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Abstract

oscillating microparticle in an electrodynamic balance (EDB) has been put forward by introducing Oseen’s

Based on the two-regime theory of Davis, a complete motion differential equation for a single

formula and inhomogeneous term and solved numerically by using the classic Runge-Kutta method in this
paper. The fact that there exists a transitional regime, in which the charged particle can be in steady
damped oscillation, has firstly been demonstrated by theoretical method. By virtue of the simulated
trajectories, a three-regime state curve (§f), which is different from Davis theory, has been delineated
and the theoretical foundation of EDB research on microparticle oscillation has further been built up. And

the above-mentioned theoretical results have been verified experimentally hereby.
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Fig. 5 Comparison between three-regime theory

on particle oscillation and Davis theory in EDB
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Fig. 6 Experimental verification to three-regime

theory on particle oscillation in EDB
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Table 1 Experimental verification to characteristics of particle oscillation in EDB

¢/min dp/pm Sfac/Hz V!V Va/V Exp. & Exp. 8 Cal. Bu Cal. 1.

0 56. 69 67.8 1109 31.0 0. 565 2. 20 2.342 2.118

45 52. 38 69.2 1124 28. 60 0. 648 2.28 2.442 2.223

90 49.70 70. 2 1128 26.58 0. 710 2.39 2.534 2.300

135 47.25 72.5 1138 24.49 0. 760 2.45 2. 607 2. 364

180 45. 96 75.3 1143 22.31 0. 774 2.507 2. 667 2.419
262 41. 31 78.5 1143 20.01 0. 919 2.708 2. 850 2.585
325 34. 34 93.3 1164 12. 25 1.12 3.023 3.179 2.900
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