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Pентгеновские спектры ридберговской серии Ne -подобной меди, нагреваемой нано- и фемтосекундным лазерным излучением
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Spectra in the 7.50 to 8.70 ( range from highly charged copper ions are compared for three different laser produced plasmas. The spectra are recorded with a spherically bent crystal spectrometer using either a mica or quartz crystal for moderate ((((( = 3000) and high (((((= 8000) energy resolution, respectively. The plasmas from which the spectra are emitted are formed with either a Nd:glass (15 ns pulse) or Ti:Sapphire (60 fs pulse) or a XeCl (12 ns pulse) laser. Systematic variations in the observed spectra with pulse energy are studied. Line identifications are made for Na­, Ne­, F­ and O­like copper ions based on relativistic atomic structure calculations that account for configuration interaction in level energies and transition rates. Collisional­radiative models are computed for the emission from each plasma; the sensitivity of the model spectra to escape factors and to populations of superthermal electrons is studied. For the Nd:glass laser produced plasmas, escape factors are necessary to get the correct relative intensities of high­n (n = 5, 6) Ne­like Cu19+ emission features. It is found that the Ti:Sapph 60 fs pulse laser produced plasma has a population of superthermal electrons (Thot = 5 keV) that is 5x10-5 - 10-6 that of the bulk electron population (Tbulk ~ 0.2 keV).

