DUSEL Beamline Working Group Meeting #12
October 20, 2008 – Snake Pit

Summary
(REVISED)

Present:  Mike Andrews, Jeff Appel, Dixon Bogert, Don Cossairt, Bill Griffing, 

               Nancy Grossman, Dave Harding, Jim Hylen, Vic Kuchler, Chris Laughton, 

               Byron Lundberg, Mike Martens, Elaine McCluskey, and Gina Rameika.  

Guests:   Phil Adamson, Kris Anderson, and Pat Hurh
By Video: Bob Wagner at ANL and Milind Diwan (and others?) at BNL

Absent: Alan Bross, Sam Childress, Rob Plunkett and Bob Zwaska, and George Velev.
             John Corlett and Mike Zisman at LBNL.
Next Mtgs.: Weekly for a while.  Here’s the upcoming presentation schedule so far:

            October 27:        Tritium mitigation  -  Rob Plunkett

            November 3:      NuMI Magnets  -  Dave Harding                                         
                                           NOTE: PAC MEETS THIS DAY

            November 10:   Geodesy and Alignment - Virgil Bocean 
            Beam Monitoring ?

            Near Detector and Bypass - Need and Size ?

            DOE view ?  -  Ron Lutha and/or Steve Webster 

            Management ?  -  Greg Bock and/or Dixon Bogert

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).  

although they do need comprehensive information on these topics.
NuMI Lessons Learned –  Radiological Concerns, Beam Heating, and More - Byron Lundberg
As usual, see the AD documents data base for the presentation slides: 
     http://beamdocs.fnal.gov/SNuMI-public/DocDB/ShowDocument?docid=355
Byron’s presentation focused on the use of the MARS simulation package in understanding radiological and related issues associated with the NuMI project.  He noted that, in spite of the eight orders of magnitude variation in energy-deposition levels studied, MARS got activation levels in the decay-pipe concrete right within a factor of about two! This comparison was based on cores taken in the concrete shielding from the bypass walkway at NuMI. In discussion, it was noted that there remains a need for more such benchmark tests of MARS. This is a tribute to Nikolai Mokhov and his group, who maintain the MARS simulation package. Another point was the importance of following the transport (in air and by diffusion) of the primary activation that is predicted by MARS.
[It was noted that there are activation tests going on right now, with samples being removed from the NuMI area as the meeting was going on! These tests are being done as part of T-972, “Shielding and Radiation Effect Experiments (Pbar target station and NuMI absorber & MINOS)” by the FNAL-Japan Radiation Physics Collaboration Team, a collaboration involving Mokhov’s group, the Accelerator and Particle Physics Divisions, and researchers from the Japan Atomic Energy Agency (JAEA), KEK, the Japan Synchrotron Radiation Institute (JASRI), and three universities in Japan.]
Of course, scaling from the NuMI beamline by the relevant factor of 6 to 10 will also guide design of the DUSEL beamline.  MARS can be used to determine relative scale factors due to differences in the NuMI and DUSEL geometries, etc. 
To support the claimed factor of two agreement between MARS calculations and measurements, Byron showed a plot of tritium density as a function of radial position in the decay pipe concrete.  Measured values came from two-foot long core samples taken from the outside surface of the concrete on the walkway side at two z positions.  Densities derived from the MARS calculations show a four-orders-of-magnitude drop in tritium density from the inner surface to the end of the samples, where the Monte Carlo statistics start to limit the precision of the prediction.  Through most of the core sample, the tritium migrating outward is swamped by tritiated water vapor migrating inward from the walkway surface, but there are a few points sufficiently deep in the concrete that the outward-migrating tritium can be clearly seen.  The inner three core-sample points at each z position show an upward trend that aligns to within a factor of two with a short extrapolation of the MARS-derived estimates.  
The "walkway tritium" was produced in the Target Hall and subsequently transported as vapor down the walkway tunnel. The transport of this tritium was not originally anticipated and modeled. This fact is not explicit in the slides, but was alluded to as a “Failure to integrate with larger system” in the list of pitfalls and was a point of discussion.
The MARS code was declared the official standard radiation simulation code by Director John Peoples. More relevantly, it is the only code which is really appropriate for this work, other candidates (CASIM and FLUKA, for example) not being as well tuned, etc. Concern was expressed about the MARS code not being in the public domain, and its being maintained by a small group of people. The same is true of FLUKA. MARS or a suitable replacement code system is of paramount importance for DUSEL and other Fermilab projects. Its maintenance and improvement will require a sufficient allocation of staff resources.
Where there are expectations of common relevance, MARS has been checked, and in turn has checked, the GNuMI code used by MINOS.  There has been agreement in these cases – where the biggest effects are from the more primary energy-deposition.

There was concern about the availability of computing cycles, given that the process of using such codes for design is very iterative. One develops various designs/models, runs the code, and chooses directions from those results, only to have models further modified and the code rerun to answer later design questions. The simulation code was a resource throughout the project, and was upgraded during the period of its use. 
An additional concern expressed at the meeting was the effort required to go to and from engineering drawings and models as used in the simulation codes – both for the radiation and heating questions raised during the design process. However, this did not seem to be a total disaster, as there are some tools available now. Having less labor-intensive techniques was nevertheless desirable.
