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Conceptual Design for Glass Cavity in Nd : Glass Slab Amplifier

JIANG Meng-chun'?, ZHU Jian-qiang', LIU Zhi-gang', WANG Li'
(1 Key Laboratory of High Power Laser and Physics, Shanghai Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences . Shanghai 201800, China)
(2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To overcome the problem of cleanliness in the laser's internal cavity, a glass cavity design for a
Nd: glass slab amplifier was proposed, which uses UV-stop quartz glass for its main structure. The design
of the main structure of the glass cavity and the sealing are optimized, and metal-coated surfaces are used
to prevent light from escaping. The cleanliness of the stainless steel cavity of the slab amplifier of the SG-
II-UP laser and the glass cavity of a $100 slab amplifier were compared; the cleanliness of the glass cavity
was found to be 70% better than that of the stainless cavity. Further, advanced system analysis program
was used to simulate the designed amplifier, with the pumping ratio of the Nd: glass in the glass cavity
being increased by 8. 84 %. Thus, the glass cavity decreases the production of aerosols and enhances the
pumping ratio of the Nd : glass.
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Table 1 Source of aerosols in internal cavity

. Stainless steel Glass
Source of aerosol

cavity cavity
Residual organic material
. g N < (less)
in surface
Chemical film N N
Impurities in purge gas N N/
Binding material of Nd : glass
. N N
edge cladding
Between main structure and
. . N X
amplifier blast shields
Seal Between main structure
. . N/ N/
rings and end mirrors
Between main structure and
N/ NG

xenon lamp boxes

Others N N
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Fig. 3 Glass cavity of Nd : glass slab amplifier
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Table 2 Comparison of cleanliness in different cavities

3.1

Stainless steel cavity Glass cavity in

Cavity of slab amplifier in $100 slab
SG- [ -UP amplifier
Cleanliness Class 100 Class 30~40
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