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Mathematical derivations for calculating the amplitude reduction ratio 4, and

FWHM expansion ratio o,

According to the FC scanning procedure, the convolution effect can be

mathematically calculated as follows:
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By transforming the above into the polar form,
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To calculate 4, , the value of x is equal to 0, and
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According to the definition of the amplitude reduction ratio 4, , it can be calculated as

follows:
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It is assumed that,
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Therefore, the amplitude reduction ratio 4, is finally determined as,
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To calculate the FWHM expansion ratio o, , the lateral position is defined with the

expanded FWHM value,
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Combined with the definition of the amplitude reduction ratio 4, ,
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After expansion,
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For integral terms with 6,
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Thus, the following formula can be acquired:
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After simplification,
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Now, the value of 4, is known. Hence, the iterative method can be used to calculate

the value of o, (e.g., using the function FindRoot in Mathematica).



