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Physical constants are measured using the statistical properties of thermal noise and
shot noise.
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Abstract: In this experiment, the statistical properties of thermal noise and shot noise are utilized to extract physical constants
from random fluctuations. The thermal noise across resistors with different resistance values is measured and analyzed in the frequency
domain, verifying the linear relation (V2) = 4k g T R and enabling the estimation of the Boltzmann constant k5. Subsequently, shot
noise generated by a photodiode is investigated, and the dependence of noise power on current is used to estimate the elementary charge
e. To improve the accuracy of noise estimation, a robust iterative reweighting method is introduced to suppress narrow-band interference
and outliers in the spectrum. The results show that this method significantly enhances the accuracy of thermal noise measurements, while
the shot noise experiment is more sensitive to system imperfections. This work demonstrates the feasibility of extracting fundamental
physical constants from noise and highlights the importance of advanced signal processing techniques in modern experimental physics.
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