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The Core Imaging X-Ray Spectrometer (CIXS) diagnostic is an x-ray diagnostic to be used at 
ITER. CIXS will be located in a diagnostic port arranged at the equatorial plasma mid-plane 
position and used to measure x-rays from the mid to upper parts of the plasma. This diagnostic is 
designed to measure ion temperature, impurity density, and plasma rotation as a primary 
diagnostic. Backup measurement include of the electron temperature profile. Achieving these 
measurements will require the use of an x-ray detector to take measurements of the incoming x-
rays from the plasma. 

X-ray detectors will be located in close proximity to the plasma where a crystal will diffract x-
rays to the detector unit. Crystals will have a direct line of sight with the ITER plasma. The 
detector proximity physically to ITER plasma, matched with proximity to line of sight paths with 
plasma lead to high expected doses of neutron radiation, very high magnetic fields, and 
temperatures exceeding 200oC during bake out of the vacuum vessel. 

In order to validate that the detector and associated electronics will be able to withstand the 
extremes that are anticipated at ITER, tests are underway in an effort to determine the 
survivability of these specialized electronics. Survivability is being determined using Pilatus x-
ray detectors supplied by Dectris Ltd. tested in a high magnetic field, and a high flux neutron 
radiation environment to that end. Further plans to test crystal components in high temperatures 
environments are planned for the near future in order to characterize the behavior of the crystal 
and substrate, as well as methods to cool these components. 

 

*This work is supported by US DOE Contract No. DE-AC02-09CH11466. All US activities are managed by the US ITER 
Project Office, hosted by Oak Ridge National Laboratory with partner labs Princeton Plasma Physics Laboratory and 
Savannah River National Laboratory. The project is being accomplished through a collaboration of DOE Laboratories, 
universities and industry. The views and opinions expressed herein do not necessarily reflect those of the ITER 
Organization. 

 

TOFE Topic: Systems Engineering - Diagnostics 

Oral or poster preference: Poster 



Princeton Plasma Physics Laboratory 
Office of Reports and Publications 

Managed by 
Princeton University 

under contract with the 
U.S. Department of Energy 

(DE-AC02-09CH11466)

P.O. Box 451,  Princeton, NJ 08543 
Phone: 609-243-2245 
Fax: 609-243-2751  

E-mail: publications@pppl.gov 

Website:  http://www.pppl.gov

http://www.pppl.gov

	5110 Hammett_shi.pdf
	A Gyrokinetic 1D Scrape-Off Layer Model of an ELM Heat Pulse
	Abstract
	Introduction
	Electrostatic 1D gyrokinetic model with kinetic electrons
	Electrostatic model with a modified ion polarization term

	Numerical implementation details
	Boundary Conditions

	Simulation Results
	Initial Conditions
	Divertor heat flux with drift-kinetic electrons
	Divertor heat flux with Boltzmann electron model

	Conclusions
	Acknowledgments





