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The SYRMEP (Synchrotron Radiation for Medical Physics) beamline at Elettra synchrotron is provided for a large number of experiments and researches in different fields
including medical diagnostic radiology, life science and material science applications such as geology, volcanology, cultural heritage and agrifood technology. In this beamline
there is a double-crystal Si (111) monochromator which selects energies in the range between 8 keV and 35 keV. At the end of its vacuum chamber there is a Kapton window
through which the X-ray passes. Due to the energy of X-ray the Kapton window lasts for few weeks and it has to be replaced regularly which results in shutdowns and delays
in important experiments and consequently extra costs. The idea of the present work is to design an alternative window of Glassy carbon which is supposed to increase the
efficiency of the beamline. It is noteworthy that utilizing FEM software as a powerful tool considerably affects time and costs.
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> Introduction

The window that separates vacuum chamber from the air where the samples are located, is one of the
most important parts in the optical hatch of the SYRMEP beamline. The area of the window which faces X-
ray is a rectangle with height of 9.5 mm and width of 168mm. So the window is subjected to mechanical
forces due to atmosphere pressure in one side and the vacuum on the other side as well as the heat flux
which is absorbed from synchrotron light. To eliminate the problems of Kapton, a glassy carbon window is

designed in rectangular shape to reach the following targets: Schematic veiw of the beamlines of
Elettra Synchrotron

< Transparency against X-ray
% Much longer life time

< Low thermal resistance

< Acceptable stresses

< Low deformations
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A coupled study has been done utilizing Steady-State Thermal and Static Structural analysis systems as well as the

1,00 3,00 fluid flow (Fluent) analysis system. Due to geometry design optimization the maximum stresses and temperature
= have been significantly decreased.
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>  Conclusion

In this work all different important parameters of the window including material, geometry, and cooling system as well as
their effects have been studied utilizing FEM simulation and an optimized prototype of the glassy carbon window has
been designed. This design will lead to fabrication of the novel glassy carbon window which will be installed in SYRMEP
beamline. After practical tests of this window. The idea can be used for replacing Beryllium windows which are toxic in

SYRMEP beamline as well as some other windows of different beamlines. )
Based on the FEM calculation results which are shown on above

pictures, in the worst scenario the maximum temperature is more than
430°C and the Von-Mises stress also exceeds 239 MPa. Therefore, the > ACkn OWIedgment
model needed to be modified and a water cooling system is also used

to reduce the temperature as well as the thermal stresses. J
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