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Abstract

The theoretical method for calculating the dynamic polarizability of monovalent atoms by the
variationally stable procedure is given. On this basis, the calculation program is independently
developed by us. As an application, the dynamic polarizabilities at different frequencies are calcu-
lated with hydrogen atoms as an example, by this program. The calculation results are compared
with the Green function data in the literature, with good consistency. The convergence of the vari-
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ationally stable procedure is analyzed, and the corresponding tune-out wavelength is further de-
termined by using the polarizability calculated in the present work.
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Table 1. Theoretical calculation of the dynamic polarizabilities of H atom

=1 SRTFHSHRUERNELHE

w M=1 M=5 M=10 M=15 Ref. [4]
0 4.0000 4.5000 4.5000 4.5000 4.5
0.1 4.1667 4.5676 4.7843 4.7843 4.7843
0.2 4.7619 5.9417 5.9417 5.9416 5.9417
0.3 6.25.00 10.5633 10.5639 10.5639 10.564
0.36 8.3057 40.5865 40.9230 40.9230 40.923
0.37 8.84173 110.0630 115.1460 115.1470 115.15
0.38 9.4697 -116.928 —106.532 —106.53 —106.53
0.39 10.2145 —34.2042 —32.1536 —32.1525 —32.153
0.4 11.1111 —18.2496 —16.8242 —16.8226 -16.823
0.41 12.2100 —11.2076 —9.69566 —9.69187 —9.6981
0.42 13.5870 —6.97838 —4.85358 —4.83994 —4.8399
0.43 15.361 —3.8483 0.213959 0.297127 0.29713
0.44 17.7305 —1.01496 14.2445 16.2725 16.273
0.441 18.0119 —0.72251 18.702 22.2494 22.288
0.442 18.303 —0.42538 25.7284 32.9657 33.059
0.443 18.6043 -0.12267 38.6338 58.1354 58.466
0.444 18.9165 0.18660 70.6765 193.029 197.29
0.445 19.2400 0.503502 295.508 —166.464 -162.91
0.446 19.5756 0.829208 —150.939 —60.2881 —59.727
0.447 19.9239 1.16501 —62.3121 —37.389 —37.128
0.448 20.2856 1.51235 —39.963 —27.2858 —27.114
0.449 20.6616 1.87283 —29.7042 —21.5285 —21.396
0.45 21.0526 2.24826 —23.7674 -17.7615 —17.647

NT BRI HERESNE, £ 1 RaHAHRTM=1, M=5, M=10 1M =15 fIitHEL R, o
UL, o BUNS, WSITER, o BRSNS . AT ERIKEREN, M =15 o8& 2%Ist.
N T ARIEA SO E AR P AR I ] 52 1%, AT M = 15 TR S5 R 512 P& Green BREUE 4111
HAERAT TR WEFITUEH, AW EER S SO S R G IR, BT 0=0444 o=
0.445 IR ZE 35108 2.16%F0 2.18%41, HAIRZELITE 1%AA .

M1 HBIRRATE TR R, SiEWEREE o PRI R RS, ST 7 B Hh R I A i
KA, BATEE 1 PA B THEWILES o B, ATUEH, 7 o = 0.3~0.65 JGHE N, shEWALE
TEET o=0408, XLAr B 6N RN tune-out K, tune-out YK T4 25 () Sc i Ml B JE 4 BB 5,
UK IENT T, JETIEBET a0 AZANARm, X508 R 75008 rRE sl S 8E 4t 7 e, K
2L 5 bR H PRI tune-out K IIALE, XM )40 5108 0.43, 0.46, 0.49, 0.53 F10.59.
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Figure 1. Dynamic polarizabilities and tune-out wavelength of H atom in ground state
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