Formation of a cylindrical cavity
under the action of a narrow beam
hard x-ray laser
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The action of a femtosecond x-ray laser pulse with photon energy
of 10 keV on lithium fluoride (LiF) is considered. The attenuation
depth of such light in LiF D,y is 475 pm, which is much larger than
the beam diameter dy at the target boundary, that is about 1 pm.
The beam divergence is small. So at length D,t¢, the beam diameter
only slightly increases compared to the input diameter dy [1]. In this
work, the internal flow in the target initiated by absorption along
the beam length far from the surface is analyzed. The problem is
analyzed in the cylindrical symmetry approximation—the sought
quantities depend on the radius r and time ¢. This is acceptable
because, firstly, the beam is narrow (dy < Day) and, secondly,
the flow is considered far from the target surface. The absorbed
energy density is approximately 100 eV /atom or 0.941 MJ/cm?, the
pressure and temperature in the heated substance at the end of the
laser pulse are 10 Mbar and 550 kK. Instead of LiF, the equation
of state of aluminum is used in the calculations. The point is that,
on the one hand, there is a well-developed wide-range multiphase
equation of state for aluminum (developed in JIHT RAS). On the
other hand, the mechanical characteristics of these materials are
approximately the same (bulk modulus, density) [2].
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