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December Meeting Notes
Irradiation Facility Round-table Discussion
12/12/14
P. Hurh
Attending:	P. Hurh, B. Hartsell, K. Ammigan, R. Zwaska, S. Roberts, V. Kuksenko, F. Pellemoine, R. Ronningen, R. Edgecock, M. Freer, D. Senor, D. Asner, D. Wootan, N. Simos, B. Riemer
I. Introduction
P. Hurh introduced discussion topic – slides on RaDIATE web-site
General idea is to first discuss Irradiation Facility desired parameter list to identify and describe important irradiation parameters and beneficial facility features. Then discuss several ideas for irradiation facilities that people are pursuing.

Irradiation facility ideas considered here fills the gap between existing low energy, low current ion facilities and high energy, high power accelerator facilities (e.g. IFMIF) and test reactors (e.g. ATR).

Also to be considered is ability for an irradiation facility to further understanding of correlation of low energy irradiations to other irradiation environments and validation of nano/micro-scale material evaluation techniques to the macro-scale.

Focus is on direct damage from particle beam interaction and not spallation neutron flux. It was noted that the neutron flux from a low-power target may not be large enough to warrant the effort. However, toward the end of the meeting, D. Wootan said that he believed it the samples are small and located very near the beam target, the flux would be competitive with test reactor environments. N. Simos seconded this opinion.

There was some discussion on the lack of communication in the past between radiation damage materials science community and the accelerator community. Although RaDIATE and other efforts have closed the gap, better communication is necessary. Which is a good call for action for RaDIATE on this topic.

II. Discussion of Irradiation Parameter List/Table.
a. Parameters listed
It appeared that the list of parameters was fairly complete. However, there was some interest in describing the irradiation environment that each “community” (e.g. High Energy Physics, or Nuclear Fusion) was interested in mimicking with the particle beam.
b. Other interesting points of discussion

S. Roberts noted that micro-mechanics features are probably limited to the 10’s of micron range in length. This is due to the effort and time to use the FIB to machine the features. If wanting to use micro-mechanics on large grain materials (>5 um), one would need to “sample” the microstructure in various regions and directions of interest and piece together the “bulk” behavior from the individual samples. There is some interesting work in the area of modeling crystal behavior that helps with this effort (perhaps something for a RaDIATE mtg topic?). Or perhaps other machining techniques can be used (laser) to achieve larger mechanical test features.

The “reference material” used to help qualify the parameter values may be a bit simplistic. There are several materials that need to be researched and they all may have different associated parameters. We could expand the table to include multiple reference materials per “community” at the risk of making the table overly complicated. For now let us use numbers for one representative material. If the use of this table gains traction, we can expand upon it as needed. For fission power, probably three reference materials representing reactor vessel, fuel cladding, and fuel materials should probably be used.

The beam energy desired is not explicitly stated. This was on purpose. The beam energy needed to achieve depth of penetration, gas production desired is implied. But I think it may be easier to explicitly state the energy as a range so that it is easy to see where there are differences between applications and where there are overlaps.
III. Discussion of potential irradiation facilities
a. Slides are on the RaDIATE web-site. We heard from:
i. FETS-HIPSTER (P. Hurh for T. Davenne)
ii. Birmingham Dynamitron/Cyclotron (M. Freer)
iii. BNL BLAIRR and Tandem (N. Simos)
iv. PNNL Purpose-built Cyclotron (D. Wootan)
b. Capabilities/parameters of each idea should be gathered and presented in a tabular format. To do this, DPA rates in representative materials, beam energy ranges, modes of running, etc… need to be given for the different facilities. Some of the presentations included these parameters, others did not.
c. Some very good ideas presented. Funding is always a challenge. However in the UK, to support nuclear materials research, there appears to be a funding mechanism that could bear fruit for the UK ideas.
IV. Action Item List
a. P. Hurh will obtain input from various communities and collate into a more complete irradiation parameter table.
b. P. Hurh will obtain capability/parameters of each potential irradiation facility idea discussed and collate into a table
c. All – Look for means and methods to increase communication between accelerator and materials communities.
d. [bookmark: _GoBack]All – Be on the look out for other irradiation facility ideas/efforts.
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