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RaDIATE December 2012 Meeting Notes
12/13/12
P. Hurh

Present: Craig Moore, Alberto Marchionni, Bob Zwaska, Vaia Papadimitriou, Brian Hartsell, Kavin Ammigan, Chris Densham, Stephen Brooks, Colin English, John Hyde, Otto Caretta, Tristan Davenne, Barry Jones, Nick Simos, David Asner, David Senor

1) I apologize for the late start due to the dual ReadyTalk access numbers.
2) RaDIATE logo idea presented in P. Hurh’s powerpoint presentation (on the web-site). C. Densham expressed satisfaction. If others have comments and/or suggestions please send them to P. Hurh. Otherwise we will continue with this logo.
3) RaDIATE News
a. The MOU draft has been “pre-approved” and is being submitted by Fermilab to the DOE for approval. After it is approved, the MOU will need to be signed and then will be in effect.
b. No new news on post-doc recruitment. S. Roberts was not able to attend the meeting. P. Hurh will meet with him next week to get an update.
c. Project X Energy Station Workshop (https://indico.fnal.gov/conferenceDisplay.py?confId=5836) advertised by P. Hurh. Currently domestic (US) participation only, but some foreign attendance is probably ok. Contact P. Hurh if interested.
4) White Board Parameter Space Table updated by K. Ammigan and posted on web-site (http://www-radiate.fnal.gov/downloads.html).
a. Needs to have at least estimates of gas production/DPA (order of magnitude)
b. Need two gas columns, 1 for Hydrogen and 1 for Helium?
c. Note the Footnote about the Operating Conditions being only conceptual design information. We expect current RaDIATE studies to influence final operating conditions.
d. ESS window is planned to be aluminum and can probably be removed from the table.
e. C. English asked if proton radiation in thin windows was the only radiation or if we should be worried about thermal neutrons or other lower energy particles showering back from the target. More than likely the back-shower is small for a primary beam target window for a neutrino target. However, for a spallation target surrounded by moderators, there will be quite a lot. So, it depends on the design and each design will need to be modeled. For our studies we should assume to be concerned primarily with protons on windows, but the complete shower on thick targets.
5) Irradiated Materials Table is also updated by K. Ammigan and posted on the RaDIATE site (http://www-radiate.fnal.gov/downloads.html).
a. Again, we might need 2 gas columns for H and He.
b. Gas appm/DPA can be calculated by MARS for several cases (energy material, thickness, temperature) to help fill in the gas columns.
c. The idea is to look at the IMT and see if there is overlap with the parameter space table such that we can start looking at testing materials “on hand” rather than irradiating new samples. If we have to irradiate new samples, then the comparison helps us choose test parameters to fill in the “gaps” in data.
6) Report from “Oxford team”
a. B. Jones has been looking into Beryllium oxidation and radiation damage
i. Oxidation on the air side of windows could be an issue starting at 600 C. Excessive oxidation makes the surface rough and penetrates grain boundaries which could result in fracture. Barry notes that the white board parameter space as average temperatures in the 200 C range (windows) and so should be better, but irradiation could accelerate oxidation so it should still be looked at carefully.
ii. B. Jones indicates that structural materials, such as stainless steel, in contact with Be can be degrading to the Be due to reactions between the metals (intermetallics?). Most of our Be windows are brazed to SS!
b. P. Hurh forgot to ask about the POCO and IG-430 graphites that were given to Oxford. Have they gone through any characterization?
7) Report from “BNL team”
a. N. Simos reports that the BLIP hot cell facility is currently down to repair/upgrade the ventilation system. Hopefully it will be up and running again in January-February.
b. N. Simos also reports that the IG-430 graphite, that went through a run at BLIP in the neutron only location, are back in BLIP for another run until June. The plan is to do a direct comparison of neutron and HE proton radiation damage. However, a MARS and thermal simulation needs to be run to see if the irradiation temperatures are comparable.
8) Nikolai presented a talk on DPA model in the new MARS 15 code. On the web site (http://www-radiate.fnal.gov/meetings.html)
a. The talk covers recent improvements to the way MARS handles DPA especially at the very low energy end with good agreement with measurements and theory.
b. Some time was spent discussing the defect production efficiency, but that is also more relevant to low energy (close to one for high energy)
c. Nikolai explained that gas production is modeled very well in MARS, but warned that diffusion is not currently modeled at all. However Colin English and Barry Jones commented that for now they just needed a starting spot for their studies and that gas production per DPA would be fine.
9) P. Hurh asked how low can we go in an irradiation test beam energy and still have damage comparable (or somehow scalable) to high energy beam?
a. Nikolai explained that as long as the contributions from the various processes were relatively comparable the DPA should be relevant. He referenced the BLIP/LBNE study (see BLIP-mokhov-021910, slide 5) on web-site: http://www-radiate.fnal.gov/meetings.html) where it was shown that 188 MeV BLIP beam was comparable to 120 GeV LBNE beam.
b. However, it was noted that gas production may be very different as well and should be checked.
c. All old simulations should be run with the new code to take advantage of the improvements in MARS DPA and gas production models.
10) Graphite Irradiation Creep Paper discussion (only a quick 7 minute discussion):
a. N. Simos distributed a short presentation with a few words on graphite irradiation creep (we did not have time to go over this in the meeting, sorry Nick) In short, Nick shows in BLIP data the same modulus of elasticity response that was seen in nuclear studies done on graphite irradiation creep.
b. It was postulated that because of the low static stress nature of most targets and beam windows, creep may actually help to relieve built up stresses and may not be an issue.
c. But Barry Jones says, watch out! Because a component that is thermally stressed and then relieved by creep at high temperature will see the opposite stress when cooled and could cause problems.
d. Creep should stay in the mix of things to be concerned with in the RaDIATE study, but should perhaps be prioritized behind tensile properties?
11) Other
a. Next meeting mid-January, Pat to send out Doodle poll
b. Milestone reminder: Stage 1 interim report due from Oxford in about 2 months!:
i. Interim Study Status Report – This report will summarize progress during the first half of the Study. The report shall include any preliminary conclusions from the literature and data reviews and identify areas of research that warrant further investigation. The report shall identify any significant encountered or potential obstacles to the Study and include an estimated date of completion. (from Specification)

Action Item List

1) Add Logo artfully to the web-site (Hartsell)
2) Add minutes and presentation files to the web-site (Hurh, Hartsell)
3) Send updates to white board table and IMT to K. Ammigan (All)
4) Put together list of cases for simulation (DPA and gas production) and prioritize for Nikolai. After Nikolai does the first couple then we should be able to have S. Brooks or B. Hartsell run some (when they have MARS 15 latest version installed)
5) Oxford team (namely Barry) to continue literature review on Be and graphite to fulfill RaDIATE Stage 1. Perhaps Barry could summarize what he has found so far on Be damage and oxidation and distribute before the next meeting? (B. Jones, C. English)
6) Follow-up small meeting with S. Roberts to talk about post-doc recruitment (P. Hurh)
7) Follow-up with J. Marrow/S. Roberts on graphite characterization (Hurh, Ammigan)
8) Arrange Doodle poll for next meeting (Hurh)
9) Follow-up on MOU status (Hurh)
10) Continue C-C testing work at BLIP (Simos, Hurh, Ammigan)
11) [bookmark: _GoBack]Run a few cases of low energy beam on low-Z targets in MARS to compare the “damage profile” to that of high energy beam to help evaluate possible irradiation facilities for use in RaDIATE studies.

image1.tif





i

e rag Mo, e Moo, sVt P, i
e ks A, oD, s ke o g e .

»
3

o

B

s i o By o ek S Do A D e

Lplogieforth bttt o tothe ol Resy Tk s b

BN o o e o

i e e e

Dt s e e b et
Fermih e DO e e Al s e e HOU
ey

. o o o & e vt
e et ke e ek e

ey
© Py sy s
s s e ) oy

B
e B e Tl et 3K g

N e e s AR b o

b Rt o g 1 ot

& Nt st Oprng Conbios by
Coeptt e W e e RaDATE e
oot

o oty et

o ety et oty
o e oA e o
By e et ey b o o
e e e e
s e e e s S s b et 0
e et bl o el
e oy i o oo bt
o e s

I e S e by K A nd st

i ool et hise i



