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S U M M A R Y

I. Project Title

Development of delivery system and excitation technique for Er:YAG laser

II. objectives and Importance of the Project

The purpose of this project is development of the excitation system and

optical delivery for Er^YAG laser. The demands for infrared laser which shows

a good water absorption have been increased continuously in the field of

medical area. Because of its efficient absorption by water, Er'-YAG laser is

particularly useful for precise localized tissue ablation. Biological tissue

has a high water content, and this, in the absence of pigment, largely

determines its absorption of light and the Er:YAG laser can be particularly

effective in endoscopic microsurgery. However, because silica is only

transparent within a spectral range of about 0.2 tO 2.3 um, the Er:YAG laser

cannot pass through silica fiber. It has been remained as a hot interest in

medical community.

On the basis of technology achieved in previous long term project of laser

research, we are trying to optimize the excitation and evaluate optical deli

very of Er:YAG laser.
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III. Scope and Contents of the Project

- Development of lamp excitation technique

: Optimization research of emission spectrum as a function of electrical

current and fill pressure in Xenon flashlamp.

- Development of lamp excitation system

: geometrical design and fabrication of difussive reflector.

- Research for high conversion efficiency of lamp light to laser

radiation.

: Optimization of gain and loss mechanism in Er:YAG laser

- Investigation of optical delivery of Er:YAG laser

: Optical delivery with an articulated arm

IV. Results and Proposal for Applications

Results

- Fabrication of excitation chamber ( 1 unit)

- Investigation of laser parameters of Er'.YAG laser

( Laser efficiency : 0.3*. Output Energy : 500aJ/pulse at 300//S pulse

width)

- Investigation of optical delivery of Er:YAG laser

(1 unit of articulated arm)

Proposal for Applications

- 5 -



In this project, the basic system of Er'-YAG laser has been developed.

Therefore, the basic technology from this project will be used in the further

advanced research program for medical applications.
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