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Ion Optics Design in Magnet-Electric-Quadrupole Tandem Mass Spectrometer

WEI Guan-yi, LI Zhi-ming, ZHAI Li-hua, XU Jiang,SHEN Xiao-pan, ZHANG Zi-bin
(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: lon optics is a critical aspect in the designing of a mass spectrometer, For impro-
ving the abundance sensitivity, a new magnetic-electric-quadrupole (MEQ) tandem mass
spectrometer was designed and manufactured. In this MEQ tandem mass spectrometer, the
lens in the last stage is quite different from that of normal double focus mass spectrometers
or quadrupole mass spectrometers. In this paper, the ion optics design of the instrument is
presented, together with detailed design of the lens neighboring the quadrupole, the numer-
ical calculating result of the ion trajectory in these lenses and the quadrupole with the help
of SIMION 7. 0 software. The transferring efficiency for the last stage is evaluated, and
tested to be around 9% in experiment, which is in accordance with the calculated result.
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Fig.1 Schematic of the MEQ tandem

mass spectrometer
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Fig. 2 Schematical of the ion-optical design in MEQ tandem mass spectrometer
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Fig.3 Acceptance eclipse of a quadrupole in phase space
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Fig.4 A deceleration lens design and simulation results
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Fig.5 Simulated ion trajectory in the lenses and the quadrupole
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