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Scattering Loss of a New Fluid State Laser Material
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Abstract The scattering loss of a new mixed fluid state laser material varying with refractive index and temperature
is studied experimentally. A platform of laser amplifier is established, on which the laser performance of the new
material is shown by a comparison between the fluid state laser material and Nd-glass solid laser material.
Experimental results show that the fluid state laser material possesses typical laser gain, but its scattering loss is
sensitive to the variation of refractive index and temperature. The scattering loss can be controlled under
0.0047 cm ' with accurate refractive index matching. The results above indicate that the method of refractive index
matching is able to ensure an acceptable scattering loss of this new type of fluid state laser material. so this new
material has a potential ability in high power laser systems.
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Table 1 Main parameters of the liquids

Environmental liquids

Absorptive loss

Refractive index Density /(g/cm*)

810 nm /em ™! 1053 nm /em ™!
1,2—C,H,Br, 0. 0069 0.0201 ~1.53 2.18
1,1,2,2—C, H,Br, 0.0170 0.0166 ~1.63 2.97
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Fig. 1 Schematic diagram of the setup to test scattering loss
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Fig. 2 Transmitted energy versus refracitve index of the

liquids in the samples at the same input
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Fig. 3 Scheme of traveling wave amplifier
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(c) Seed light passing through the fluid state laser material
with its refractive index mismatching

(d) Seed light passing through the fluid state laser material
with its refractive index matching
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Table 2 Input and output powers of the amplifier

Set 1 Set 2
(Nd-glass piece) (Nd-glass piece)

Input /pJ 16.12 24.96
Output /pJ 22.50 34.27

Set 3 Set 4

(Fluid state laser material) (Fluid state laser material)
28. 84 45,12
36. 60 56. 94
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