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Introduction Alm 1): To estimate the driver equivalent impedance

* SPIDER is the full scale prototype of the negative ion source of the ITER ||t js a complex task because a local measurement (on ion source) of the driver impedance in plasma
ANBI. operation is not possible.

* Designed to achieve a beam current density of 355 A/m? of negative |Methodology Adopted: electrical measurements available at the output of RF oscillator and from
Hydrogen ions (285 A/m? with negative Deuterium ions) with 100 keV |dual directional coupler are used as an input to a suitable electric model for the RF circuit.

energy, for a beam duration of 3600 s. Motivation: It 1s a useful parameter for the estimation of electron density from the electrical

* Four independent RF circuits required to deliver a total power of 800 |measurements [1] and a key parameter for the estimation of the power transfer efficiency to the
kW to the plasma. Each circuit is composed of an RF oscillator, a plasma [2].

transmission line, L type matching network (composed of a parallel

capacitor and two series capacitor)-aﬂ\_d two RF coil in sﬁries. AI M 2) Explore driver impedance
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variation In various experimental

I | 1 conditions, like RF power, gas pressure,

@P ¥ i PG current, type of gas, Cesium, etc.
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Liy 7, exgansion | :,fo:l“"ded variable 1mpedance depending on the
Tator | Rezicn .:q'.:ﬂ experimental conditions. The knowledge
|Iﬂ|}"fra“'°“ of variation in driver equivalent
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A single driver where plasma is 1— HTP""‘““"G”"'of matching network which can allow to
generated by inductive coupling ac_hleve transfer of full power to the

driver.
Impact of Mutual Coupling between two RF circuits Mutual coupling ( ~0.1uH ) between the
neighboring RF circuits due to the electrical
RD LD LD2 RD2 connections (~ 1 uH of inductance).

Analytically, the impact of mutually coupling on
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3

%) assuming 5 Q and 20 pH for drivers resistance
Cs 7 Cs and inductance with plasma. Therefore, only a
r— 1 single RF circuit has been considered!

Methodology: Electrical Measurements + Model Results (for the driver pair mounted on segment 2)
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@ 90 kW RF power | 1 Without plasma, Resistance = 1.9 Q and
& R o s Inductance = 19.25 pH.
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RF oscillator’s output Dual Directional Coupler
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pressure and Plasma Grid current due to the
increase in electron density.
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i 0.2 1- Z, tanh(lwl LC) Exploiting the measurements available from Dual Directional Coupler and a model for a single RF
0.5 . .
== 2 l 1 o circuit, the results in terms of drivers equivalent impedance (resistance and inductance) under
d o " . Gatil: = At transmission line output various experimental conditions of SPIDER have been presented.

‘ In future, an extensive analysis can be provided for all 4 RF circuits in a wider (available)
experimental conditions.

Impedance of two driver in series
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