DUSEL Beamline Working Group Meeting #27
April 6, 2009 – Snake Pit
Summary

Present:  Mike Andrews, Jeff Appel , Sam Childress, Don Cossairt, Dave Harding, 

                Jim Hylen, Vic Kuchler, Chris Laughton, Mike Martens, Rob Plunkett, 
                George Velev, and Bob Zwaska
Guests:  Phil Adamson, Pat Hurh, Gary Leonard, and Peter Lucas
Video:    Bob Wagner from ANL
Phone:   Mary Bishai from BNL
 Absent: Alan Bross, Dixon Bogert, Nancy Grossman, Byron Lundberg, Elaine McCluskey, 
                   and Gina Rameika               
               Milind Diwan from BNL 

               John Corlett and Mike Zisman from LBNL.
Next Mtgs.: Here is the upcoming schedule:

4/13  Summarizing Lessons Learned from NuMI
Other Possibilities:

           Near Detector Needs for DUSEL

           Integration Issues (e.g., cables, etc.)

           Power Supplies 
Additional Agenda Items for Upcoming Meetings

          Mechanism(s) for getting neutrino community input/buy-in on a set of beam 
                 parameters                      

          Measurements related to the causes of corrosion in the NuMI tunnels

Action Items 

           Think about how to specify measurements related to the causes of corrosion in the    

                  NuMI tunnels.  

           Find out what reports might exist at J-PARC on this topic (Jim).  
Continuing Report on J-PARC Visit  - Sam Childress and Jim Hylen
This is a continuation of the report from the meeting on March 23, 2009.

As usual, see the AD documents data base for the presentation slides: 
        http://beamdocs.fnal.gov/SNuMI-public/DocDB/ShowDocument?docid=389
There are two sets of presentation slides in the document above, one from Sam Childress, (50 GeV accelerator and T2K primary beam) and the other from Jim Hylen (target hall/absorber/near detector hall). Jim’s slides have been updated since the last meeting and discussion. The slides are only a starting point for the discussions. What is recorded here is primarily from those discussions during the presentation.  Emphasis in these notes is on items which compare and contrast with the NuMI installation and/or DUSEL expectations, and not on elements related to the progress of projects at J-PARC.
The discussion focused on the visit to the Target Hall at J-PARC, beginning with the slide number 46 of the updated file. Among the highlights of the pictures and comments from Jim were 
• Remote connections

• Differences due to helium filled target pile

• Differences due to surface Target Hall
The J-PARC “surface” Target Hall is 30-40 feet underground, compared to the NuMI Target Hall which is about 120 feet below grade. In order to shield the near-surface facility at J-PARC, there are 20 cm concrete-equivalent walls and doors in the surface building, and massive concrete shielding blocks which take the place of NuMI’s tunnel rock overburden. However, access to the target is slower since these shielding blocks must be moved and stored in the access process. Both facilities hang the technical elements from the shielding. At J-PARC, the ability to change the (off-)angle of the neutrino beam comes from how far the technical elements are hung from the shielding. There is poured concrete over the decay pipe and beam dump rather than shielding blocks, limiting repair capability there (said to be done for budget reasons).
The bend of the proton beam is just before the target at J-PARC – which does not allow the more extensive control and monitoring of the final neutrino beam angle possible at NuMI – with its longer beam line after the final angle is established. The specification on beam angle at J-PARC is ~ 1 mr. For NuMI, the specification was that resolution be better than 0.06 mr, and it is 0.025 as implemented – with two beam position monitors separated by about ten meters. Focusing on an appearance measurement and the shorter baseline in Japan make the requirements less stringent than for NuMI, and for DUSEL. The J-PARC final bends are made with magnets placed right up to the half-meter concrete wall at the Pre-target to Target Hall transition. The T2K superconducting-magnet horizontal bend is followed by a down-bend and other optics (both with normal-conducting magnets). The space is tight, with very little room between the final primary magnets and the shield wall. Inside the helium filled target box is another mass of steel shielding, which will help shield the magnets from the target’s backscattered radiation.
The main 40 ton crane has duplicate motors as protection from failures while handling hot items. There are no plans for removing electronics as at NuMI. However, there is more shielding between the crane and hot elements when running. Issues of having a shielded garage for a DUSEL crane (expensive) vs electronics replacement/removal (by a contractor at NuMI, with attendant time delays for organizing the work) deserves a complete risk analysis and value engineering study. 
The J-PARC lifting fixtures for the shielding blocks seem to be commercially made, possibly of the type used for handling shipping containers at ports and railheads. The horn modules are power-testable at J-PARC, even when hung finally from their shielding blocks and in storage. Of course, as someone noted, the flip side of using a commercial lifting fixture for the shielding blocks is that the shielding blocks have to be custom designed to mate to the fixture rather than vice versa.
The horn water-spray-cooling pump-out lines are redundant, but near the limit for suction pumps (a lift of nearly 9 m). Also, the ceramic isolation joints are very close to the horn, much like the Fermilab Booster Neutrino Beam system, raising issues of reparability. Otherwise, the horn cooling system is conceptually like that in NuMI. 

At J-PARC, bolted connections on the strip lines are made all the way to near the horn, not as much welding of strip-line joints as at NuMI. Horn alignment is done by via translation of the entire shielding/horn module. NuMI has shafts through modules for the target and horn 1; but Jim felt that the J-PARC method makes more sense. The power supply room for the horns is farther away at J-PARC than at NuMI, requiring the use of transformers.
At J-PARC, the absorber area has lots of room for mechanical components, but in the target area, space is as restricted already as NuMI is after addition of the dehumidification system. What happens if there is need to add mechanical equipment in the target area?

The decay pipe volumes for J-PARC, NuMI, and DUSEL (roughly 1500, 2000, and 3-4000 cubic meters, respectively) are not so different.  As noted earlier, J-PARC keeps this evacuable volume (including the target and horn regions) in a single helium box. For DUSEL, we may expect to want module replacement times to be short. Using a helium volume adds delay to such a process. The helium box was said to have a lower leak rate than Jim Hylen imagines measurable.  
The slides contain a table of some detailed comparisons between J-PARC and NuMI, which are worth studying. We did go over some of the major items quickly near the end of the meeting.

It was noted that it will be useful to make a return visit to J-PARC after a year of running to see what worked well, what problems come up. One might hope for more time to go into more details than was possible on this trip. Perhaps a trip to learn about CNGS running would also be useful.
