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1. Introduction
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Neutron sources - Fcurrent appllcatlons
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TIARA identified needs

> Need: Reliable neutron sources to be
developed to accommodate the growing power
delivered by accelerator faclilities located In
Europe.

> Rationale: higher neutron fluxes are
demanded from spallation sources ... leading to
ever higher beam power deposition densities.

> Conseqguence: testing facilities are required.
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2. Recent achievements: Eurisol & Megapie
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Neutron sources — high-power tests

> Two recent tests at high power illustrate
Increasing neutron source capabillities in Europe

- MEGAPIE: tested under proton beam at 0.76 MW

> EURISOL.: tested under full-scale hydraulic conditions
representative of 4 MW

> Although succesful, the tests were short-lived.

> The next logical step: dedicated test facilities to
validate neutron source long-term operation
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2006 - MEGAPIE experience

> Megapie Is a 10 year endeavour culminating in
2006 with an irradiation test and continuing today
with post-irradiation analysis

> 4 months @ 0.76 MW - 600 MeV, 1.3 mA

> Recorded beam interruptions — no negative
effect on operation

> Polonium production remains in LBE
> Beam window Intact
> Leak from faulty heat exchanger contained
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Beam interrupts in MEGAPIE
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egapie Beam window
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MEGAPIE operational experience
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Leak test in MEGAPIE containment
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2009 - EURISOL experience

> Eurisol, FP6 funded from 2005 to 2009, 10 M€

> The primary goal of the Eurisol program was a
design study to prove the feasiblility of producing
,exotic” isotopes.

> In addition the program also proved
experimentally a novel neutron source with:
> Very high flowrates sufficient to absorb 4 MW beam
> Compact design, 15 cm outer diameter

> High speed in Hg and small diameter of the source for
a dense neutron flux
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Overall view of projected EURISOL MMW
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|Isotope targets around spallation source

fission target tubes
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EURISOL spallation target
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Target station handling EURISOL

concrete shielding

Iron mobile shielding /
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Design of tested EURISOL
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Test at full speed 6 m/s
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CFD of beam impact
(calculated not tested)

0.049 (m)
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New Improved design
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New Improved design
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New Improved design
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3. Requirements for testing
facilities




TIARA- WP9

Conclusion from recent testing

sHigh-power spallation sources are feasible up
to ~ 5 MW range

> Tests require dedicated facilities rather than
one-off experiments

sEmphasis on mitigating development risk by
partial testing prior to beam testing

->Safetv IS mteqral part of testing requirements
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Testing Facility wish list

>Goal:

-Power densities critical up to 10 kW/cm?3/5 MW total power
-Safety over performance.

-Liquid target / solid target in parallel

s>sMeans:

-Upgrade existing facilities

-Safety concept integral to upgrade

-Distinct facilities for TH / structural / radiation
-Use subscale testing: kW before MW
-Develop laboratory - industrial partnerships
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Testing Facllity characteristics
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4. Proposed facilities & potential Partnerships
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Potential facility at CERN: HIRadMat
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Potential industrial partner Skoda-JS facilities
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Concluding remarks

> High power spallation targets are currently under
development. The "“market” is there.

- Next step Is design work on an irradiation station.
Start date: september 2012

> Challenges can not all be addressed by a single
facility. Hence Interest Is primarily on providing a
credible dedicated irradiation test facility




