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Table 1 Comparison of characteristic wavelength between experimental and calculation
JLE z SHRM/A /A MR/ % u# FHRAE/A /A HIMRE/Y
Na 11 11.910 1 12.005 2 0.79 Sh 51 0.471 8 0.444 7 5. 74
Mg 12 9.890 0 9.914 7 0. 25 Te 52 0.452 8 0.426 1 5. 89
Al 13 8.340 1 8.324 8 0.18 1 53 0.434 8 0. 408 6 6.02
Si 14 7.126 3 7.087 4 0. 54 Xe 54 0.417 9 0.3921 6.18
P 15 6.158 0 6.105 6 0. 85 Cs 55 0.401 8 0.376 4 6. 31
S 16 5.373 1 5.313 6 1. 10 Ba 56 0. 386 6 0.3617 6. 44
Cl 17 4.728 8 4.665 3 1.34 La 57 0.372 3 0.347 7 6. 60
Ar 18 4.192 8 4.128 1 1. 54 Ce 58 0.358 6 0.334 5 6.72
K 19 3.742 4 3.677 9 1.72 Pr 59 0.3457 0.3219 6. 87
Ca 20 3.359 5 3.296 9 1. 86 Nd 60 0.333 4 0.310 0 7.01
Sc 21 3.0320 2.9717 1.99 Pm 61 0.3217 0.296 8 7.29
Ti 22 2.749 7 2.6917 2.10 Sm 62 0. 310 6 0.288 0 7.29
\% 23 2.504 8 2.449 1 2.22 Eu 63 0. 300 0 0.2777 7.42
Cr 24 2.2910 2.2375 2.33 Gd 64 0.289 9 0.268 0 7.55
Mn 25 2.103 1 2.051 8 2.44 Tb 65 0.280 3 0.258 7 7.70
Fe 26 1.937 4 1.887 9 2.55 Dy 66 0.271 1 0.249 8 7.83
Co 27 1.790 3 1.742 5 2. 66 Ho 67 0.262 3 0.241 4 7.95
Ni 28 1.659 2 1.611 3 2.78 Er 68 0.253 9 0.233 4 8.08
Cu 29 1.541 8 1.497 2 2.89 Tm 69 0.2459 0.2257 8.22
Zn 30 1. 436 4 1.3931 3.01 Yb 70 0.238 2 0.218 3 8.35
Ga 31 1. 341 4 1.299 3 3.13 Lu 71 0.2309 0.211 3 8.50
Ge 32 1.255 4 1.214 5 3.26 Hf 72 0.223 8 0.204 5 8. 60
As 33 1.177 2 1.137 4 3.37 Ta 73 0.217 1 0.198 1 8.75
Se 34 1.106 1 1.067 3 3.50 w 74 0.210 6 0.191 9 8. 87
Br 35 1.0411 1.003 3 3. 63 Re 75 0.204 4 0.186 0 9.01
Kr 36 0.981 4 0.944 7 3.74 Os 76 0.198 4 0.180 3 9.12
Rb 37 0.926 9 0.890 9 3.88 Ir 77 0.192 7 0.174 8 9.27
Sr 38 0.876 7 0.841 4 4.02 Pt 78 0.187 1 0.169 6 9.35
Y 39 0. 830 2 0.795 8 4. 14 Au 79 0.181 8 0.164 6 9. 47
Zr 40 0.787 3 0.753 7 4.27 Hg 80 0.176 7 0.159 7 9. 60
Nb 41 0. 747 6 0.714 6 4. 40 Tl 81 0.171 8 0.1551 9.73
Mo 42 0.710 7 0.678 5 4.53 Pb 82 0.167 0 0. 150 6 9.81
Te 43 0.676 5 0.644 9 4. 67 Bi 83 0.162 4 0.146 3 9.91
Ru 44 0.644 5 0.613 6 4.79 Po 84 0.158 0 0.142 2 10. 02
Rh 45 0.614 7 0.584 4 4.92 At 85 0.153 8 0.138 2 10. 16
Pd 46 0.586 9 0.557 2 5.06 Rn 86 0.149 6 0.132 7 10. 20
Ag 47 0.560 9 0.531 7 5.20 Fr 87 0.145 6 0.134 3 10. 28
Cd 48 0.536 5 0.507 8 5.34 Ra 88 0.141 8 0.127 0 10. 40
In 49 0.513 6 0.485 5 5. 47 Ac 89 0.138 1 0.123 6 10. 50
Sn 50 0.492 1 0.464 5 5.61 Th 90 0.134 5 0.120 2 10. 58
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Study on Spectrum Analysis of X-Ray Based on Rotational Mass Effect in
Special Relativity

YU Zhi-giang, XIE Quan* , XIAO Qing-quan
Institute of Advanced Optoelectronic Materials and Technology, College Science of Guizhou University, Guiyang 550025,
China

Abstract Based on special relativity, the formation mechanism of characteristic X-ray has been studied, and the influence of ro-
tational mass effect on X-ray spectrum has been given. A calculation formula of the X-ray wavelength based upon special relativi-
ty was derived. Error analysis was carried out systematically for the calculation values of characteristic wavelength, and the rules
of relative error were obtained. It is shown that the values of the calculation are very close to the experimental values, and the
effect of rotational mass effect on the characteristic wavelength becomes more evident as the atomic number increases. The result

of the study has some reference meaning for the spectrum analysis of characteristic X-ray in application.
Keywords Special relativity; Characteristic X-ray; Rotational mass effect; Spectrum
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