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NDCX-II Layout
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NDCX-Il Plasma Source Requirements

A Local plasma density should exceed the local beam density throughout the drift region i
including inside both the final focus solenoid and the target chamber.

n, ~ mid 10° cm at beginning of neutralized drift section.
n, ~ mid 10%° cm3 ~30 cm before target spot.
n, ~ 1013 cm2 at target spot.

A Plasma sources should not employ electric or magnetic fields that would disturb the beam
propagation.

A Plasma sources should not introduce so many neutrals as to interfere with the beam propagation
by stripping or charge exchange.
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The NDCX-I Final Focus Solenoid and Target Chamber
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Final Focus Solenoid and Target Chamber 1
Cathodic Arc Plasma Source (CAPS)

Developed by André Anders and collaborators.
P. K. Roy et al., Nucl. Instr. and Meth. in Phys. Res. A 606 22, (2009).
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The four CAPS produce a plasma density of 1012 cm= on
the beam axis near the target spot and a plasma density of
1013 cm3 on the beam axis at the midplane of the 8 T Final
Focusing Solenoid (FFS).

A 3 kV pulse drives 800 A peak current through each of the
four sources.
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Drift Compression Region Upstream of Final Focusing
Solenoid T High Dielectric Ferroelectric Ceramics
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Drift Compression Region Upstream of Final Focusing
Solenoid T High Dielectric Ferroelectric Ceramics

A high-dielectric (e/fe; ~ 1000) ceramic produces a large polarization surface charge density when a
high voltage is applied. The resulting large electric field creates a plasma on the mesh-lined
surface.

A Ceramics such as Lead Zirconium Titanate (PZT) and Barium Titanate (BaTiO,) have relative
dielectric coefficients of several thousand.

A Commonly used in transducers and high-power capacitors.
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A Explosive plasma formation in triple points

A Avalanche of electrons along the insulator-vacuum interface

A Secondary electron and ion emission

A Gas desorption and ceramic ablation

A lonization of the neutral cloud

Identified and studied by Krasik, Felsteiner, Haber and Kaganovich.
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Strong Tangential Electric Fields Drive Plasma Flow Along
the Dielectric Ceramic Surface

A high-dielectric (ele, ~ 1000)
E’ 1@ vicm ceramic produces a large
polarization surface charge density
when a high voltage is applied.
The resulting large electric field
creates a plasma on surface.

Ya. E. Krasik 20 ns exposure
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Example: Planar High Dielectric
Ferroelectric Ceramic Plasma Source
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Barium Titanate Plasma Sources for NDCX-Il are Made In a
Cylindrical Shape to Fill the Beamline
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Assembled Ferroelectric Plasma Sources are Placed
Together on a Support Cradle
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