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Analysis of intrinsic superconductive state and calculation method of
superconductive critical temperature

Z0U Zhuang-hui, ZHOU Zhi-min, WANG Ming-guang, MA Chang-xiang, QI Yang

(College of Science, Northeastern University, Shenyang 110004, China)

Abstract: The superconductive state of materials was taken for an intrinsic state of materials, which is independent of the
charge carrier or its type. A formula of the critical temperature 7, of superconductive materials was established using
ordinary quantum solid-state theory. For these 13 superconductive elements with full parameters for calculation, the
calculated critical temperatures are consistent with experimental value except for Nb and Sn. A criterion for
distinguishing superconductive element is obtained. The criterion is valid for all the elements except for the La, Ac
system and non-conducting elements in the Periodic Table. A new viewpoint is advanced on the natural instinct of
superconductivity.
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Table 1 Comparison of calculated critical temperature 7, with experimental value for 13 elements
T./K Absolute
Atomic Element Electron Lattice n N/ Vi E/ E/ EY/ error
No. shell T mol! (cm*mol’) eV eV 10"] Measured Calculated temperature,
AT/K
13 Al 3s%3p! fcc  4+3/7 3N 9.99 28447 5986 18.68 1.200 1.43 +0.23
22 Ti 3d%4s> cph 4 2N 10.65  13.580 6.820 13.66 0.390 0.55 +0.16
23 A 3d%s®>  bee 6 5N 839 65230 6.740 29.50 5.300 5.32 +0.02
30 Zn 3d"%s>  cph 4 2N 9.17 17.946 9.394  15.09 0.850 0.65 -0.20
31 Ga  3d"%4s’p' orth 4 3N 11.76  30.710 5.999 16.75 1.091 1.16 +0.07
40 Zr 4d%5s>  bee 6 2N 1410  13.130 6.840 11.33 0.546 1.08 +0.53
41 Nb 4d*ss'  bee 6 5N 10.81  50.550 6.880 2491 9.250 422 -5.03
42 Mo 4d’ss'  bee 6 2N 9.39 16.150 7.099  14.85 0.920 1.48 +0.56
44 Ru 4d’ss'  cph 4 2N 8.27 16760 7.370  16.17 0.490 0.70 +0.21
48 Cd 4d"%5s*>  cph 4 2N 13.01 16908 8.993 11.95 0.560 0.55 -0.01
49 In  4d'%s*5p'  fet 8 3N 1574 28.030 5.786  13.79 3.400 3.98 +0.58
50 Sn  4d'%5s%5p*  fet 8 2N 1630  14.632 7.344  10.28 3.722 1.97 -1.75
72 Hf  4f'5d%s> cph 4 2N 13.43  14.900 7.000 11.70 0.134 0.55 +0.42
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