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Why Revisit Prometheus's
Heavy |on Beam Design Decisions?

 Theoverall design concept isvery similar,
although details of multiple beam vs. stored,
single beam are different

e Shielding, beam layout, and isolation of chamber
environment and debris may suggest ideas

 ThePrometheusdid a complete 3-D CAD layout
of entire power core, beam lines, and power plant
that helped assure a high degree of integration
fidelity
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Prometheus-H Site Plan

*Excluding the
single beam
accelerator and the
storagering, the
layout will be
similar tothe
envisioned
multiple beam
approach

Figure 2.5-1. Heavy lon Reactor Plant Site Plan
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Final Focus Design Approach
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Beam and Power Core Arrangement
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Space Charge Neutralization
In a Gas Cdll

*Beyond thefinal lens, space chargeisamajor problem as
It dominatesthefinal spot size (6 mm in Prometheus)

*Toreach a6-mm spot 10 m from thelast lens, the
minimum conver gence angle must be 0.6 mR

|n order for the beam to reach itsdesired diameter, the
effects of space charge must be eliminated soon after it
leavesthefinal lens

*Prometheus chose to use a passive, collisional ionization of
afairly high density lead gaswith the beamsto generate
co-moving electrons
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Stripping Beamsfor

Channd Formation

e At thepoint wherethe beamsfocuson the back of the
blanket alead vapor stripsthe beamsto a charge state of
2+ 10 82+ and vastly increased the beam current to help
self-focus the beams

«Beam s
diameter will
be 6 mm and
opening in
blanket i1s 2

cm

Figure 6.5.2-42. Schematic of Lead Jet System for Stripping Pb Heavy lons
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Details of Channel 0 T
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Vacuum System Design

*Three vacuum pumps
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Figure 6.3.1-33. Prometheus-H Elevation of Central Reactor Cavity Reglon
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*Shield closdly fits
around Vacuum Vess

*The hemi-spherical top

@ﬂﬂf]ﬂﬂ

Power Core and Heat
Transport Systems
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Summary

| hopethisreview contains some ideas
that may useful in the development
of the ARIES HI approach.
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Reference M aterial
to Support
Lailla’s
Presentation
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Prometheus-L Laser Layout
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SOMBRERO Laser Layout
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