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Charge transfer to ground state ions produces free electrons

D. You, H. Fukuzawa, Y. Sakakibara, T. Takanashi, Y. Ito, G. G. Maliyar, K. Motomura, K. Nagaya, T. Nishiyama, K. Asa, Y. Sato, N. Saito, M. Oura,
M. Schoffler, G. Kastirke , U. Hergenhahn, V. Stumpf, K. Gokhberg, A. I. Kuleff, L. S. Cederbaum , & K. Ueda

Electron trahsfer Electron emlssmn

3@0

Energy transfer

Ne-Kr cluster X-ray

Figure: In the studied model system, X-rays produce the doubly-charged particle (Ne2+), which catches an electron
from one of the neighboring atoms (Kr), transferring the energy to the other and releasing another electron.
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We have investigated what x-rays in matter really do and identified a new mechanism of
producing low-energy free electrons. Since the low-energy electrons cause damage to the matter,
the identified process might be important in understanding and designing radiotherapy.
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