
The supply of high-flux proton and carbon ions are required for applications such as accelerator-driven neutron sources and heavy ion 
radiotherapy. So far, it is shown that a laser ion sources using the target of plastics made of hydrocarbons can provide protons and 
carbon ions. On the other hand, due to the damege of the target by laser irradiation, it is necessary to change the laser irradiation 
position every time, and the number of ion supply is limited to the area of   the laser target. To solve the problem of target damage, we 
suggest a laser target in which the surface is continuously renewed by flowing hydrocarbon oil instead of solid hydrocarbon. In this 
study, we demonstrated the generation of protons and carbon ions using the target made of a hydrocarbon oil for a diffusion pump.

Experimental Results

Background and Motivation

Summary
The results indicated that  
-Forming a target of flowing hydrocarbon oil.
-Demonstrated ion current consisting of protons and carbon ions from laser ion source
 using the liquid target. 
-The peak of the ion current waveform varied with laser irradiations which may be caused         
by fluctuation on liquid target surface.
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Generation of proton and carbon ion beam 
from laser ion source using hydrocarbon oil target
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Target oil : Ulvoil D-11 (Diffusion pump oil)

Ion charge-state distribution Reproducibility of ion current waveform

- Demonstrate the ion source of hydrocarbon oil 
  targets by detecting protons and carbon ions

- The variation of ion current may be due to the fluctuation of flow surface.
- Splashes of oil were observed every laser shot. This phenomena reduces the circulating oil.
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Laser   : Nd:YAG laser (532nm/17ns)
Energy :  280 mJ
Spot size : 1.7 x 10-3 cm2

Power density : 9.7 x 109 W/cm2 
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Experimental Setup
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