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Abstract 
Investigation of multipass Yb:YAG Innoslab amplifier has been presented In this paper. An Innoslab amplifier consists of a longitudinally, partially pumped slab crystal. Due to this structure high pump intensity as well as a high quality beam profile obtains from uniform pumped volume. Owing to decrease the gain medium doping level a crystal with larger scale could be utilized. This leads to increase the single pass absorption besides outstanding thermal management due to vast cooling surfaces in both faces.
In this paper thermal effect analyses and slab temperature distribution are defined by FEA method in the LASCAD commercial software. Innoslab pumping architecture provides a homogeneous pump volume in Yb:YAG crystal which results one dimensional heat flow. Cylindrical thermal lens and stress distribution is determined by solving heat equation regarding mentioned boundary condition.
 Moreover spatial rate equations along main axis are solved for contra-propagating pumping and one pass laser through amplified medium. Therefore a couple of laser features such as gain and absorption coefficient distribution and absorbed power distribution could be precisely calculated. Amplified output power graph Vs pump power in both edges and regarding various doping levels is depicted in fig. 1.
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