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Finite element analysis of thermal effect of LD end-pumped laser medium

CHEN Zi-lun MA Li-ke , JIANG Zong-fu,CAO Jian-qiu
(Institute of Directed Energy Technology, Photoelectric Science and Engineering School, Nationnal University of Defence
Technology , Changsha 410073, China)

Abstract: For the case of square end faces of the medium, focused Gaussian beam pumping, temperature field of laser
medium end-pumped by laser diode( LD) has been studied by using finite element methods. The temperature and its distribution
in the medium, such as Nd: YAG,are determined. At last the temperature field at the condition of improving the convective heat
coefficient of medium’s surface, reducing the coolant temperature or cooling the pumped face of rod is simulated. The results
indicate thatit hardly fall the thermal effects by imoroving the convective heat coefficient of medium’s surface and reducing the

coolant temperature , but it can reduce the thermal effects virtually by cooling the pumped face of rod.
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Fig.1 Temperature distribution along r axes at pumped-face by analytic so-
lution
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Fig. 2 Temperature distribution along r axes at pumped-face by ANSYS
simulation
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Table 1 The parameters used in ANSYS simulation

YAG geometrical parameters 3mm x 3mm x 4mm
absorption coefficient 9.1/cm
pump power 10W
Gaussian beam waist 0.225mm
heat conversion coefficient 0.24
heat-transfer factor of laser medium at edge h =5000W/(m? - K)
heat-transfer factor fo air 27.5W/(m* - K)
temperature of air 290K
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Fig.3 Temperature distribution in the laser medium
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Fig.4 Temperature distribution along x axes at pumped-face
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Fig.5 Temperature distribution along z axes at pumped-face
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Fig.6 Temperature distribution in the laser medium 4 =8000W/( m? - K)
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Fig.7 Temperature distribution in the laser medium at T, =285K
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Fig.8 Temperature distribution along x axes at pumped face after pumped-

face cooled
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Fig. 9  Temperature distribution in the laser medium after pumped-face
cooled
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