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Abstract; Electron spin resonance (EPR) is a powerful technique to study the electron structure and dynamics of many materials with
unpaired electrons ( paramagnetic materials ). Nowadays, EPR has been widely applied in chemisiry, material, radiation detection,
biology, and quantum information processing. Compared with the X-Band EPR, the high frequency/field EPR ( HF-EPR) has the
advantages of resolution, sensitivity, and initialization. This article is a concise introduction to the history, basic theory,
instrumentation, and characteristics of the HF-EPR, and the emphasis on the application of HF-EPR in the research on spin qudits. The
progress and future prospects of this analysis technique are also outlined. The HF-EPR could be used as a tool to implement the coherent
manipulation of spin qudits, further paving the way toward quantum logic gate operation and quantum algorithm.
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Table 1 The electromagnetic spectrum frequency band

B L S C X p K Q U

WK /mm 300 100 75 30 20 12.5 8.5 6

Si%/GHz 1 3 4 10 15 24 35 50
®W%/T  0.03 0.11 0.14 0.33 0.54 0.8 1.25 1.8
B v E w F D - J -
WK/mm 4.6 4 3.2 27 21 1.6 1.1 0.83
WiF/GHz 65 75 95 111 140 190 285 360

W35/ T 2.3 2.7 35 39 49 68 10.2 12.8
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Bloch sphere and the magnetization vector projected

onto the x—y plane'*
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