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Parameters of simulation 

Set up: 

- Target (changed): 4.4 10 cm LH2, thin Al cell (~0.1 mm thick wall, entrance and exit windows) 

- Scattering chamber: of Al, 50 cm in diameter, 10 cm 2” wall thickness, 0.02 mm window thickness 

- Beam pipe (modified): of Al, 3 4 segments, 1 0.8 critical angle, 4 cm min. diameter, 1 mm thick 

- Scatt. Chamber exit window (changed): of 0.16 mm thick Ti  Al 

- Magnet: with small angle slot, 0.6 Tm horizontal field ( field map from Bogdan) 

- Calorimeter: 2x2x18 cm3 lead tungstate crystals in 31x36 matrix 

- 10-6 Tor vacuum in scattering chamber and beam pipe 

- NPS at 6.3 ! 

Simulation: 

- Geant4.10.01.p3, FTFP_BERT physics list 

- 6.6 GeV, 11 GeV electron beams 

- ~300,000,000 events 

- 100 ns signal integration time 
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Correction in the calorimeter gdml coding 

No top and bottom gaps any more! 
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Correction in the magnet gdml coding 

No spikes any more! 



5 

NPS setup modification 

Target chamber 

Magnet Beam pipe 

Calorimeter Top view 

Beam pipe, 
16 cm 4-th section 

4 section beam pipe ensures ~0.8 critical angle up to back of magnet, and wider behind. 
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SHMS window edge effect 

SHMS window 
HMS window 

From B.Metsger’s drawings 

Scattering chamber, top view. 
SHMS window spans from 3 to 127 . 

SHMS   window 
edge projection 
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Energy flux suppression (Eb=6.6 GeV) 
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Energy flux suppression (Eb=6.6 GeV, calo. active area) 

no magnet, no field 

magnet, 0.6Tm field 

Total  

e- e+ 
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Energy flux suppression (Eb=6.6 GeV, calo. active area) 

Total  

e- e+ 
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Energy flux suppression (Eb=11 GeV, calo. active area) 

Total  

e- e+ 
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Suppressions (Eb=6.6 GeV) 

No magnet, 0 Tm Magnet, 0.6 Tm Suppression 

E fluxes [MeV/uA/100ns]: 

      15629.8 9365.32 1.7 

     e- 68035.3 6727.19 10.1 

     Total 87135.5 17226 5.0 

Hit rates (Ek > 5MeV) [MHz/uA]: 

     3751.35 2794.9 1.3 

    e- 10029.5 1262.23 7.9 

    Total 14302.3 4201.26 3.4 

Dose total [Gy/uA/h]: 771.099 155.214 5.0 
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Suppressions (Eb=11 GeV) 

No magnet, 0 Tm Magnet, 0.6 Tm Suppression 

E fluxes [MeV/uA/100ns]: 

      15244.9 9282.39 1.6 

     e- 67642.3 6198.77 10.9 

     Total 86695. 17134. 5.1 

Hit rates (Ek > 5MeV) [MHz/uA]: 

     3535.39 2638.34 1.3 

    e- 9828.41 1199.97 8.2 

    Total 13838. 3976.12 3.5 

Dose total [Gy/uA/h]: 764.523 150.937 5.1 
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Backup slides 
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 no M,0Tm M,0.6Tm supp 
------------            -------- ------- ---- 
Energy fluxes in active area [MeV/uA/100ns]: 
total 76584.2 14856.4 5.15496 
gamma 11871.9 8766.6 1.35422 
e- 61896.0 5197.2 11.9095 
e+ 2505.1 436.5 5.73906 
 
Energy fluxes in left side of active area [MeV/uA/100ns]: 
total 60003.7 8922.5 6.72499 
gamma 5658.5 5390.4 1.04974 
e- 52564.2 2926.4 17.9621 
e+ 1502.9 196.7 7.64057 
 
Energy fluxes in right side of active area [MeV/uA/100ns]: 
total 16580.5 5934.0 2.79415 
gamma 6213.5 3376.2 1.84038 
e- 9331.8 2270.7 4.10966 
e+ 1002.1 239.8 4.1789 
 
Max. dose [Gy/uA/h]: 
left side 2.6 0.6 4.33333 
right side 3.1 1.0 3.1 

 no M,0Tm M,0.6Tm supp 
------------            -------- ------- ---- 
Max. hit rate (Ek > 5 MeV) [MHz/uA]: 
left side 25.0 13.0 1.92308 
right side 35.0 16.0 2.1875 
 
Max. energy flux [MeV/uA/100ns]: 
left side 360.0 80.0 4.5 
right side 400.0 130.0 3.07692 
 
Energy fluxes in calorimeter [MeV/uA/100ns]: 
total 87135.5 17226 5.05837 
gamma 15629.8 9365.32 1.6689 
e- 68035.3 6727.19 10.1135 
e+ 3103.09 636.567 4.87473 
 
Hit rates in calorimeter (Ek > 5 MeV) [MHz/uA]: 
gamma 3751.35 2794.9 1.34221 
e- 10029.5 1262.23 7.94586 
e+ 516.103 137.212 3.76135 
total 14302.3 4201.26 3.40429 
 
Dose total [Gy/uA/h]: 771.099 155.214 4.96797 

Suppressions (Eb=6.6 GeV) 
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Suppressions (Eb=11 GeV) 

                   no M,0Tm M,0.6Tm supp 
------------   -------- ------- ---- 
Energy fluxes in active area [MeV/uA/100ns]: 
total  76701.5 15017.7  5.1 
gamma 11724.4 8731.4  1.3 
e- 61731.6 4888.93 12.6 
e+ 2316.25 401.471  5.8 
 
Energy fluxes in left side of active area [MeV/uA/100ns]: 
total 60375.7 9357.3  6.5 
gamma 5590.23 5331.64  1.0 
e- 52602.3 2935.8 17.9 
e+ 1367.65 183.396  7.5 
 
Energy fluxes in right side of active area [MeV/uA/100ns]: 
total 16325.9 5660.35  2.9 
gamma 6134.16 3399.76  1.8 
e- 9129.27 1952.13  4.7 
e+ 948.605 218.075  4.3 
 
Max. dose [Gy/uA/h]: 
left_side 2.7 0.8  3.4 
right_side 3.5 1.4  2.5 

                   no M,0Tm M,0.6Tm supp 
------------   -------- ------- ---- 
Max. hit rate (Ek > 5 MeV) [MHz/uA]: 
left_side 25 12  2.1 
right_side 40 16  2.5 
 
Max. energy flux [MeV/uA/100ns]: 
left_side 350 120  2.9 
right_side 450 160  2.8 
 
Energy fluxes in calorimeter [MeV/uA/100ns]: 
total 86695. 17134.  5.1 
gamma 15244.9 9282.39  1.6 
e- 67642.3 6198.77 10.9 
e+ 2790.49 595.681  4.7 
 
Hit rates in calorimeter (Ek > 5 MeV) [MHz/uA]: 
gamma 3535.39 2638.34  1.3 
e- 9828.41 1199.97  8.2 
e+ 465.806 127.675  3.6 
total 13838. 3976.12  3.5 
 
Dose_total [Gy/uA/h] 764.523 150.937  5.1 
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e- energy flux (Eb=6.6 GeV) 
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 energy flux (Eb=6.6 GeV) 
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Hits (Eb=6.6 GeV) 
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Doses (Eb=6.6 GeV) 


