出國報告

出國報告題目: 
Collaborative research with Prof. Teruki Sugiyama in Laser Bionano Science Laboratory in Nara Institute of Science and Technology (NAIST) on “Imaging and spectroscopic investigation of initial process on Laser trapping crystallization by time- and space resolved microspectroscopy”.
摘要:
For the laser trapping crystallization, it is suggested that the height and the shape change of water surface induced by intense near infrared laser irradiation is one of an important key factor. I found that focusing of strong trapping laser at the air/water interface can trigger the formation of two dimensional disk-like film structure which grows over the size of optical force field. To elucidate the effect of water surface change for 2D disk-like film formation, I carried on the height change measurement with laser confocal displacement meter.
目的:
1) Experimental verification of the influence of water surface change induced by intense laser irradiation/focusing to the air/water interface. Height change of protein solution surface after starting the laser irradiation will be compared with the solution which dissolves the small amino acid molecule.
2) Information exchange and discussion on laser trapping crystallization of organic/protein molecules.

過程:
06/23 

Moving from Taiwan to Nara, Japan. Arrival to NAIST, Nara. Discussion with Prof. Sugiyama.
06/24-06/27 

Laser trapping crystallization experiment was examined with Prof. Sugiyama.

06/28-06/29 

Visit Prof. Masuo in Kyoto Institute of Technology to have a discussion and to give a lecture. 
06/30
Moving from Japan to Taiwan. Arrival to Hsinchu
心得及建議:
Surface change during intense trapping laser (1064 nm of Nd:YVO4 laser, power: 1.0 W) focusing at the air/water interface was examined by using laser confocal displacement meter. 

[image: image1]
Protein sample solution was prepared using a D2O as solvent. In the control experiment without protein, i.e. only D2O, was measured by adjusting initial D2O layer thickness as ~100 m. When 1064 nm irradiation started, water surface position rapidly lowered and soon the D2O layer thickness reached to the zero (red line in Fig. 2). This behavior is similar to the surface position change in the case of glycine/D2O solution. In contrast, protein solution did not show rapid decrease of solution layer thickness. When the laser light focused at the air/D2O interface, water surface slowly lowered (Fig. 2, black line). It takes more than 20 minutes for dry up of a 150 m solution layer. Surface lowering of water due to 1064 nm laser light irradiation is obtained only 10 m by switching on/off of the laser light. This obvious difference of the surface deformation is probably due to the difference in a viscosity of solution. Protein solution used in this experiment is much viscous compare to the amino acid solution or solvent itself. Currently we consider that the induced small water surface height change may corresponds to the deformed surface shape and size during the trapping laser irradiation. Current experimental setup cannot measure lateral surface deformation profile. Therefore, we will make further modification on laser confocal displacement measurement system to be able to do one dimensional/two dimensional laster scanning during the measurement.
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Figure 1. Schematic diagram of laser confocal displacement experiment system.
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Figure 2. Liquid layer thickness (surface height) change during NIR laser irradiation. Red: only solvent D2O. Black: N1-LF/D2O solution.
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