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Trapping of microparticles by a pulsed periodic rectangular voltage
quadrupole trap
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The influence of a rectangular voltage waveform on the trapping of micron-sized dielectric
charged particles in an electrodynamic quadrupole trap in air has been examined experimen-
tally and theoretically for the first time. We compare the lower trapping limit for the trap with
rectangular and sinusoidal voltage waveforms. Microparticle trajectories for two voltage wave-
forms at different amplitudes were calculated. According to experiments and calculations, with
rectangular voltage form, the trap holds particles at a lower voltage amplitude than with sinus-
oidal form, and their trajectories are more stable.
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of motion, air at atmospheric pressure, rectangular voltage.

REFERENCES

1. Paul W., Reihard H. P. and Zahn U. V., Z. Physic. 152, 143 (1958).

2. Langmuir D. B., Langmuir R. V., Shelton H. and Wuerker R. F. Containment device. Patent for invention
Ne 3065640 (US). 1962.

3. Lammert S. A., Plass W. R., Thompson C. V. and Wise M. B., International Journal of Mass Spectrometry 212,
25(2001).

4. Austin D. E., Wang M., Tolley S. E., Maas J. D., Hawkins A. R., Rockwood A. L., Tolley H. D., Lee E. D. and
Lee M. L., Analytical Chemistry 79, 2927 (2007).

5. Ouyang Z., Wu G. X., Song Y. S., Li H. Y., Plass W. R. and Cooks R. G., Analytical Chemistry 76, 4595 (2004).
6. Major F. G., Gheorghe V. N. and Werth G. Charged Particle Traps. Physics and Techniques of Charged Particle
Field Confinement, Springer-Verlag Berlin Heidelberg, 2005.

7. Mihalcea B. M., Filinov V. S., Syrovatka R. A. and Vasilyak L. M., Physics Reports 1016, 1 (2023).

8. Lapitsky D. S., Filinov V. S., Vasilyak L. M., Syrovatka R. A., Deputatova L. V., Vladimirov V. I. and Pecher-
kin V. Ya., Applied Physics, Ne 4, 32 (2017) [in Russian].

9. Sheretov E. P. and Terentiev V. 1., Journal of Technical Physics 42, 953 (1972).

10. Richards J. A., Huey R. M. and Hiller J., International Journal of Mass Spectrometry 12, 317 (1973).

11. Ding Li, Sudakov M. and Kumashiro S., International Journal of Mass Spectrometry 221, 117 (2002).

12. Sudakov M. and Nikolaev E., European Journal of Mass Spectrometry 8, 191 (2002).

13. Vasilyak L. M., Vladimirov V. 1., Deputatova L. V., Lapitsky D.S., Molotkov V. 1., Pecherkin V. Ya.,
Filinov V. S. and Fortov V. E., New Journal of Physics 15, 12 (2013).

14. Pecherkin V. Ya., Vasilyak L. M. and Vladimirov V. I., Plasma Physics Reports 49, 300 (2023).

15. Syrovatka R. A., Deputatova L. V., Filinov V. S., Lapitsky D.S., Pecherkin V. Ya., Vasilyak L. M. and
Vladimirov V. 1., Contributions Plasma Physics 56, 419 (2016).

16. Dobroklonskaya M. S., Vasilyak L. M., Vladimirov V.. and Pecherkin V. Ya., Applied Physics, Ne2, 29
(2023) [in Russian].

17. Dobroklonskaya M. S., Vasilyak L. M., Vladimirov V. 1., Pecherkin V. Ya. and Popov D. L., Applied Physics,
Ne 3,19 (2023) [in Russian].





