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The measurement of intensity and energy of the emitted photons consequent
of electron or photon excitation known as soft X-ray emission spectroscopy, is a very
useful method to study various electronic structure problems. In the case of solids, the
penetration depth of soft X-ray could be as large as 100 nanometer. The very low
fluorescence yield for soft X-ray, typicaly about 0.1% for low atomic numbers was
an obstacle for soft X-ray emission spectroscopy prior to the development of the
extremely intense synchrotron radiation sources. A high resolving power spectrometer
is required to measure the emissions from the excitation of chemically shifted species
or to separate spin-orbit component in an emission spectrum. At present, there is only
one existing commercial model for a high resolving power commercially available
soft X-ray emission spectrometer, supplied by Gammadata (Sweden).

The aim of this thesis is to design a high resolving power soft X-ray emission
spectrometer with compatible or better performance than the existing commercial
spectrometer. The procedure to achieve the goas has been done in many steps. To
start with using the design criteria such as energy range, resolving power, flux, size,
and the availability of optical components, the optical parameters of the spectrometer
required were evaluated. In the second step, the first order evaluation of the
spectrometer for efficiency, transmission and resolution was performed using
analytical equations. In the third step, by using the optical parameters, the detailed
evaluation of the optical performance of the spectrometer has been carried out by
means of exact ray tracing. In this thesis, the details of the calculation of the optical
parameters, and the result from the ray tracing simulations are described.
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