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Verifying the perpendicular axis theorem of rotational inertia of
rigid body using a constant-torque rotational method

WANG Jin-hui, HE Lirong, YANG Wen-ming, ZHOU Hong. WANG Yu-xing
(Department of Physics and Astronomy, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The moment of inertia of a self-made stainless sheet with rectangle shape had been
measured using a constant-torque rotational method. The experimental data were 7. 70X 107* kg * m®
and 3.23X10 % kg » m® for the rotational axis parallel to long and short edge of sheet, respectively,
and 3. 97X 10° kg » m* for the rotation axis vertical to the surface of plate. The sum of the moment of
inertia along the long and short edge of the sheet was approximately equal to that along the surface
normal of the sheet. The relative error was about 0. 84 % , perfectly proved the perpendicular axis the-
orem. It was also shown that the improvement of the moment of inertia by considering the thickness
of the sheet was less than 5%, then it was reasonable to omit the effect of thickness. The experimen-
tal results indicated the screws and dowel pin played no important role. Moreover, the effects of air
damping, radius of cone pulley and mass of weights were discussed.

Key words: rigid body; moment of inertia; constant-torque rotational method; perpendicular axis
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Microwave Bragg diffraction of different macroscopic crystal models

ZHENG Hang, WU Yi-chu, YANG Wei, LIU Hatlin, LI Metya
(Experiment Teaching Center for Physics, Wuhan University, Wuhan 430072, China)

Abstract: The rules of microwave Bragg diffraction under different macroscopic crystal models
were investigated. Experimental results showed that 2nd-and 3rd-order diffraction peaks appeared in
simple cubic (100) plane when choosing larger plane spacing (e. g 5 cm). The relationship between
the position of diffraction peaks and the spacing of different crystal planes was analyzed by adjusting
simple cubic model into tetragonal crystal model. Both body-centered and base-centered cubic models
were exquisitely designed and constructed, the extinction phenomenon of the (100) crystal plane was
observed. Finally, the results simulated by the interference of the scattered waves from limited lattice
points were in good agreement with the measured data.

Key words: microwave; Bragg diffraction; crystal model; plane spacing



