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Abstract.    In this article, the problem of a two-dimensional thermoelastic half-space are studied using 
mathematical methods under the purview of the generalized thermoelastic theory with one relaxation time is studied. 
The surface of the half-space is taken to be thermally insulated and traction free. Accordingly, the variations of 
physical quantities due to by laser pulse given by the heat input. The nonhomogeneous governing equations have 
been written in the form of a vector-matrix differential equation, which is then solved by the eigenvalue approach. 
The analytical solutions are obtained for the temperature, the components of displacement and stresses. The resulting 
quantities are depicted graphically for different values of thermal relaxation time. The result provides a motivation to 
investigate the effect of the thermal relaxation time on the physical quantities. 
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1. Introduction 
 

The classical uncoupled theory of thermoelasticity (CT) was modified by Biot (1956) to 
eliminate the paradox that elastic changes have no effect on the temperature. Contrary to physical 
observations, however, the heat equations for both theories predict infinite speeds of propagation 
for heat waves. The first of such modeling is the extended thermoelasticity theory (LS) of Lord 
and Shulman (1967) who introduced the concept of thermal relaxation time into the classical 
Fourier law of heat conduction. Subsequently, modifying the stress versus strain relationship as 
well as the entropy relationship with relaxation time, Green and Lindsay (1972) proposed the 
temperature rate dependent thermoelasticity (GL) theory. The theory was extended for anisotropic 
body by Dhaliwal and Sherief (1980). During the second half of twentieth century, a large amount 
of work has been devoted to solving thermoelastic problems. The counterparts of our problem in 
the contexts of the thermoelasticity theories have been considered by using numerical and 
analytical methods (Othman and Abbas 2012, 2014, Abbas and Zenkour 2013, 2014, Kumar and 
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