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By making the physics of interaction between femtosecond laser and matters clear, possibility for new applications is 
being developed in such as laser processing and laser nuclear science. The interaction of femtosecond laser and matter 
differs from that of nanosecond laser in physics such as ionization and ablation process. Soft-ionization and ablation by 
the femtosecond laser can be applied to mass spectrometry and nano-scale structural formation and matter reforming, 
respectively. In addition, with the progress of short pulse lasers, even a small-sized equipment can create ultra-high 
optical field. In this strong electromagnetic field the motion of an electron becomes relativistic, and the electron is accel-
erated easily above MeV, emitting high energy pulse x-ray and ions. Laser produced radiation has the feature such as 
impulse, a point source and high intensity, and its potential to the new radiation source is expected. In our laboratory 
physics of intense laser matter interactions and its application are researched.
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Femtosecond Laser Nano-ablation of 
Polytetrafluoroethyhlene

Laser ablation experiments were performed on polytetra-
fluoroethyhlene (PTFE, C2F4) with short pulse generated 
from T6 laser system. Ablation threshold of PTFE was 
investigated from the crater surface diameter dependence 
on the laser fluence. It was found that the ablation thresh-
old was approximately proportional to pulse duration to 
the power 0.39 in the range of 130fs-400ps. The released 
ions upon ablation were detected by time of flight mass 
spectrometer (TOF-MS) with 130fs and 400ps. The differ-
ence was shown in detected ions energy spectrum and 
maximum energy of C3+ between two pulses. It was sug-
gested that the ablation of organic polymer such as PTFE 
might be due to coulomb explosion. 

Upgrade of the T6 Laser System

The T6-laser has been operated for the study of laser-
matter interaction physics and its applications since 1987 
(since 2004 at ICR), and lots of fruits were obtained by 
not only our laboratory members but also the collabora-
tion with another universities and industrial enterprises. 
For future more advanced research complete renovation 
and upgrade of the laser system was done through June–
September, 2007. The upgraded points are (1) higher sta-
bility of output energy, (2) stable protection of front-end 
stage from backward-reflected light from laser-matter in-
teraction, (3) more safety for the laser users, and (4) more 
convenience of pulse monitors for users. Especially for 
the point (1) the highest stability has been achieved in our 
knowledge. (The detail will be published and patented in 
2008). Here the system configuration is briefly described. 
Figure 2 shows a schematic of the T6 laser system which 
consisted of four-pass pre-amplifier, four- and five-pass 
power amplifiers.

Figure 1. Energy spectra of detected ions. (a) 130fs, 
0.78J/cm2, (b) 400ps, 40J/cm2.
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Figure 2. Schematic of the upgraded T6 laser system.




