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Recent Developments in Magnetic Traps Using
Cold-Atom Vacuum Measurements

FENG Cun, CHENG Yongjun*, WU Xiangmin, DONG Meng, ZHANG Yafei, SUN Wenjun
(Science and Technology on Vacuum Technology and Physics Laboratory, Lanzhou Institute of Physics, Lanzhou 730000, China)

Abstract
(UHV/XHV) measurements, which is traceable to the fundamental properties of atoms in an ideal magnetic trap and

The cold atom vacuum measurement is a new technique for ultra-high/extreme-high vacuum

can establish vacuum primary metrology standards. Firstly, we summarize the binding performance of various types
of magnetic traps by comparing and analyzing the magnitude of the magnetic field, magnetic trapping potential, and
magnetic trapping parameters of different magnetic traps. Secondly, we investigated the domestic and international
research on cold-atom vacuum measurements in magnetic traps. We reviewed the theoretical parameter calculations
and equipment development experiments for realizing cold-atom primary vacuum standards. Finally, we provide an
outlook on cold atom vacuum measurements in magnetic traps in terms of optimization and construction of
magnetic traps.

Keywords Magnetic traps, Cold atoms, Vacuum measurement, Primary metrology standards, Ultra-

high/Extreme-high vacuum
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Fig. 1 The relationship between the Zeeman splitting at the

atomic level and the magnitude of the magnetic field,

and the strong and weak field pursuing states are repre-

sented by solid and dashed lines, respectively"”!
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Fig.2 Structure diagram of magnetic quadrupole trap (a)"*”, diagram of the TOP trap (b)"”, structure diagram of IP trap (c)
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