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LBNL Contacts

Compact multbeam ion accelerators for plasnaating
o ThomasSchenket T-Schenkel.gov
0 ArunPersaud; apersaud@lbl.gov

High Temperature Superconductor Technology for FUREaIctors

0 SorenPrestemong soprestemon@Ibl.gov

Collisional interaction modules WarpXfor Fusion Research

o JeanLucVayc jlvay@Ibl.gov

Fundamentabktudies of fusion processes with high impact potential
o ThomasSchenket T-Schenkel.gov

High Performance ComputimgNERSC
o David Skinneg¢ deskinner@Ibl.gov

LBNL PO® Steve Gourlayd sagourlay@lbl.gov
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Compact multtbeam ion accelerators for
plasma heating

arske G.Giesbercht L.Gordon
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Compact, low cost multibeam ion accelerators that can be scalec

to high power

lon beams are widely used in mangpplications, and they are attractivdor
fusion plasmaheating.
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Images of ion beamlets for a series
of electrostatic quadrupole (ESQ)
settings demonstratingfocusing.
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Multi-beamlet Ar* ion current vs. retarding grid
bias showing ion acceleration with 2.6 kV/gap.
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Demonstrated concept using stacks ofow costwafers

Thenext step is scaling tdhigh beam power.

Multi-beamlet RFaccelerator unitwith Compact RF power supply frowirity Tech, LLC,
112 beamlet array (1 mm apertures, designed for 10 kV/gap at 13.56MHz
3 mm spacing).

High power, multhbeam RF accelerators can advance plasma heating in MFE
(neutral beam injectors), MTF (liner formation and compression and |FHHF)

. DEPARTMENT OF Offi f ))
NERGY | science appiepirsicsovision. AN 1 AP

BERKELEY LAB



Next Steps to demonstrate scalability

Scalability to high ion
current (>1 Ampere) and
high kinetic energy (>1
MeV) in a modular
approach. Left: model of
a 300 keV module.

A 10x higher system current density than single beam
accelerators

A Mid term goal is 1 MeV in 1 m, higher gradients in progress

A Safe 8 no need to standoff high voltages due to sequential

acceleration, no xay hazard
A USPatent 2019/0159331 A1, May 23, 2019.
A A. Persaud, et al. Rev. Sdinstrum. 88, 063304 (2017)
A P. A. Seidl et al Rev Sci.Instrum. 89, 053302 (2018).
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High Temperature Superconductor
Technology for Fusion Reactors

S.Prestemon X. Wang G. ISabbi M. Martchevskii  F.Pierro
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Exploration, Development and Applications of HTS for Fusion

A Conductor characterization and initial feedback to cabling
A Novel diagnostics for quench detection/protection
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5, 8401305( 2019
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Modeling Benchmarked by Experiments

Development of optimal cable and magnet High-field REBCO magnet
geometry to manage strain in REBCO cables technology relevant for HTS
and magnets ) fusion

N

A helical winding used in A bending mode relevant
CORC cable for stacked cable

Development complemented by worleclass cabling capabilities

Ref : X. Wan @istebutionan REBGD £bated Conductors Bent with the Constant
PerimeterG e o0 me tEEE/Toéans. AppSupercond, 6604010, 2017.
https:// doi.org/10.1109/TASC.2017.2766132
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https://doi.org/10.1109/TASC.2017.2766132

Enhancing HTS Quench Detection

X.Wang Z.Yang A.A.Martinez A. Anders
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Demonstration of Dynamic Resistivity Control

We demonstratedVQ, coating on short REBCO tapes usintathodic arc plasma
deposition as a first step to enhance protection capability for REBCO cables and magnets

°(T) with various Q flow rate

Hall effect measurements indicated that the

resistivity of theVQ films at room temperature Change of the critical current of the
was at least 3 orders of magnitude lower than at REBCO tapdefore and after coating is
77 K. negligible.

Ref : Z. CRahodicaredepositibn ofVOxXfilms and their application in quench protection of high
temperature superconductingna g net s 6, I n preparation.
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