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1) PREAMBLE


This document describes an understanding between the MINERA Collaboration and the MINOS Collaboration concerning the installation of the MINERA detector in the NuMI Near Hall on the Fermilab site.


2) PLACEMENT OF MINERA IN THE NUMI NEAR HALL

The positioning of the MINERA detector in the NuMI Near Experimental Hall has been driven by two main goals; optimizing the physics output of the MINERA experiment and minimizing impact on the current MINOS experimental installation.  Recent results of physics-driven detector optimization and detector support-stand modifications have facilitated meeting both goals.  

The furthest downstream position of MINERA is limited by the MINOS magnet coil assembly that extends 1.7 m upstream from the upstream face of the first MINOS plane. With respect to the magnetic field itself, MINERA has shown that there is no effect of the field on MINERA PMT performance nor any effect of MINERA steel on the magnetic field within the MINOS steel plates at the minimal 1.7m separation between MINERA and MINOS.  

2.1) Minimizing modifications to the current MINOS  

configuration.

Recent physics-driven modifications of the MINERA outer detector (OD) and changes to the method of suspending the MINERA detector on its support stand enable MINERA to be centered transversely on the NuMI beam without requiring any modifications to the main (west) row of MINOS electronics racks.  If the space between MINERA and MINOS is kept under 2.8 m, the MINOS DAQ console will also not have to be modified (moved further to the west). The remaining unavoidable modifications to the current MINOS installation will be itemized in section 4) of this MOU.

2.2) Acceptance of muons, originating in MINERA, in the active area of the MINOS Near Detector
Assuming a 4-year run with one year running in the LE NuMI beam configuration and 3 years running in the ME NuMI beam configuration, the overall average fraction of events where a muon, created in the fully-active fiducial volume, exits MINERA and misses the active area of the MINOS near detector is 6.7% at the closest possible separation (1.7m) between MINOS and MINERA.  This inefficiency rises at 5.1%/m as the distance between MINOS and MINERA increases to 4.7m where 22% of the muons miss MINOS.  If we take restricted extreme kinematical regions and the nuclear target fiducial volume, these numbers increase.  For example, for high-Q2 elastic scattering from the nuclear targets, the fraction with muons missing the active area of the MINOS near detector is 11.4% at the closest possible separation (1.7m).  There is a statistically significant physics advantage to having MINERA as close as possible to the MINOS near detector.
2.3) Activity in MINOS from Interactions in MINERA.

The effect on MINOS event reconstruction of particles originating in MINERA and entering the  MINOS near detector is a serious concern for both collaborations.  It has been discussed at several MINOS collaboration meetings including plenary presentations at Ely 2004 (MINERA Impact Studies – Steve Boyd, Donna Naples and Vittorio Paolone) and an entire session devoted to this topic at Ely 2005 (presentations by D. Naples and J. G. Morfín).  At a separation of 1.7m, the fraction of MINERdigits overlapping a MINOS event in space and time (150 ns window) within the MINOS target region is 1.2% in showers and 0.5% in reconstructed tracks.  This fraction decreases at roughly 0.2%/m reaching 0.65% in showers and 0.35% in tracks at a separation of 5m. These fractions do not take into account the use of MINERA track information to remove the overlapping digits.





2.4) Restrictions on the Placement of MINERA from       Safety and Maintenance Concerns

      According to Mike Andrews of ES&H, the space required between MINERA and MINOS by safety concerns is 0.56m (22”).  An additional important point is that where (from what point on MINOS to what point on MINERA) these 0.56m are measured depends on from which side you enter the space between the MINERA and MINOS detectors.  If entering from the west, the 0.56m separation between the detectors would start at the most upstream plane of the MINOS detector and thus is ensured by the 1.7m separation demanded by the coil assembly. If entering from the east (the magnet coil side), the 0.56m would start at the upstream end of the magnet coil assembly and would dictate a 1.7m + 0.56m = 2.26m separation between the downstream face of MINERA and the upstream face of MINOS.   Thus, demanding all entries into the space between MINERA and MINOS will be from the west side, the MINERvA detector can be placed flush with the MINOS magnet coil assembly from ES&H considerations,

      According to Jim Kilmer, MINERA project engineer, to be able to perform maintenance on the magnet coil assembly, a space of 0.28 m (11”) is required between the downstream face of MINERA and the upstream extent of the magnet coil assembly.

2.4) Summary of Placement of MINERA in the NuMI Near hall

The efficiency of MINOS to measure muons from MINERA increases much more rapidly than the potential interference with MINOS reconstructions as the separation between MINERA and MINOS decreases.  Furthermore, in the discussions following the presentations at Ely 2004 and Ely 2005, the absolute rate of overlapping digits at the minimum separation (1.7m) of the two detectors was considered to be acceptable to MINOS, particularly with the potential of subtracting this small contamination using MINERA tracking input.  

The proposed location of MINERA is therefore as close to the MINOS coil as allowed by safety and maintenance considerations.  This is 0.28 m (11”) and implies a separation of 2.0 m between the downstream face of MINERA and the upstream face of MINOS.

3. THE INTERACTION OF MINERA INSTALLATION PROCEDURES WITH MINOS

The MINERA detector support structure cannot be installed while the MINOS coil is activated.  Questions concerning the safety aspects of installing MINERA frames while the MINOS magnetic field is energized are still being considered

3.1) Use of the crane while MINOS Near Detector is taking data
A recent set of measurements coordinated by Peter Shanahan have confirmed that there is minimal or no effect on MINOS Near Detector data taking when the Near Detector Hall crane is in use. 

3.2) Other possible electrical disturbance (i.e. welding) in the vicinity of the MINOS near detector.


The actual effect of welding on MINOS data taking should be determined during the 2006 shutdown.  The current MINERA schedule calls for no welding down in the Near Hall.   If welding should be necessary, and it is determined to have an adverse effect on MINOS data taking, an agreed upon shutdown with MINOS would be negotiated.












3.3) Maximum occupancy in the NuMI near hall

At the time of MINERA installation, MINOS will be in a run-mode safety state with minimal allowed occupancy of the Near Hall.  MINERA will be in an installation-mode state and would like the occupancy limits raised while the installation is in progress. This point is currently under discussion with Safety.

The proposed way of controlling access is via keys issued at a single location, currently the MINOS control room on WH12NW.

4. NECESSARY MODIFICATIONS TO THE CURRENT MINOS NEAR DETECTOR CONFIGURATION FOR MINERA INSTALLATION





As mentioned earlier in this document, MINERA has attempted to minimize the modification necessary to the current MINOS configuration within the Near Hall.  In addition to the indicated changes in the OD width and the mounting technique of the MINERA detector on its support stand, an earlier decision not to magnetize the outer detector removes the major additional contribution to the heat load from MINERA within the Near Hall.  Currently, the unavoidable modifications to the near hall are limited to two tasks.












4.1) Extension of the Near Hall drip shield.

The drip shield covering the MINOS Near Detector needs to 

be extended to, at least, cover the MINERA installation (10 m).  Serious consideration is being given to extend the drip shield the full distance of 25 m to accommodate possible future upstream installations.  

 
This task involves a 7-week design/preparation period by FESS and Contracts followed by installation within the near detector hall. The preparation includes careful shielding of the MINOS electronic racks to protect them from dirt and debris.



This work is currently scheduled for the CY 2007 shutdown.









4.2) Relocation of the MINOS magnet power supply plus associated water skid.





In order to have sufficient access to the MINOS Magnet power supply to enable all possible repairs, the power supply plus associated water skid must be moved upstream of the eventual MINERA location.  This work has already begun and will be finished before the end of the current (2006) Shutdown.

