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The scheme we propose uses an accelerator By and large, spent nuclear fuel consists of
to supply fast neutrons(~10MeV) into a  Short lived fission byproducts (Strontium 90,
nuclear reactor. It simultaneously produces Caesium 137) These have lifetimes ~30 years.
power, burns away nuclear waste (waste as
fuel) and permits additional sources of fuel

such as Thorium-232 and Uranium-238. In
addition, it is operates at sub-critical

conditions, which enhances the safety performance. If one stores this waste for ~500 years, very
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A beam of protons (>600 MeV) is made to interact to be stored away for millions of years for them (SRF)
with a high atomic number material (spallation o decay. Actinides contain stored nu_clear | - d
target e.g tungsten, lead, lead-bismuth) for eherdy that can be extracted by feeding them vany neV\CI] vy er? torshlnten 0 -lljsbe, :
producing neutrons’. Al éev proton produces ~30 back into an A.DS system. L ;upe(;cc;]n Heung ! dS:JC i I_:errr;|5 > Prolect
spallation neutrons. If the spallation target is located iigeE LU WEs e Sioreg)e cepaety will C E:Fd t eTE roTpglieAF nternlat|ona mearl
at the center of the subcritical assembly, it will not_ I.Je MEEL2Y @l & MUBH Smellzr Lermpolely 0 I| = h y alcce era}or current;(/j h
produce nuclear energy from the fission’ events ety Geln o Vs gmgc;;t/sotalf rlgigog:caccecgztztgse;trrootgis ?o 1t ©
caused by the spallation neutrons. This is referred Why have we not dOne GeV using this technology.
to as an Accelerator Driven System (ADS). These th . t,) Since the walls of the cavity are o
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events in a subcritical core with k=0.97. * We need a 10 MegaWaitt 1 GeV proton accelerating grao’lients and higher beam B i
This system is a nuclear reactor that can be accelerator. This is 10 times more powerful currents with less losses. Schematic Of PrOJeCt'X Llnac in tunnel
stopped by turning off the proton beam. ADS has than any machine currently in existence.
flexibility to use a wide range of fuels including * Many solutions have been proposed but A 10 MW 1 GeV proton accelerator that
present day nuclear waste. none has gone on to the building stage. employs Continuous Wave (CW) acceleration is

*The advent of superconducting

radiofrequency technology makes high current very feasible to build. COnCI USiOnS Of the Ferm ||ab
accelerators more feasible. WOrkShOp AHlPAOg

- r - | | =y o " «Significant ADS efforts exist in many countries in
_ (SO ‘ ;Fr ﬁ#‘”‘“.@‘g.ﬂ.hl Europe, Japan, China and India.
Y | SRF Proton Linac ‘.‘/ TW W WY v v *From the accelerator side, the single outstanding
| TOMW 1GeV —— > Generator component that has to be demonstrated is a continuous
Turbine high power (10MW of higher) 1 GeV proton linac.
*The advent of superconducting rf (SRF)technology has
made it cheaper and easier to realize such a linac
*Once clean beams of 10mA or higher are established in
the low energy (50MeV) section of such a linac, further
acceleration to 1 GeV is seen to be straightforward.
*Designs exist of 1999 vintage to build such linacs that
can be brought up to date.
*Project-X can be designed in such a way as to make it
Into an accelerator technology demonstration for ADS,
should the U.S decide to make this a national priority.
*Further development is needed in areas such as beam
diagnostics and beam halo simulation tools to facilitate
building such an accelerator.
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