DUSEL Beamline Working Group Meeting #27
March 23, 2009 – Snake Pit
Summary

Present:  Jeff Appel , Sam Childress, Don Cossairt, Nancy Grossman, Dave Harding, 
                Jim Hylen, Vic Kuchler, Byron Lundberg, Mike Martens, Rob Plunkett, 
                Gina Rameika, George Velev, and Bob Zwaska
Guests:  Kris Anderson, Peter Lucas, and Pat Hurh
Video:    Bob Wagner and from ANL
Phone:   (none)
 Absent: Mike Andrews, Alan Bross, Dixon Bogert, Chris Laughton, and Elaine McCluskey               
               Mary Bishai and Milind Diwan from BNL 

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

3/30  No Meeting
 4/6   Continuation of Report on Visit to J-PARC

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).  
Report on J-PARC Visit  - Sam Childress and Jim Hylen
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). 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.
A group of Fermilab employees (Sam Childress, Jim Hylen, Pat Hurh, Salman Tariq, Gina Rameika, and Herman White) visited J-PARC about a week before the discussion in this meeting, and saw, in particular, the 50 GeV accelerator, the hadron hall, and the neutrino-beam-relevant T2K target hall/absorber/near detector hall. There was not much time available with the experts who were busy getting ready to turn beam on to the T2K target the next month.  On the other hand, this early visit allowed access to facilities before irradiation.
Sam Childress covered the 50 GeV accelerator (to be started with running for physics at 30 GeV) and primary beam line. Jim Hylen’s presentation covered (in conjunction with a second meeting two weeks later) the target hall, absorber, and near detector hall.
The site is compact, with the beam for the T2K program extracted from the accelerator to the inside of the ring, and requiring a superconducting transport system to get the sharp left bend used. The beam is angled down almost 3 degrees (like the NuMI beam) even though the far detector is only 295 km from the target. This is because much of the off-axis angle of the T2K experiment comes from the vertical angle down, the center of the neutrino beam passing under the far detector. The angle is somewhat changeable by replacing the target and horn elements and their carriages.
Initial operation of the primary beam will be at 30 GeV, with 100 kW on the target.  Planned upgrades should take the power on target to 450 kW, then 1.66 MW, all at 30 GeV, with an eventual goal of > 3 MW at 50 GeV. The installed facilities include permanent parts which could handle the final power on target, but many technical components will have to be replaced to get to the eventual goal. For higher beam power, there will have to be upgrades to the rf (more cavities added) and additional power supplies. Also, especially for target hall technical components (target, horns, etc.), the current technical component designs are for 750 kW and the components will need redesign and replacement for MW beam power. Another example is the cryogenic magnets which will run at 4400 A for 30 GeV beam, and have only been tested in place to 5000 A. The cryogenic magnets for the primary transport are planned for final beam energy and power usage. (One hopefully short term caveat to this is the current problem of not being able to run corrector coils at design fields.) The Fermilab team did not have the opportunity to see details of laboratory testing of individual cryogneic magnets, and the currents to which they have been trained. It is likely that the decision to only test the installed magnet string to 5000A was simply one of conservatism - "Don't break something trying to demonstrate 50 GeV capability before solid 30 GeV physics running has been accomplished". 
The facilities in this part of the project were lavish compared to what has been done at Fermilab. There is crane coverage essentially everywhere, even in the tunnels, though the heavy magnets are still handled with a magnet mover.  Aisles are wide and floors are epoxy coated and clean. Visitors were impressed with the facts that the tunnel floor (12 m below grade, and 2 m below the water table) were dry everywhere.  The tunnel is supported on piles, not all of which were supported on bed rock.  The largest settling of the tunnel was about 2.5 cm, with the maximum out-of-level height being only 4 cm.
Commissioning is being done with 0.1% of the initial beam intensity, with a first extracted beam to the abort line on December 23, the same extraction as used for neutrinos, but without firing the kickers for the latter line.  The beam tuning system at J-PARC calculates suggested corrections on each pulse, but, unlike NuMI, does not yet automatically send those corrections to the power supplies. 
Some of the initial problems include 1) low-frequency noise on the main magnet bus of the 30 GeV accelerator and 2) RFQ discharges (leading to a plan to replace the RFQ).
The superconducting magnet chain has a beam acceptance of 200 pi, and is protected by an upstream magnet region with beam acceptance of only 80 pi.  On the other hand, the resonant extraction region uses unshielded components like septa, etc. Sam was worried about the operation and replacement issues associated with beam loss in this region.

Jim Hylen began his presentation with a discussion of the T2K Target Hall. DUSEL comparisons to NuMI of interest include 
a) surface pit (cut and fill) vs mining for the target hall

b) inert gas in a sealed target pile vs dehumidified air
c) crane redundancy for hot picks of components (also like CERN) vs crane electronics removal

d) tritium handling (comparison not made in slides or presentation)

e) inert gas surrounding the beam dump vs dehumidified air at NuMI again

f) beam monitoring (comparison not made in slides or presentation)

g) 110 m target-to-dump distance vs 200-300 for DUSEL

In order to have the helium volume for the target, decay pipe, and absorber, a single volume is used, without windows. It is a big evacuatable water-cooled steel box with two large aluminum-plate portals, built by a Japanese shipbuilding company. The length of the steel helium box is about 110 m [15 m (target pile) + 94 m (decay volume length) + a length to enclose the dump]. The optical-transition-radiation (OTR) monitor of the beam just upstream of the target is mounted on the first section of horn in which the target is located. There is a long path in helium for the light to get out of the shielding to a camera for readout. There are multiple foils on a rotating disk. The target hall is taller than that for NuMI to allow for additional concrete shielding there.  Elsewhere, the decay pipe, etc. is surrounded by 6 m thick concrete shielding.
The facilities for the T2K beam are much less open than those for the upstream systems. There are many very narrow paths, some made of simple grating over 16 foot drops, for example. Pictures show how crowded the equipment placement is.  It is necessary to “dismantle everything” to service anything in the middle or end of the mechanical room. Jim commented that it is tighter than NuMI after the dehumidification elements were added!  This happens when the civil construction planning gets ahead of the technical-component planning.
Many components are built outside Japan (e.g., the OTR and monitor stack at TRIUMF; beam window, target, and beam collimator in the UK; and Horn 2 in the US). The target is run very hot (above 400 degrees C) in order to minimize the effects of radiation damage, thereby trading off the risks of target oxidation versus radiation damage. Concern by the T2K people over contamination of the main helium volume oxidizing the graphite target led them to make the target helium a separate, self-contained system. The cooling of the target assembly (windows and graphite elements) is done by high velocity helium flow in a closed system. [The target system involves fairly high technology as shown in the slides, but was not much discussed at the meeting.] This system compares with the low-temperature, water-cooled target in air at NuMI. The equivalent of Horn 1 in NuMI is build at J-PARC in two sections, the first containing the graphite target. A similar solution is being considered for DUSEL. 
[In response to a question, Byron Lundberg noted that he has modeled the T2K target/horn system and found that it is 10-15% more efficient for on-axis neutrinos at lowest energies than the NuMI design.  The advantage is gone by the energy of the fist-oscillation-maximum.  After the meeting, Mary Bishai noted that according to her notes on Byron’s T2K simulation and her FLuka NuMI simulation, Byron gets 40% more flux at 0.8 GeV (second oscillation maximum), but 45% less flux at 2.4 GeV (first oscillation maximum). There is some difference to be expected from the MARS vs FLUKA simulation, but these effects seem smaller, and in general MARS yields are higher over most of the energy range than those from FLUKA. Also, the targets have different geometry and density. This data is for a horn configuration optimized for low-energy pions. Sliding Horn 2 downstream 1.5m will "balance" the results at the two oscillation maxima.]
At J-PARC, Horn 2 was still un-installed because of an interference with earthquake braces, allowing the visitors to see the horn. Avoiding the braces requires redesigned strip lines, about which Larry Bartoszek questioned the adequacy of the cooling.

The beam dump is made of graphite blocks, spring loaded to allow for thermal expansion by 8 mm at 400 kW. The blocks are located inside aluminum cooling plates “with water lines and valves everywhere”.

[The presentation and discussion was suspended until the next meeting, April 6, 2009.]
