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Introduction and Aim of this

experimental Thesis

• SPIDER’s ion sources electrical model

• 2 Measurement systems: Volt-Amperometric system and Dual
Directional Couplers

• Refinement of DDC’s output data: from digital raw data
Vforward and Vreflected to Active Power and Impedance

• Comparison between DDC and VA measurements at different
power levels

• From active power it is possible to obtain rough estimations of
plasma parameters (temperature and density). First attempt
of correlation with plasmalight intensity
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SPIDER

SPIDER (Source for Production of Ion of Deuterium Extracted
from RFplasma) is one of the experiments of the ITER Neutral
Beam Test Facility which aims to develop the ITER neutral
injectors. SPIDER is the prototype of ITER additional heating
system which, in the final design, will deliver a power input of up
to 16.6 MW for 1 hour to the plasma core in the toriodal chamber.
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Neutral Beam Injector

The aim of Neutral Beam Test Facility is to develop a Neutral
Beam Injector able to accelerate 40 A of deuterium negative ions
up to 1 MeV energy. [2] [3]
The Neutral Beam Injector functioning concept:
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SPIDER Scheme
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SPIDER Plasma sources circuit

The ion source electrical
model, is a ohmic-inductive
load connected to a matching
capacitive load. Characteristic
quantities of the plasma
(like its density and temperature)
can be correlated with
the parameters of the equivalent
electrical circuit. [1] [4]
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Volt-Amperometric system and

DDC

Current, voltage and phase, viewed from generators, are measured
by a volt-amperometric system and by DDC. The DDC acquires
data of Vforward and Vreflected with an hight frequency sampling
rate, specific for analyzing radiofrequency power generation. The
data are then store digitally.
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Raw data
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Raw data
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Raw data
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FFT
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From radiofrequnces data to active

power and impedence

Vforward = Vforward−first−harmonic

Vreflected = Vreflected−first−harmonic
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Comparison between DDC and

Volt-Amperometric Systems

comparison between DDC and Volt-Amperometric parameters in a
experimental pulse
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Behaviour of Power measurements

at different power levels

Considering pulses at different power levels it is possible to
determine that the measurement systems differ. It is possible to
suppose that there are an offset and a gain to consider.
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Summary and Further

developments

• Neutral Beam Injector concept

• Electrical model of SPIDER’s Plasma Sources

• Dual Directional Coupler’s data from height frequency
samples to active power and load impedance values

• Behaviour of the two measurement systems at different power
levels

• Further development: study the errors of the systems and find
possible correlations between power data and estimated
plasma parameters
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First attempt of correlation: power

measurements and plasma lights

A first attempt to find a correlation between power measurements
and plasma parameters has been made comparing data from the
volt-amperometric system and plasma light intensity at different
level of DDC power.
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