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Abstract

 A simple test ( the “Joy Ride”)  is proposed where one or more phototubes are mounted inside  a movable oil-filled tank and trucked across rough terrain to look for failure modes or confirm that it is not insane to move a large oil filled detector

Introduction

Neutrino oscillation experiments look for the disappearance of electron anti-neutrinos while they are traveling.

The most basic setup uses the calculated neutrino flux and compares that with the observed flux some distance from the reactor.  This is the earth-based equivalent of a solar neutrino experiment.  Uncertainties come from the reactor flux calculation and from the uncertainty in fiducial volume and efficiency of the detector. Cosmics backgrounds and radioactivity interference are also a consideration.

Upgrading one step, one can measure the reactor neutrino flux with a “near” detector and   observe the surviving flux with a far detector.  One replaces the calculation of  reactor flux with a measurement by the near detector,  and one eliminates many uncertainties about the detector fiducial volume and efficiency by building them as similar as possible.    Cosmics backgrounds can still be different relative to the signals for the near and far detectors.

Upgrading yet another step, one can sequentially move all detectors to the near and far locations in turn.  At that point, each detector can be looked at as a separate experiment  that takes data at the near and far locations, with flux monitoring provided by the other detector(s).  One thus eliminates difference between detectors due to individual disturbing factors such as quality of phototubes; clarity of scintillating medium; geometry and electronics.  Many such factors become important once one tries to get relative errors well below one percent.  Slow drifts in the parameters of a given detector are measured and can be corrected for (if tracked by on-board  calibration systems) by bringing each detector back to the near position after a long data run at the far location.

Note that not all systematic errors are cancelled out; backgrounds have different effects at the near and far locations due to the difference in signal strength.

The Test

This is not so much a quantitative, systematic study as it is a “fishing expedition” to uncover problems we may not have thought about.

We have a stainless steel tank of  58 “ (1.47m) diameter and 100”  (2.54 m) height , wall thickness 1/8 inch, that was used in the past to store clean scintillating mineral oil.

It has a 20 “ (51 cm) diameter hatch at the top, which can be used to lower a PMT assembly into it without much trouble.

The tank volume is 4.31 m^3, which means it holds (at the official mineral oil density range from  .76g/cc  to  .87 g/cc)   between 3.28 ton (metric) and 3.75 ton  of mineral oil.

For the test, one would install, perhaps, two PMT’s of the ilk considered for the reactor experiment.

One PMT would be mounted horizontal the other vertical.  Some basic light flasher would be installed to monitor tube gain as one travels. Strain gauges could be added to the mounts to monitor stresses and accelerations at the tubes.

A pressure gauge can be used to monitor pressure waves in the oil.

The tank would be placed on a semi-trailer for the Joy-Ride.

A 3-axis accelerometer would keep track of g-forces.

Once all is ready, one would start moving  gently while taking  data.

One can get incrementally more adventurous, and go over rougher terrain or at higher speed, maybe, until one breaks something.

It is hard to argue that the same information cannot be gotten by FEA calculation. Clearly those calculations should be made prior to the “Joy Ride”.

However, the test will either give us new headaches or new confidence that it I, indeed, reasonable to move the detectors.

