DOI: 10.22034/jmeut.2020.999 _iag 5 — WY-154 amio ¥R (o liaal oY o5lod e alr A) 3Ly 05 londs (SKilSo it aloro

95 pgw g oweS dwgn s G glalie yi (Sl BT ()

Al L LS o 5 28 olSils «SilSe sasitige 08,5 ¢,bobinl ¥ goploo (gogo

oduS>

0 55 D5 ca sy SIZS gy 4 )1 1B oS g g S slagyy o oS (slaleo yob p0 T BT g Les SSeiSh it i il dlie o
Ry somsS D)go de & e S 03,5 (o0 4SSl (b s lagiy ol eslitnl b oS eud (28 Sganl (SelSages olp b abe S
Fn 8P @ a2 b ogdion amlie K3l ole)S (owie 5 Lod @i Supe SISl g oataid S A )3 pom e (owsS pge 5 p9d A e (osS
3 g oud Jo (o gy 4 Lo @eh Wolae g ouddialne (ougS pgm g (owsS Slacdl ISy a5 sl JBI0 53 sadolml (ole)S Bl (e
e Olie 5 Lo @i aled 0 5 analio (25 5 Sgame Glall gl b onaloessas guly 99,5 oo (et 5 slos @b sl At 8 o sl
Aol ;3 GgilS alali 5 035 (oS e 5 TSz s Lo Aty (oS pom e )3 AT Wadoe LIS i 09l oo drulns iR Slagl s (Sab
bl ge BT gusS Sl 4y S (GReo (5959 s 5 555

(S (8 (o5 g Ghed gy Ghed o lelod Gy 1 gualS loely

Analysis of Thermal Effects of Rod Laser under Gaussian anduper Gaussian Pumping

M. Mojahedi Department of Mechanical Engineering, Golpayegarvélsity of Technology, Golpayegan, Iran

Abstract

In this paper, thermal effects of Gaussian andrsGaissian pumping on the rod laser are analyyicallestigated. The crystal is
considered as a rod, with isotropic thermomechésttaracterizations, which is end-pumped. The isitgrdistribution of pumping
spot is considered in three-types including Gaunssiacond order and third order of super-Gausaia effects of any type on the
thermal distribution and thermal lensing are coragawith each other. First, the heat generationstd@ission in the crystal are
calculated for Gaussian and super Gaussian pungmidghen the equation of temperature distributioanalytically solved and a
closed form solution for temperature distributidrtiee rod laser is obtained. The analytical resaittscompared with the results of
finite element method. Thereupon, the temperatistrilolitions and the values of thermal lens forisias pumping powers are
calculated. The results show that calculated maxinemperature for Gaussian case is lower thanupper-Gaussian cases. In
addition, the distances between focal point andrthet pumping plane obtained for super-Gaussiangng are larger than those

calculated for Gaussian pumping.

Keywords: Analytical response, Continuous pumping, Super §aagpumping, thermal lensing.
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