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Calculation of the Optimal Amplitudes for the Key Electrodes
of the Lanzhou Penning Trap

SUN Yuliang!, WANG Yongsheng?, TIAN Yulin?, WANG Junying?, HUANG Wenxue?

(1. Huzhou Teachers College, College of Science, Huzhou 313000, Zhejiang, China;
2. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Penning trap mass spectrometry is one of the direct methods and maybe the most accurate tool
for atomic mass measurements. The quadrupole electric field produced in the trap should be very accurate in
order to ensure the precision of measurements. The optimal amplitudes for the key electrodes of the Lanzhou
Penning Trap(LPT) have been calculated by two methods—formula derivation and least-squares fitting. For
formula derivation method, the optimal values are based on the theory and deduced from the formulas. Least-
squares fitting method is to minimize the quadratic sum of sampling deviations, where the actual geometry of the
electrodes has been considered by the simulation. The obtained C4 and Cps values can be used to estimate the
experimental error produced by the deviation from the ideal quadrupole electric field. The expected quadrupole
electric filed could be gotten by both methods.

Key words: Penning trap; mass measurement; quadrupole electric field; electrode voltage
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