Description of Meson Test Beam Facility and its Capabilities

The Meson Test Beam Facility is a user experimental area located in the Meson Detector Building at Fermilab.  It is a shielded area that has approximately 6 locations in line where users can set up equipment to test.  Use of this facility must be approved by the laboratory management.  The process of obtaining approval can be made by contacting the test beam coordinator (Erik Ramberg, ramberg@fnal.gov) as outlined elsewhere on this site.  

Fermilab supports serious efforts in this area by assisting in the approval process for the test beam effort, in setting up and dismantling any large equipment infrastructure, delivering the required beam and by providing DAQ and beam monitoring assistance.  The experimenter can arrange with the various Divisions at Fermilab for additional support, such as equipment loans or construction for your project, by indicating such in a Memorandum of Understanding which is part of the approval process.  Funding of support by Fermilab is determined on a case-by-case basis.

The MTest beamline has 120 GeV protons from the Main Injector impacting on a 40 inch piece of aluminum to produce a general purpose unseparated secondary beam.   These protons currently spill out from the Main Injector during a 0.6 second flattop.  Normal running is one of these spills per minute.  Some running can be made at higher rep rate, if approved by the Accelerator Division.  

The beamline can be tuned to 120 GeV to select for non-interacting Main Injector beam protons.  The intensity for this tune can approach 700 kHz as a administrative maximum.  The highest rate that has been achieved  is about 200 kHz.  All momenta below 66 GeV can also be tuned for, with rates depending on the specific momentum (on the order of 50 kHz for 66 GeV down to a few hundred Hz for 5 GeV).  The composition of the beam is mostly protons for the higher momentum tunes and mostly pions below 40 GeV.  The lowest momentum tunes will have a higher proportion of electrons.  The spot size is typically a few cm wide, but it is possible to make this smaller with judicious tuning of quadrupoles.  

It is possible to do particle identification in the facility.  Two very long beamline Cerenkov counters can be used to distinguish particle species on an event by event basis.  Also, there are secondary targets in the beamline, as well as sweeper magnets and convertors that can be used to attempt to deliver a larger fraction of electrons, but electrons from the primary target will be higher in rate.  Finally, there is a beam absorber in the middle of the user areas such that only muons can be delivered after that point.   

There are 2 major sections for users:  the upstream, smaller section called MT6A (or MT6-section 1), which has 2 experimental areas, and the downstream, larger area called MT6B (or MT6-section2), which has 4 experimental areas.  See:

             http://www-ppd.fnal.gov/mtbf-w/mt6.ps
for a drawing of the layout.  One of the areas in each section is a sheltered, air-conditioned hut for cleaner operations.  Each area has gas delivery and gas exhaust lines leading to it.  Each area also has a limited number of HV and signal cables going to it, with the capability of the user installing more.  

There are a total of 6 MWPC stations scattered throughout the facility.  3 of these are read out by the ACNET control system on a spill by spill basis.  These show the accelerator operators the current conditions of the beam.  The other 3 MWPC stations, located in MT6B, are for use by experimenters on a particle by particle basis.  In addition, there are 4 planes of silicon detectors that can be read out on a particle by particle basis.  There are 4 scintillator paddles along the beamline for triggering purposes.

See:

            http://www-ppd.fnal.gov/mtbf-w/mt6_detectors.jpg
for a description of the location of these detectors.

