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several meetings have been documented and the assessment can be completed with some more effort
to document the measurement feasibility (achievable S/N, time resolution etc.). A few new proposals
for the lost alphas as well as the confined alphas were discussed at this meeting; 1) the idea of
reciprocating probe with the detector inside requires further detailed engineering study due to
uncertain reliability and feasibility of features such as active cooling below ~350 C on ITER. Possible
implementation schemes are being explored. This idea has a limited time resolution. The
measurement technique based on activation is also lacking sufficient time resolution. 2) A method to
achieve a reliable information on the confined alphas using NPA measurements of the fast neutralized
knock-on D" and T*. There was some concern expressed on whether, if these pre-feasibility studies
turn out to be sufficiently promising, ITER is able to integrate any of these systems within the planned
diagnostic ports.

This high priority activity will continue.

2.2 HP#2: Determination of life-time of plasma facing mirrors used in optical system
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Results of laser cleaning of mirrors were reported for hydrocarbon and Alumina deposits (positive)
as well as B, deposits (negative). The poor results with B, are attributed to an over-long laser pulse,
so further tests with shorter pulses are needed. The system of exchanging sealed capsules
containing Be-contaminated mirrors was proven effective, thus allowing round-robin tests of Be-
coated mirrors in multiple facilities.

Assemblies of diagnostic ducts with various duct geometries to mitigate the impurity deposition -
the so-called “Mirror stations” were manufactured by FZJ and are being installed in several
tokamaks for the experimental benchmarking of ITER mirror codes. Some of the ducts are
protected with shutters. This effort is made in the frame of IEA ITPA Joint Experiments program,
task DIAG 2 and involving TEXTOR, DIII-D, ASDEX Upgrade and EAST tokamaks. This HP
item will remain.

2.3.  HP#3: Assessment of impacts of in-vessel wall reflections on diagnostics

Many of the optical diagnostics will have to work against the background of stray light coming
from the plasma and, because the ITER plasma is much larger than existing tokamak plasmas, this
problem will be more severe than that experienced thus far. The problem needs to be evaluated
through a process of modeling and measurements on existing machines, and measurements of the
reflectivity of relevant materials. Effects of reflections were discussed in the case of the IR/visible
survey system, especially in the divertor area. Derived local temperature can appear much higher
when reflections from a hot surface onto the target are included. Studies of the H system were
also presented, showing typical levels of reflected divertor emission two orders of magnitude
above direct emission observed from equatorial views of the inner wall. Viewing dumps and/or
techniques employing Zeeman splitting were identified as mitigation options.

Extensive R&D efforts are ongoing at W7-X to quantify and study the effects of stray microwave
radiations onto diagnostics and other in-vessel components. An update on research plans was
presented, indicating the importance of understanding these effects in W7-X, and likely in ITER as
well. The latest results on reflections/stray microwave (ECH) radiation, from the W7-X testing
facility (MISTRAL) were presented. In the case of bolometers, it was found that shielding the
detectors (foils) with very fine mesh was not sufficient to mitigate the apparent heating due to
ECH radiation. Internal coating with appropriate ceramic material (absorbers) can further reduce
the effects of microwaves within the instrument (reach the appropriate level). Many further tests
are planned on key internal components, including cabling (e.g. Ml cables). However, it is clear
that the remaining issues are an accurate estimation of ECH loads and development of the
protection methods from stray ECH powers for the diagnostic systems and in-vessel components
of ITER. This HP item will remain.

This HP item will remain.

2.4.  HP#6: Assessment of the measurement requirements for plasma initiation and
identification of potential gaps in planned measurement techniques

The early phase of plasma formation and control may require additional or special measurements
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calibration


https://portal.iter.org/departments/FST/ITPA/DG/DIAG/default.aspx
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Discussions are ongoing for the possible inclusion of a new Joint Experiment (DIAG-6), which would
involve operating devices with no or reduced set of inner wall magnetics.

6. Publications

Two papers co-ordinated by either the TG or by the SWGs have been presented at the 2010 FEC IAEA
Conference on the following topics: progress in HP issues, and first mirrors. Also a paper from the 10 on
the implementation of diagnostics systems on ITER has been presented. New synopses, presently four,
are being prepared for the 2012 FEC IAEA conference to be held in San Diego, USA. They are:

— by H. Park and the TG
— by A. Litnovsky and the First Mirror SWG
— by G. Conway and the Microwave SWG
— by R. Imazawa et al.

Titles and authors are tentative at this point. A companion paper is expected from the 10 on
(author TBD).
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Background: In auxiliary heated high-temperature plasmas in JET and TFTR, clear discrepancies (up
to several tens of %) have been measured between the electron temperatures measured
by electron cyclotron emission (ECE) and Thomson scattering (TS). The discrepancy
(in plasmas without ECCD or LHCD) has been seen in JET with ICRF plasmas, above
electron temperatures of ~5 keV, and at TFTR in ICRF+NBI plasmas above 7 keV. No
discrepancy has been found at C-Mod for ICRF plasmas up to ~8.5 keV. No evidence
of deviations from a maxwellian distribution of the bulk electrons has been seen at
DIII-D in NBI+FW plasmas up to 9.5 keV, or in ECRH +NBI plasmas up to 15 keV.

DIAG-4 Field test of a Capacitance Diaphragm Gauge as a Dust
Monitor for ITER

Spokes person: E. Veshchev (previously P. Andrew)

Key persons: S. H. Hong (KSTAR), A. Herrmann (AUG).

Devices: KSTAR, AUG

Status: Continued

Purpose and goals:

The ITER dust strategy includes monitoring local dust levels in the bottom of the machine (under divertor
targets). The aim is to correlate local levels with dust removal activities in early phases of operation to get some
indication of dust inventory during operation.

A microbalance based on a capacitive diaphragm principle has been investigated as a diagnostic method, and
has the advantage of measuring directly measuring the weight of the dust. Although this technique has shown
promise in controlled laboratory tests, it has never been tested in a tokamak environment where thermal cycling and
a noisy electromagnetic environment can affect the measurement.

Local dust monitors have been proposed for ITER and these are nominally expected to be of the capacitive
diaphragm microbalance type.

The object of this joint experiment would be to demonstrate the operational functionality of a capacitance
diaphragm gauge in existing devices.

DIAG-5 Field test of an activation probe

Spokes person: G. Bonheure

Key persons:

Devices: NEW
Status: NEW
Background

Measurement of energetic ion losses (e.g. alphas) remains difficult, and alternatives are sought for ITER. A number
of techniques have been proposed and are being considered. The performance and reliability of the standard ion
loss measurement techniques based on direct particle detection are questionable as the detectors will have to operate
in the harsh ITER first wall environment. New and more robust techniques need to be developed in order to
minimize risks and increase measurements’ reliability.

Recent experimental studies on JET [1] have shown that a technique based on charged particle in-vessel activation is

able to generate absolute measurements of fusion proton loss. The same technique could be developed and used for
measuring the loss of alpha particles in ITER.
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