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Abstract: this study, we investigate the generation of 

high-order harmonics through laser-plasma interaction 

using both planar and wedge-shaped targets by EPOCH 

PIC 2D simulation. The focus of the research is to 

compare the efficiency and spectral characteristics of 

High Harmonic Generation (HHG) from these two target 

geometries. A high-intensity femtosecond laser is used to 

ionize the surface of the targets, creating plasma where the 

harmonic generation occurs. In the case of the wedge-

shaped target, the plasma density varies along the 

interaction surface, providing a unique environment for 

enhancing phase matching and boosting the harmonic 

yield, especially at higher orders. 

We systematically vary the laser-wedge interaction angle 

to explore its influence on the harmonic generation 

process. By adjusting the angle of incidence, we control 

the laser’s interaction with the plasma density gradient, 

which directly impacts the efficiency of HHG and the 

emission direction of the harmonics. Our results show that 

the wedge target significantly enhances the generation of 

high-order harmonics compared to the planar target, 

particularly in the extreme ultraviolet (XUV) region, due 

to better phase matching and optimized electron dynamics. 

Additionally, the variation in laser-wedge interaction 

angle enables fine-tuning of the harmonic spectrum, with 

sharper and more intense harmonic peaks observed at 

optimized angles. This study highlights the potential of 

structured targets like wedges in achieving more efficient 

HHG for applications requiring coherent XUV or soft X-

ray sources and offers insights into the role of interaction 

geometry in optimizing plasma-based harmonic 

generation. 
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