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The magnetic field is extremely important for 

understanding the properties of the solar corona. 

However, there are still difficulties in the direct 

measurement of coronal magnetic fields. The discovery 

of the magnetic-field-induced transition (MIT) in Fe X, 

which was also observed in the coronal spectra, opened 

up a new method for measuring the coronal magnetic 

field. 

In this work, we obtained the Fe X extreme ultraviolet 

(EUV) spectra in the wavelength range of 174–267 Å in 

Shanghai high-temperature superconducting electron 

beam ion trap, and for the first time, verified the effect of 

MIT in Fe X by measuring the line ratios between 

257.262 Å and reference line of 226.31 Å (257/226) at 

different magnetic field strengths. The plasma electron 

density that may affect the 257/226 value was also 

obtained experimentally and then verified by comparing 

the density-sensitive line ratios with the theoretical 

prediction, and there was good agreement between them. 

By comparing the simulated line ratios of 257/226 with 

the experimental values at given electron densities and 

magnetic fields, the critical energy splitting of the 

fine-structure levels, one of the most critical parameters 

to determine the MIT transition rate, was obtained. 

Possible reasons which may lead to the difference 

between the obtained energy splitting and the 

recommended value in previous work are discussed. 

Magnetic field response curves for the 257/226 value 

were calculated and compared to the experimental results, 

which is necessary for future MIT diagnostics.[1] 

 

 
Figure 1. Theoretical and experimental values of line 

ratios of 257.262 Å and 226.31 Å versus the magnetic 

field. 

The 4s24p 2P3/2 – 2P1/2 magnetic dipole transition in 

Ga-like ions is interested in developing of high precise 

highly charged ion clock. we present direct observations 

of the transition in Mo11+ and Ru13+ ions at an electron 

beam ion trap. Internal and external calibration methods 

are used for determining the wavelength of the Mo11+ and 

Ru13+ lines, respectively. Both measurements reach 

precision levels of a few ppm. Compared with the 

available values, the current results significantly improve 

the experimental uncertainty.[2] 

 
Figure 2. (a) Electron beam energy dependence of the 

Ru13+ spectra, and (b) the corresponding charge state 

distributions of ruthenium ions. 

 
Figure 3. The experimental wavelength (in air) of the 

Ru13+ and Ne2+ lines. The two lines are measured 

alternately. 
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