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• ITER Diagnostics are required to provide measurements for:

• machine protection and basic control

• advanced control and performance optimization

• performance evaluation and physics understanding

• A comprehensive definition of measurement requirements and a
matching set of diagnostic techniques has been developed in
collaboration with the international physics community to meet
these requirements
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Diagnostics for Transport Studies in ITER
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Current Diagnostic Distribution in ITER
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Requirements for Te

D J Campbell, EFDA CSU, Garching!

Operating Scenario Requirements for Te-measurement
Range Bandwidth Spatial Temporal Accuracy

Resol. Resol.
H phase. Inductive Limited
ELMY H Mode

r/a ≤ 0.9
r/a > 0.9
Div

0.5-30 keV
0.05-10 keV
0.3-200 eV

a/20
5 cm
5 cm

10 ms
10 ms
10 ms

10%
10%
20%

D/T phase. Inductive
ELMY H Mode

r/a ≤ 0.9
r/a > 0.9
Div

0.5-30 keV
0.05-10 keV
0.3-200 eV

a/20
1 cm
0.6 cm

10 ms
10 ms
1 ms

10%
10%
20%

D/T Phase. Inductive
ELMY H mode.  High β

r/a ≤ 0.9
r/a > 0.9
Div

0.5-30 keV
0.05-10 keV
0.3-200 eV

a/30
0.5 cm
0.3 cm

10 ms
10 ms
1 ms

10%
10%
20%

Hybrid operation and
steady state operation

r/a ≤ 0.9
r/a > 0.9
Div

0.5-30 keV
0.05-10 keV
0.3-200 eV

a/30
0.5 cm
0.3 cm

10 ms
10 ms
1 ms

10%
10%
20%

An example of the measurement specification for one parameter:



Diagnostic ∆r ∆t

Core Thomson Scattering 10cm 10Hz

20cm 100Hz

Edge Thomson Scattering 5mm 100Hz

Electron Cyclotron Emission 7-15cm 1µs-10ms

(Edge) 2-7cm 1µs-10ms
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Diagnostics for Core Te

C.02-NEW_ETS
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• Design analysis of core
electron temperature
diagnostics indicates that
many of measurement
requirements can be met
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Investigation of MSE for ITER
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• Spectroscopy method is proposed by M von Hellermann et al
using DNB as a complement to CXRS diagnostic

•  Polarimetry method using HNB is proposed by Ph Lotte et al
⇒ continuation of the work done by F Levinton from US Home
Team for the previous ITER

•  Each method will have its own (dis)advantages.
 ⇒ The two methods are complementary and might have to be
installed on ITER
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CXRS Studies of Light Impurities
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High Density Case
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• Measurements of He, C and Be impurity concentration appears
possible for r/a≥0.3 (100keV N-NBI, 1.5MW, 20Hz modulation,
∆t=0.5s)
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