








energy of an edge moves towards higher values with increas-
ing ionization, in this way the population of various ioniza-
tion stages of the constituents of the circumstellar material
can be measured. With high spectral resolution one is able to
determine the element abundances of the interstellar medium
towards many strong galactic and extragalactic X-ray sources.
Figure 11 shows a simulation of the X-ray spectrum of a strong
accreting compact X-ray source (integrated X-ray flux at Earth
~ 3 10~%rg cm~2?s~1) with a column density of intervening
matter of Ny=3 102'cm~2, observed with the AXAF-LETGS.
The spectrum shows the possible identification of various ion-
ization stages of oxygen.

Finally, another important class of objects to be studied
at very soft X-rays are isolated hot white dwarfs with optically
thick (in visible and UV) photospheric plasmas with effective
temperatures in the range ~ 0.03-0.2 MK. At high gravity all
hydrogen is pressure-ionized and the outer layers of the photo-
sphere are transparent to the soft X-ray radiation of hotter and
deeper layers which become optically thick to the X-rays. The
shape of the X-ray spectra is very sensitive to photospheric pa-
rameters like effective temperature, gravity and element abun-
dances (for a review e.g. Heise 1988). Trace amounts of highly
ionized metals may produce a variety of absorption edges that
can be detected in high-resolution X-ray spectra at long wave-
lengths and which allows one to accurately determine effective
temperatures and element abundances for objects as hot DA
and very hot DO white dwarf stars. Figure 12 shows a simula-
tion for an observation of a hot DA white dwarf with very low
metal abundances (~ 10~7) at a distance ~ 100 pc (magnitude
V = 15).

3. SUMMARY

High-resolution X-ray spectroscopy has applications to a wide
range of hot astrophysical plasmas. Its significance as a tool
in understanding the physics of such sources will depend much
on the reliability of theoretical models to interpret the spectra.
In this paper I have considered various models used in describ-
ing the characteristics of hot plasmas and discussed several
examples of the emergent X-ray spectrum to illustrate some of
the problems of interpretation. It is clear that the complex-
ity of plasma physics and the atomic parameters involved are
such that a sound verification of plasma theories and atomic
physics which are applied will be d and that for instance
better model calculations with improved collisional excitation
and ionization rates for the complex ions will be needed for the
interpretation of future AXAF and XMM X-ray spectra.
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