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Auger electrons were found to be very effective in tumor cell killing with minimum damage to neighboring healthy cells. We present results of 
newly calculated values of electron energy levels in gadolinium atoms and the results of cell killing by Auger electron emitted following the 
Gd157 (n,??)Gd158 reaction. The electron binding energy for the various shells in gadolinium was calculated using the Hartree-Fock-Slater (HFS) 
approximation. The probability of an Auger process occurring is a function of the matrix element of an electron transition into a vacancy in an 
inner shell with emission of an electron from an outer shell. To determine the kinetic Auger-electron energy accurately, it is necessary to calculate 
the total energy of the atom and then its transition energy E ?as the difference between two total energies of the atom in different states. A 
comparison of our results with experimental data shows, for the inner electron shells, an error smaller than 1 %. The error increases for the 4d10 , 
5p6 , 5d shells. 
The biological effect of Auger electrons emitted from the reaction Gd 157 (n,??)Gd158 was investigated with V-79 Chinese hamster cells. The 
gadolinium atoms were introduced into the cells by linking Gd atoms to boronated porphyrin (BOPP) molecules. The cells were irradiated at the 
thermal neutron beam of the BNL medical reactor. The energy deposited in the cell per reaction, due to the Auger electrons, is 0.045 MeV. For 
10% survival it was found that about 68 Gd 157 (n,?)Gd158 reactions were needed per cell, it was achieved in 1.8 minutes at 1 MW. 

 
 
 


