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scint length 
(cm)

array width 
(cm) #PMTs

1V 152 169 19
1H 169 152 17
2V 132 178 20
2H 178 126 14
3V 152 178 20
3H 178 152 17
4V 90 394 45

• 2 copies of each array
(HERMES top/bot) 

• scintillator bars all 13 cm wide,
staggered with 1/3 overlap
→ 4.3 cm granularity

• scintillators 1/4” thick, x 13 cm 
width = area-match to PMTs’ 
1.25” diameter cathodes

• PMTs from ARGUS (free! ☺), 
old but w μ-metal & iron shields

• 4V arrays = wide-angle hodos, 
located at wide angle between 
spectrom dipole & iron wall



Δy=137 cm
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FIG. 12: Bend plane view of the trajectories of one of the two muons resulting from the muonic decay of a

7 GeV virtual photon (which has xF of 0.0, 0.2 or 0.4) in an 8 T-m spectrometer.

3.1. Beam and Targets

The requirements for the beam are 2 × 1012 protons/s and a total of 5.2 × 1018 protons on

target3. The exact spill cycle remains to be worked out, but one possible way to achieve this in

a two year run is by delivering 1013 protons in a 5 s slow extraction spill every minute [71]. The

maximum beam spot size of 5 mm vertical by 10 mm horizontal and maximum divergence of 2

mr in each direction. The primary beam will stop in a 170” long trapezoidal copper beam dump

starting with a 3” vertical height at z=0 extending to a 12” vertical height at z=170”. Since the

dump will absorb an average of 6400 watts of beam power, it will be water cooled with a closed

loop recirculation system similar to the E866/NuSea beam dump.

3 The integrated number of protons on target is the same as in the original proposal. To minimize the impact
on other proton users at Fermilab, the instantaneous proton intensity has been doubled, thus requiring half the
number of accelerator cycles to deliver the needed integrated luminosity.
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FIG. 13: Non-bend plane view in an 8 T-m spectrometer. Only muons which pass around the beam dump

in the bend plane contribute to the acceptance and so the beam dump is not shown.

The experiment will use 50.8 cm long liquid hydrogen and deuterium targets, three nuclear

targets of approximately 10 gm/cm2 thickness and a dummy liquid target cell. The targets would

be remotely interchanged. In E866/NuSea, this was done every 5 spills in the 40 s between spills.

A similar rotation is envisioned for E906/Drell-Yan, depending on the final accelerator cycle. The

target rotation would be such that the hydrogen target will be in the beam 35% of the time;

deuterium–26%, dummy liquid cell–4% and nuclear targets–35% (split between the three nuclear

targets). The exact choice of nuclear targets has not been made but they are likely to be carbon,

calcium or iron and tungsten. An advantage of iron would be a more direct comparison with the

CCFR data. Tungsten would extend the nuclear dependence studies to a heavy nucleus, especially

for the energy loss studies. Fermilab has been asked to provide the beam line instrumentation and

suitable targets (either reusing the E866/NuSea targets or a new target system).

Δy=175 cm

Δx=99 cm
Δx=170 cm

Hodoscope concept from proposal
for Stations 1 & 2

Vtop

Vbot

Hleft Hright

scint 
length 
(cm)

array 
width 
(cm)

#PMTs
array 
width 

/16 (cm)
1V 69 99 16 6.2
1H 50 137 16 8.6
2V 88 170 16 10.6
2H 85 175 16 10.9

 what’s driving paddle width?   
rates or resolution?
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Questions
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• We have tons of scintillator, issues with using it:

• paddle width: does 13 cm have to be cut down? 
with 1/3 overlap, 4.3 cm resolution is enough, 
but 13 cm maybe too wide if rates are the primary issue

• scintillator thickness: 1/4” x 13 cm matches 
1.25” diameter of old ARGUS tubes ... pulse height ok at 1/4”

• radiation damage: much of scintillator was far out of harm’s 
way, maybe damage to some paddles from p-beam background

• PMTs: coming from ZEUS ... elsewhere? expected diameter?

• Illinois manpower

• technician for hodoscope resizing/polishing, new lightguide 
fabrication if needed, construction/modif of support frames

• 1 grad student full-time (yet to be identified)

   if 1/4” x 13 cm ok, can use existing lightguides & basic frames    





E906

Insert urgently-
needed logo
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