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Green LD End-Pumped Solid-State Laser

Optimization Research of Temperature Controlling Performance for
Shen Yuan Deng Qilin

(School of Mechanical Engineering ., Shanghai Jiaotong University, Shanghai 200240, China)
applied for the optimization of temperature controlling performance.

Abstract Design process of green laser diode (LD) end-pumped solid-state laser. finite element method (FEM) is

software, we do thermal analysis of the temperature controlling structure by steady-state thermal simulation and

transient thermal simulation and optimize the structure on the basis of analytic result. The results show that with the

between the experimental data and ANSYS thermal simulation data is less than 5% . The results show that finite
temperature control
OCIS codes

1

Using ANSYS, a finite element analysis
cooling capacity in the same input, the temperature controlling capacity of the optimized temperature controlling
structure arises approximately 10% , showing a significant improvement over the initial structure. An experimental

end-pumped solid state laser.
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setup on the basis of optimized structure is made and its temperature controlling capacity is tested. The error
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element analysis has a significant effect on improving the temperature controlling performance of green laser diode

lasers; green solid lasers; end temperature control pumping; finite element analysis; thermal analysis;
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Fig. 1 Diagram of temperature control structure
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Table 1 Material properties
Specific Thermal
Density /  heat /  conductivity /
Item Material
(g/em®) (Jekgt e (Wem™!' -
k™) K™
1 Kovar 4J29/SPCC  8.15 430 17.3
2 Cu OFHC 8.92 390 397
3 Al O 3.96 753 46
4 Heat insulator 0.1 1400 0.05
5 Steel 7.8 434 60.5
6 6061-T6 2.7 890 167
7 303 8 500 16.2
8 Polyetherimide 1.27 296 0.22
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Table 2 Steady-state simulation results

Lowest Temperature at Temperature

temperature / C thermistor /C at crystal /C

Project A 19.78 21.75 22.3
Project B 18.8 20.78 21.28
Project C 16. 63 18. 61 19.1
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