


MOU for LC in Testbeam at Fermilab


Sept 22, 2004





Beam Composition, Energy, and Rates


First Draft by D. Underwood





        A considerable number of different tests are required over an extended period of time, perhaps roughly two years. We will have different requirements at different times, and it is our intention to coordinate these needs with gradual improvements in the test beam as much as possible.  


       The earliest tests will involve primarily Electromagnetic calorimeters, and the stand-alone tests of tail catcher/muon detector, with only simple tests of parts of hadron calorimeters.  Therefore the emphasis will be on electron beams at a range of energies up to the highest feasible energies, perhaps up to  25 GeV/c, and pions and muons over a range of energies, such as a few GeV up to 66 GeV.  Eventually in the program there will be a requirement for lower energy pions, down roughly 1 GeV.


        The rates required are also a function of which part of the program is active at a particular time.  In general, we need low instantanous rates, and high integrated flux.   This Implies a good duty cycle, eg percentage of beam spill time vs total time. This may be accomplished in different ways at different times, eg when NUMI is running or not running.  Also, the high instantaneous rates due to the 100 KHz bunching by the resonant extraction are of concern.  We will require that this bunching be moderated to the extent possible.


Cut  XXX There are discussions of duty cycle, problems of multiple events in a bunch etc elsewhere in this proposal.   XXX  





  The instantaneous rates for pions and muons and low energy electrons should be  within present capabilities of the test beam.  However, it is likely that facility improvements for high energy electrons and low energy pions will be required.





	Specifically:


First 6 months of operation:


      Electron beams of 2.5  GeV to 25 GeV, momentum selected and/or tagged to +- 1% sigma, and cherenkov tagged at high efficiency (better than 99 %) , at rates of up to 1 KHz, with no more than a factor of 20 other particles in the beam with the electrons.   The material in the beamline must be minimized in order to minimize radiation which spreads the energy spectrum of the electrons.  The momentum tail of the beam must be well understood.  It is expected that material reductions will be made with vacuum, helium bags, consideration of beam detector elements., etc.  An improvement of ratio of electrons to other particles may be required as tests progress.  XXX  (there was text cut here ) 


        A total of  10^6 to 10^7 electrons will be needed in the first part of the program.


 


         Muons, momentum selected for some tests, and with a spread of energies for other tests. Fluxes up to  tens of Hz total over the beam , with no more than a factor of 20 other particles in the beam.  In the case that these are momentum selected, they must be cherenkov taggged. Energies required are from 2 GeV to 20 GeV. 


        Pions. For some parts of the program the most stringent requirement is for low rates, maximum 100/cm^2, and in some cases maximum of 100/second total rate.  Higher rates will be needed for some tests of the tail catcher.  At this early stage of the program, energies from 3 to 66 GeV are suitable. The momentum must be tagged to +- 1% sigma. Cherenkov tagging to differentiate pions from kaons, protons, muons and electrons will be needed  





Later in the program:


    The emphasis will be on testing the combined systems of EM calorimeter, Hadron Calorimeter, and Tail catcher. 


	Pions:  Energy  down to 1 GeV will be required, and lower energy is preferred. 


Momentum selection and cherenkov tagging as above.


	Electrons: Either cherenkov tagging to achieve purity of 99.5 % or a modification of the beam operation to achieve high purity will be required. 


 





     


         











