LBNE-BLIP Irradiation Test Meeting Minutes
2/19/2010
P. Hurh

Nick Simos from BNL was at FNAL for a one day meeting to discuss the LBNE-BLIP irradiation test progress with involved FNAL personnel. The agenda was written by P. Hurh and is included in the LBNE document database.

Introduction- P. Hurh introduced the gathered group (N. Simos, C. Moore, J. Hylen, M. Martens, V. Papadimitriou, B. Zwaska, P. Hurh, J. Misek, N. Mokhov (intermittent), E. McCluskey (intermittent), and J. Strait (intermittent)) to the agenda and goals of the meeting. The following 4 goals were laid out:

1) Approval to test with BLIP 2010 beam run (in light of lower than expected DPA estimates).
2) Determine best capsule environment (vacuum, helium, or argon considering irradiation temperature estimates).
3) Determine final sample configuration.
4) Determine dates for shipment of hardware to BNL

MARS analysis- N. Mokhov presented results of his latest analysis using the second iteration of sample materials and layout. The 1/12/2010 phosphor image measurement of beam spot at 94 µA current was used as input. DPA estimates for graphite ranged from 0.1 to 0.13 DPA or about half of the 0.2 DPA that correlates to the extreme damage Nick Simos has seen before with graphite/C-C samples. We had expected to see about 0.4 DPA from the first analysis (that assumed a smaller beam spot size). Incoming beam energy was predicted to be 188 MeV to achieve 112 MeV on the exit of our sample box. Nick Simos reported that we need to reduce that to 181 MeV which is the next closest mode for the Linac. It was postulated that this could be done by thinning the direct water-cooled sample container aluminum walls, but this needs to be checked. Energy deposition was shown to be down by a factor of 3 from the last run. Hydrogen production was calculated and shown to be small (needs to be converted to APPM and compared to Meimei Li’s characterization). Helium production was shown but a final number was not shown because it appeared so small. However, it is desired to improve statistics to get an actual number since helium production plays a major role in radiation damage at high energy proton levels. Nikolai will add his presentation to the LBNE document database linked to this event.

Thermal analysis – P. Hurh presented 3 thermal models of a sample capsule under beam conditions. One model was created by Z. Tang and included detailed sample geometry, but did not model window deflection. Another model was created by N. Simos and did not include sample geometry, but did model window deflection (and subsequent contact conductance). The third model (simplistic model) was created by P. Hurh and did not model transverse heat flow, but did account for window deflection and contact conductance under helium and argon gas environments. It was shown that argon gas environment kept the samples within the desired temperature range and was not as sensitive to contact area issues as the vacuum environment. P. Hurh recommended the argon gas environment for the test. Future work includes incorporating contact area into Z. Tang’s model and investigating the threshold of annealing method to monitor irradiation temperature using the C-C samples. P. Hurh’s presentation will be included in the LBNE document database linked to this event after it has been updated with the latest energy deposition values.

Hardware Status and Schedule – J. Misek presented layout drawings of the sample capsules in their holders and basket. He also presented a timeline for near future work. Actual production test parts were shown at the meeting by J. Misek. The critical path was for Be and Albemet samples which were not expected until after the target 3/25/2010 beam insertion date (specified by N. Simos). The next most critical path was the delivery of the IG-430 material which just makes it in time to meet the 3/25/2010 beam insertion date. The welding of the capsules in an argon purged glove-box was discussed. This process will be practiced the week of 2/22/2010 to determine if the welding can be done without damaging the samples (visual inspection) and with confidence in the leak tightness (the practice capsule can be leak-checked). In case the practice does not succeed, N. Simos will investigate e-beam welding the capsules at their usual vendor in NY, checking for availability and capability (this has been done many times for BLIP targets in the past). Obviously e-beam welding will result in a vacuum environment inside the capsule. Joel’s layout drawings and schedule will be added to the LBNE document database linked to this event.

Tensile Testing Consideration – Not enough time to discuss.

Summary and Final discussions – P. Hurh moderated discussions to answer the four goals outlined in the agenda:

1) Approval to test with BLIP 2010 beam run- Although the DPA values are lower than expected, all agreed that there was value in continuing with the test. Concern that the beam spot would again be increased to protect the downstream isotope production targets was expressed. N. Simos reports that there should be another measurement of the beam spot available soon. He will provide us with that information in a timely fashion so that we have confidence in a “baseline” DPA expectation. There is the possibility that small gains in DPA can be realized since our samples act as degraders in the beam, increasing the spot size at the sample box exit (meaning that the beam spot can be smaller at the sample box entry). Also small gains in beam current have been reported lately. But, altogether, these are expected to be less than a 5% increase. Running our samples in beam for 11 weeks instead of 9 is a possibility since the run is now expected to end around 6/10 instead of the end of May.
2) Sample capsule environment – It was decided to continue with the argon gas environment. As described above, welding tests will be conducted to prove feasibility. The back-up plan is to go with the “traditional” vacuum environment and e-beam weld in NY.
3) Final sample configuration – The following changes were made: Replace the Albemet sample capsule with a second IG-430 sample capsule. Replace the h-BN sample capsule with a second POCO ZXF-5Q sample capsule. Combine the h-BN CTE samples into the Be sample capsule (Be will only be tensile samples). The reasoning goes as follows: with uncertainty in the argon welding process, perhaps saving some whole capsules for later irradiation, and achieving better testing statistics it was decided to double up on the most interesting graphite sample materials (POCO ZXF-5Q and IG-430). Albemet already has been investigated by past tests (up to 0.4 DPA) and so was removed from this test. Be tensile samples are robust enough to withstand tensile testing. Confidence that the h-BN tensile samples are robust enough to do the same is low. So combining the best sample types of each material seems desirable (densities are comparable). This also has the added benefit of likely expediting the Be tensile sample production since the vendor can focus on just the Be tensile samples rather than the Be CTE samples and the Albemet samples. Finally it was decided to thin the aluminum plates on the front and back of the directly water cooled sample box down to 1 mm (from 2.39 mm) to try to lower the beam entry energy requirement to 181 MeV. Joel will modify the sample layout drawing according to the listed changes and will post to the LBNE document database and send to N. Mokhov for final MARS analysis.
4) Dates for shipment of hardware to BNL- In order to allow time for last minute modifications at BNL, all hardware should be shipped or transported to BNL before 3/22/2010. When beam insertion is performed and beam tuning is done, FNAL personnel (J. Misek, P. Hurh, N. Mokhov) shall visit to help and observe (3/25/2010).

A final note: The funding must be in place (either PO as planned or other “arrangement”) by 3/7/2010 or this test will be seriously jeopardized.
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