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Measuring spring stiffness coefficient and
gravity acceleration using smartphone

LIN Yi-hui, LI De-an

(School of Physics and TelecommunicaionEngineering,

SouthChina Normal University, Guangzhou 510006, China)

Abstract: A method of measuring spring stiffness coefficient and gravity acceleration using smart-
phone was developed. Placing smartphone below a harmonically oscillating spring attached with a light
source or a magnet. Changes of the light intensity or the magnetic field intensity were recorded with
the iight or magnetic sensor of the smartphone. By analyzing the changes, the spring stiffness con-
stant and the local gravity acceleration could be obtained respectively.

Key words: harmonic oscillation spring stiffness coefficient gravity acceleration smartphone
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Schlieren photography and density visualization

DONG Jia-hao, XU Qian, YU Zhi-jun, WANG Si-hui, ZHOU Hui-jun
(School of Physics, Nanjing University, Nanjing 210093, China)

Abstract Schlieren photography was a method to measure subtle changes of the density of gas.
Traditional schlieren photography was based on the refraction law in geometrical optics, relying on
scaling relationbetween the gray levels of image and the deflection angle, which limited its applica-
tion. In the present work, Fourier opticswas applied to the optical field. Coherent light was used as
the light source and the fringelike patternwas obtained in the screen. Theoretical analysis showed that
the fringelike pattern corresponds to the phase distribution of the density field, and the density distri-
butioncouldbecalculated. This methodwasmoreuniversalsincethescalingrelationwasnotneeded.

Key words: schlieren photography Fourier optics density field reconstruction
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