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Abstract: The independent supply of isotopes is of great significance for the national economy and
the construction of a Healthy China. To achieve the industrialization of domestically scarce
isotopes.This study carried out the research and development of an isotope electromagnetic separator
with four chambers. Through the analysis of the ion beam optics of the ion source, the magnetic field
was calculated using the finite element method. Based on the physical calculation results, the design,
manufacturing, and assembly of the equipment were completed, and the magnetic field measurement

was carried out. As a result, the reception of stable isotopes such as "Yb and *Rb was successfully
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achieved, and the abundance results were satisfactory. This achievement marks the successful

development of the isotope electromagnetic separator with four chambers, providing key support for

the industrialization of domestically scarce isotopes. It is a great significance for promoting the

independent supply of isotopes, boosting economic development, and contributing to the

construction of a Healthy China. In the follow-up, the performance of the equipment can be further

optimized to promote the development of the isotope industry.
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Table 1 Parameters of one vessel and four chambers
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Fig.1 Coordinate system used for beam optics design
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Fig.2 Multi-particle beam trajectory inside

the separation chamber
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Fig.5 Planar beam shape at receiver position (a), spatial beam flow (b) and beam distribution at the receiving surface (c)
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Fig.7 Three-dimensional finite element calculation of magnetic field distribution in a magnet
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Fig.11 Coordinate system for magnetic field measurements

il 37 I 1 25 R T8 12, L G 3% D o 45
R, EENK LIRS BRI &
JE BT,

WA TR L, 720 cm
2600 e,

2500 ’
QN 2400 — WY, Z=0 em .
@ 2300 e RATFMES . Z-0com ™

2200 ¢~ — HAE MRS, Z-0em  \
2 100 1 1 1 1 1 1 1

0 20 40 60 80 100 120 140 160 180 200
Y/cm

12 BFANELER

Fig.12 Results of magnetic field measurements
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