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An ultrafast inner-shell ionization process with X-ray emission stimulated by high-intensity short-

pulse X-ray is studied. Carbon and sodium atoms are treated as target matter. It is shown that

atomic processes of the target determine the necessary X-ray intensity for X-ray laser emission as

well as the features of X-ray laser such as wavelength and duration time. The intensity also depends

on the density of initial atoms. Furthermore, we show that as the intensity of X-ray source becomes

high, the multi-inner-shell ionization predominates, leading to the formation of hollow atoms. As the

density of hollow atoms is increased by the pumping X-ray power, the emission of X-rays is not only of

significance for high brightness X-ray measurement but also is good for X-ray lasing. New classes of

experiments of pump X-ray probe and X-ray laser are suggested.
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