ENERGY = 160mJ
*REP RATE = 20 Hz (but variable)

A laser ablation system was designed to produce Laser lton of e
ions for the LEBIT project to be used for
calibrations and test beams. A variety of targets
were ablated and studied under various
conditions. Before running the ablation system in
the gas cell under atmospheric pressure, the laser
ablation process was studied in a high vacuum
chamber. This chamber is the same size as the
gas cell and both use an electrostatic potential
gradient to focus ions. The laser ablation target is
mounted on a removable assembly on a conflat

EXIT MRROR In order to study the laser ablation process,

various experiments were performed in the
vacuum ablation chamber. Various parameters
were varied, and then optimized, including the
focal length, potential gradient, position of
the ablation target within the ring electrodes,
bias on the target, and the laser fluence. The
data was averaged over two minute runs, and
the background was subtracted. Examples of
the effects of the drift voltages and the laser
fluence on the ion counting rate are shown in
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experimental set-up.
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LASER ABLATION STUDIES IN THE GAS CELL TO LEBIT

In order to study ion collection from the gas cell, the laser ablation system was used to ablate a carbon target. The ions were

LEBIT OVERVIEW CALCULATIONS

: : | Enrmemm| . detected by a MCP to give a time-of-flight profile triggered by the laser pulse. Various information was obtained from these
gas stopping station EFQ '?n trap ' measurements, including the time for ions to travel through the gas cell, the ion mobility constant and the effect of the potential
reooling / gradient on the ion transport can be compared to calculations.
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The resonances (Figures 1, 2) were obtained by driving the a e Once the ions are within a few mm of the ) ) N . target within the gas cell. Figure 12 shows the overall distribution is a Gaussian peak at different target positions. From Figure 11, the
motion of the ions with a radiofrequency source. When an a nozzle, movement through the nozzle is due SIMION, _WhI_Ch models ion trajectories in ion mobility constant K can be deduced from the slope of the line, since K is equal to the velocity of the ions divided by the electric field
RF field matches the cyclotron frequency of the ion, the ion's B to helium gas flow. The nozzle itself also has || &" electric field, was used to model the strength. In addition, the time for ions to travel through the gas cell was also determined, and is in agreement with the SIMION
kinetic energy increases, the time of flight drops and a T an electrical gradient. Once the ions leave || 9@s cell. Figure 4 illustrates the calculated calculations (left). These measurements are summarized in Table 1.
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. viscous drag due to the gas. These TIME IN GAS CELL (50cm total) (position-dependent) 7 ms to 106 ms
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