1E8 neutrons – 10mGauss field  
Left (Upstream) Rotation Angle Histogram
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Right (Downstream) Rotation Angle Histogram
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Note that the position of the peak near 3800mrad for upstream target is around 3700mrad for downstream
Below are spectra of the difference (UP-Down) for two different regions with statistical error bars
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The high rotation peaks appear to be due to low energy peaks from scattered neutrons as shown below.
Initial energy spectrum in two regions
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Energy spectrum just after Upstream target (looking at left and right sides together) for only neutrons that scatter (Ef .ne. Eo) – note slight bump at 0.2meV
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Energy Spectrum after Downstream target (looking at left and right sides together) for neutrons that did NOT scatter in the downstream target – Note, however, how some of the scattered neutrons from the left side Upstream target are now in the spectrum though at very reduced counts – so in these spectra after the downstream target we have unscattered neutrons and scattered neutrons from upstream target in the left side – the spectra here show the two sides together 
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Now comparing the very low energy region showing the neutrons that scattered in the upstream detector at two different locations 
Just after the Upstream target



in the left side just after the downstream target
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Note how the 0.2meV peak has sharpened simply from being further down the beamline…???

This becomes more pronounced at the detector – the spectra below show scattering from both targets at the end of the beamline  
Left side




Right side
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Now some 2-D spectra

Rotation angle versus Energy at the detector – note differences between Left (target is Upstream) and Right (target is Downstream) for the scattered neutrons (points off the main dark line)  -- 

-- the upper left points are from low energy but not especially long path lengths, 

-- the points below the main line are for particularly long path lengths at most energies
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Rotation angle versus path length (entire trip down beam line)  
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Note the clump of high rotation angles.  These are due to the low energy peak around 0.2meV.  The clump on the left side has a higher average rotation angle because the length of path length during which the neutron has the lower energy (near 0.2meV) is longer for the left side since the upstream target is in the left position.  There is no real difference in overall path length; it’s just that a larger fraction of the path is at a lower energy.

Energy vs. Pathlength
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