How to create the even tempered basis sets 
[bookmark: _GoBack]We fix the smallest and largest values of the exponents as 0.02 and 5×108 and generate a total of N basis functions with geometric progression. The convergences of q0/p0 for 1s1/2 spinor in Tl+80 ion and p0/q0 for 2p1/2 spinor in Tl+76 ion are monitored in Fig. S1 and Fig. S2. Increasing the number N provides better convergence of the results for a numerical basis set by GRASP2K. We select N=35, same as that of Quiney et al. for our calculations of X. Numerical values of these ratios for 1s1/2 and 2p1/2 are shown in Table 2. In the case of ET (N=35), the deviation from the numerical value is less than 1% whereas it is much larger in DQZ. This is because DQZ is an energy-optimized basis set and it does not include higher values of exponential parameters which are essential to describe the derivative of the electron density at the nucleus. For d and f orbital basis sets, we select the same exponential parameters for ET, but we cover the range of exponentials of d and f functions used in DQZ. Fluorine basis sets are taken from Dyall-cvqz for “ETP” and “DQZ” basis sets, whereas the original even-tempered basis set given by Quiney et al. is used for the “ET” basis set, to compare our result with that of the latter. The exponential parameters are listed in an excel file as the supplementary material.
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Figure S1. N dependence of even-tempered basis sets on q0/p0 in 1s1/2 spinor in Tl80+ atom
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Figure S2. N dependence of even-tempered basis sets on p0/q0 in 2p1/2 spinor in Tl76+ atom
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