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Abstract:  
The study of thermal linear expansion is a fundamental topic in high school physics. 
However, effective demonstration tools for classroom use are often lacking. This study 
addresses this gap by investigating and comparing the linear expansion coefficients of two 
metals, copper and aluminum, using a custom-designed experimental setup based on an 
induction heating system. Each metal sample, machined to identical dimensions (8 mm in 
diameter and 100 mm in length), was fixed at one end, while the other end was placed in 
contact with a dial gauge to measure the change in length as the temperature increased. Heat 
was applied using a commercial induction coil wrapped around the sample, with thermal 
energy controlled by adjusting the input voltage. A digital thermometer positioned at the free 
end of the sample monitored temperature changes in real time. As the input voltage increased, 
the sample’s temperature rose, resulting in measurable linear expansion. For each material, 
the data were plotted as temperature change (ΔT) versus change in length (ΔL), and the slope 
of the graph was used to calculate the linear expansion coefficient. The experimentally 
determined coefficients of copper and aluminum were 1.57 × 10-5 °C-1 and 2.52 × 10-5 °C-1, 
respectively. The results showed a deviation of less than 8% compared to the corresponding 
theoretical values, demonstrating the accuracy and reliability of the proposed setup. The 
study not only highlights the differences in thermal expansion behavior among materials but 
also presents an efficient and practical alternative to conventional heating methods such as 
water baths and circulating pumps. The apparatus, constructed using modular and 
commercially available components, provides an accessible and cost-effective tool (under 30 
USD) for enhancing the teaching and learning of fundamental physics concepts. 
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Abstract:  
Facial reconstruction from skulls is a significant approach in forensic science, serving as an 
alternative when biological evidence is unavailable. This study employed a U-Net deep 
learning model to reconstruct 3D facial images from skull data obtained from 1,080 Pseudo-CT 
scans. The model was trained to generate reconstructed images that closely resembled 
reference MRI scans, with qualitative and quantitative analyses conducted to assess its 
accuracy. The findings revealed that the reconstructed facial images demonstrated high 
similarity to the reference data, especially in preserving anatomical features and facial skin 
continuity. The results suggest that U-Net-based reconstruction can enhance the reliability of 
forensic identification and provide practical applications in cases with limited biological 
evidence. 
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