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In the April 24 beamline meeting,  we discussed the 
“untagged” spectrum calculated from the PS data, and it 
occurred to me that the nominal TAGH energy channel 
widths may not have taken into account the fact that 
some of the channels have an energy overlap, even for 
on-axis electrons.  When I reported on the new TAGH 
plate survey data in the January beamline meeting, I did 
not discuss the effect on energy overlaps. 

First look at this effect for on-axis electrons (no beam 
spread, no bremsstrahlung angle):
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Using the nominal counter positions (before the 2016 survey), these 
effects were very small, except for counters 179-193.

On-axis electrons

Colors indicate 
mounting plate.

Apparently, Counter 179-193 
positions were calculated 
assuming 3 mm widths, but 
4 mm counters were 
installed.  Further discussion 
later.
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Using Dec. 2016/Jan. 2017 survey data:

On-axis electrons

Small displacements and 
rotations (< 2 mm, < 0.06°)
have a large effect on 
overlaps.

Note:  For 64-120, overlaps 
are largest where adjacent 
counters are on different 
plates.  Overlaps could be 
reduced by realigning Plates 3 
and 4.

Counter 179-193 overlaps are 
not much changed.
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Same plots, side by side:
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Large changes result from small shifts in plates 3 and 4:  
<2.2 mm, <0.064°

Summary of changes for each counter plate
(from 1/30/2017 presentation)
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Use Monte Carlo distributions:  beam ellipse, bremsstrahlung, 
multiple scattering – Overlap fractions don’t change much 
(preliminary - using same Monte Carlo code as for my July 2016 presentation)

With quadrupole                                                     Without quadrupole
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Expand the horizontal scale:   note alternation between large and small 
overlaps depending on  the 2-plane or 3-plane counter arrangement 

Overlaps 31-32, 33-34 large,
30-31, 32-33, 34-35 small

Overlaps 64-65, 66-67, …, 74-75 large,
63-64, 65-66, …, 76-77 small
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3-plane region
Every third counter has large overlap with next counter:
Large overlaps between 103-104, 106-107, 109-110, …, 118-119 
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Conclusions

There appear to be substantial overlaps in TAGH counters 
64-127 due to plate small alignment errors.  We should look 
for whether this is confirmed in detail by the data.  If so, we 
could reduce the effect by realigning plates 3 and 4.

Overlap in counters 179-193 is largely due to use of 4 mm 
counters in positions originally intended for 3 mm – see next 
slide.
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To reduce overlaps in counters 179-193, could exchange for 
some 3 mm counters from sampling region:
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Some references to topics discussed here:

Explanation of TAGH energy gaps and overlaps in terms of counter placement
BLTWG Meeting 2/1/16
https://userweb.jlab.org/~sober/HallD/Tagger_ratios_and_gaps.pdf

My TAGH Monte Carlo
BLTWG Meeting 7/18/16
https://userweb.jlab.org/~sober/HallD/First_tagger_Monte_Carlo_results.pdf

New TAGH survey and its effect on counter energies
BLTWG Meeting 1/30/17
https://userweb.jlab.org/~sober/HallD/TAGH_new_survey.pdf
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