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formulated. Dust would be removed during the scheduled divertor replacements (approximately every 4 
years). Additionally the dust will be monitored during and before shutdowns. Local measurements will be 
benchmarked versus the tritium and dust recovered during the replacement of the divertor cassettes. The 
first benchmarking will be done in the hydrogen phase. Following these findings, the HP item was 
refocused on the remaining issue of hot dust, e.g. dust can be found on hot surfaces, that if exposed to 
steam could lead to an explosive situation. 
 
At the last meeting, a presentation was made on the evaluation of the requirements on the presence of 
dust on hot surfaces (i.e. hot dust). It was found that a maximum of ~18kg of hot dust can be tolerated 
within the vacuum vessel. Separately, if one accounts for the total amount of dust that could be found 
within the vacuum vessel, it is estimated that up to ~40kg of dust could be uniformly distributed on hot 
surfaces, which would represent a factor of 2 above the safe limit shown above. With these estimations 
and constraints we are now ready to derive the relevant measurement requirements, and these will be 
reviewed at the next meeting (Fall
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Depending on details of the blanket surface, the reflected edge CXRS signals from the beam could 
significantly pollute the core signals for upper port viewing systems. The situation
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4.  Specialist Working Groups 
The eight Specialist Working Groups (SWGs) continue to work in a focussed manner in their specific 
fields (active spectroscopy, passive spectroscopy, neutrons, first mirrors, first wall, laser-aided, and 
radiation effects). Good progress was reported by the SWGs for many of the current action items. Most 
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5.2  Fuel ion ratio measurements 
Much progress has been reported in the last few years regarding the needed measurements of the ion fuel 
ration during D-T discharges. In the past these measurements appeared to be very difficult to perform.  
The proposed techniques for measuring the fuel ion ratio were reviewed at the Fall meeting. These 
techniques include neutron spectrometry, collective Thomson scattering, and CXRS. Each technique 
exhibits limitations, although perpendicular CTS probing may be possible through ion Bernstein 
excitation. First CTS measurements in TEXTOR are showing clear spectral signatures of the IBW’s in H, 
D and He3 plasmas, a technique that could be extrapolated to ITER in the right geometry and sensitivity. 
 
5.3  Microwave systems calibration 
A report (ITER_D_33ZRFR / MWG-55F-0902) was prepared on the generic calibration and test 
requirements of the ECE/Reflectometer microwave transmission system. The report highlights the 
importance for all ITER diagnostics to have established test and calibration procedures. For the generic 
antenna/waveguide transmission line systems of the microwave-based diagnostics the report identified 
some 18 specific sets of procedures and tests to be performed before, during and after the diagnostic 
system installation. These include testing and documenting individual component performance (to allow 
subsequent monitoring of component degradation) as well as the antennae and overall system 
performances. The diagnostic safety features (such as stray radiation protection) and the specific in-situ 
calibration hardware will also require periodic testing for correct functionality. 
 
5.4  Data Analysis and Validation 
Efforts are continuing in developing techniques for the data analysis of data sets encountered in present 
and future fusion experiments, including ITER. It is expected that the amount of data generated in each 
ITER discharge can exceed present-day approaches of data analysis and/or handling. A variety of issues 
are envisioned, such as fault conditions, pattern recognition, large data set handling, etc. These issues lend 
naturally to the necessary data validation and processing for advanced control, as expected to be 
developed and required in ITER. 
 
5.5 International Diagnostic Database 
The activity in the International Diagnostic Database has been relatively low. Only a few diagnostics have 
been added. The IN PT has started an analysis of the data in the IDD for a number of different 
diagnostics. First results of the analysis were shown at the 15th meeting, and further analysis of the 
International Diagnostic Database is scheduled for upcoming meeting(s). 
 
5.6 Joint ITPA/IEA Experiments 
The Joint ITPA/IEA experiments in the field of diagnostics were discussed in both meetings.  
 
Multiple experiments on first mirrors are in progress and are reported in Sec 2.3 and full details are shown 
in Appendix 2.  
 
A joint experiment to resolve the discrepancy between measurements made by ECE and Thomson 
scattering that occurs at high temperature under some conditions was launched by the end of 2007. First 
results of this activity were reported last year. 
 
A new joint experiment has been approved on the design, fielding and testing of capacitance micro-
balance in existing devices. This diagnostic aims at measuring cold dust contents and is presently 
scheduled to be installed in ITER, but presently lacks testing in fusion devices. The proposal has been 
conditionally approved, provided that the IO can provide the basic unit for testing. Presently, it is not 
expected that such units would be available before late 2011. 
 
6. Publications 
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Two papers co-ordinated by either the TG or by the SWGs have been accepted for poster presentation at 
the IAEA Conference on the following topics: progress in HP issues, and first mirrors. Also a paper from 
the IO on the implementation of diagnostics systems on ITER has been accepted. 
 
An overview of the publications by the ITPA TG on Diagnostics is included as Appendix 1. 
 
7. Plans for Future Meetings 
The 19th meeting of the Diagnostics TG has been approved and will be organized by JAEA, Japan from 
18 - 21 October 2010. A special session will be held on the assessment of the measurement requirements 
for plasma initiation (HP#6). The meeting will be combined with a Progress Meeting on ITER Relevant 
Diagnostic Developments on-going in 
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Appendix 1 
Publications by the ITPA TG on Diagnostics 2009-2010 

 
Publications in peer-reviewed journalswww 

• Litnovsky, V. Voitsenya, T. Sugie, G. De Temmerman, A.E. Costley, A.J.H. Donné, K.Yu. Vukolov, I. 
Orlovskiy, J.N. Brooks, J.P. Allain, V. Kotov, A. Semerok, P.-Y. Thro, T. Akiyama, N. Yoshida, T. 
Tokunaga and K. Kawahata, Progress in research and development of mirrors for ITER diagnostics, Nucl. Fusion 49 
(2009) 075014  

• V.S. Voitsenya and A. Litnovsky, Investigations of mirrors for ITER diagnostics in modern fusion devices, Plasma 
Devices and Operations, Vol. 17, No. 4 (2009) 309



ITER_D_3MS3ZL 
ITPA Topical Group on Diagnostics 

Report to ITPA-





ITER_D_3MS3ZL 
ITPA Topical Group on Diagnostics 

Report to ITPA-CC, June 2010 
 

13 

 
Appendix 3 
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