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Abstract

In this research, we plan to generate highly charged ions by using the laser that can achieve high repetition. This laser
is Ytterbium (Yb) laser that can be driven at high power and high repetition. The method is a previously formed pre-
plasma using a Q-switched laser followed by reheating the pre-plasma using high-intensity Yb laser (Double shot method).
At present, we have developed high power Yb laser and pre-testing of the ion source using the Nd:YAG laser is required
to perform the measurement test described above. These analyzes were performed on tantalum and carbon ions with a
valence analysis of ‘Time of Flight’ method in the pre-test. Additionally, development of YD laser has already achieved
pulse energy of 70mlJ. For the next stage, we will develop to generate for highly charged ions to further high power laser.
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Figure 1: Maximum charge state at ion sources.
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Figure 2: Schematic diagram of laser plasma ionization.
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Figure 3: Schematic picture of the experimental.
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Figure 4: Example of delay time controlling.
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Table 1: Required Parameter for Generating Highly
Charged lons
Minimum Yb Laser
Requirement System
Laser Intensity ~30" 10""W/cm? -
Laser Intensity 40~  10"'W/cm? 10"8W/cm?
Repitition Rate 1 Hz 50 Hz
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Figure 5: Schematic layout of Yb laser system.
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Table 2: Present and Goal Laser Parameters

Yb Fiber Yb:YAG Goal
Pulse energy 13 70 mJ 10]
Repetition rate 1 MHz 3 Hz 50 Hz
Average power 209 W 210 mW 500 W
Pulse duration 180 psec 90 psec 500 fsec
Wavelength 1032nm 1030 nm 1030 nm
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Figure 6: Time of flight spectrum at carbon and tantalum.
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