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Optics & Characteristics – The “dogleg” version
• 4 MBPS and 4 QPS 
• 4 power supplies in total 
• Large acceptance in both planes and good intrinsic 

resolving power
• To be placed in an angle from the target (~200 

mrad)
• QPS & MPBS all available
• Cabling and cooling necessary to be upgraded
• Standard EN-EA equipment (brides, connectors…)
• ToF (XBTF) + XBPF + XCET low pressure ?

Secondary beam – 40 GeV/c ?
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Optics & Characteristics – The “field-lens” version
• 2 MBPS and 7 QPS 
• 5 power supplies in total 
• Large acceptance in both planes – descent intrinsic 

resolving power
• To be placed in an angle from the target (~200 

mrad) or at a 0 production angle
• QPS & MPBS all available
• Cabling and cooling to be seen
• ToF (XBTF) + XBPF + XCET low pressure ?
• More sensitive to chromatic aberrations
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Secondary beam – 40 GeV/c ?



Preliminary CATIA designs (V. Clerc)
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An integration study 
should be done in the 
NP-04 pit.



Shortening the length with EXISTING elements
• Goal: Preserving the existing elements and the acceptance (in the FD-

plane)

• Sacrificing (a little) the full momentum recombination and the spot-
size in the bending plane
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Shortening the length with NEW elements
• New shorter elements assumed 
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<10 m



Survivals
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Particle production – FLUKA Simulations 
• 40 GeV/c beam

• From Atherton: 78.04 % pions, 6.17% kaons, 15.78% protons

• Renormalizing to add 30% electrons: 
• Beam comp: 54.62% pions, 4.31% kaons, 11.046% protons, 30% electrons

• Custom FLUKA routine (source.f) with EMF=ON

• Spot size: 2cm FWHM both planes, 1.5% dp flat

• Simple Geometry: 
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Scoring the particle yield in the momentum range of interest and 
for different particles and angles in the range 0 – 500 mrad polar



W-target, 5 cm radius and 30 cm length
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Pion yield very similar between 0-200 mrad

Positron yield drops by ~ 1 order of magnitude between 0 and 200 mrad, and even in the 
forward direction suppressed by ~ 0.5 - 1 order of magnitude compared with the pions. 



Be-target, 5 cm radius and 50 cm length
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Pion yield very similar between 0-200 mrad and very similar with Tungsten 30 cm  

Positron yield higher than Tungsten by at least 1 order of magnitude between 0 and 200 
mrad



Be-target, 5 cm radius and 20 cm length
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Pion yield very similar between 0-200 mrad and slightly suppressed from Be-500 (no surprise)

Positron yield still quite higher than Tungsten between 0 and 200 mrad



Time of flight and Cherenkov counters

1/20/2020 N. Charitonidis & L. Gatignon - First ideas on a VVLE beam 12

Assuming 
relativistic 
particles

Better ToF than 800 ps resolution needed for 
electron tagging, but pions < 1.2 GeV 4 sigma 
separation from Kaons 

Always relativistic electrons give light, can be 
easily tagged



Conclusions
• Some preliminary ideas of a VVLE beam (max 2.5 GeV/c) have been 

studied. 

• Detailed FLUKA simulations should be done, in order to optimize the 
necessary beam line acceptance and the choice of elements.

• An integration study with possible positions should follow, given that the 
budget is found (designers – FSUs). 

• Main expected cost drivers : 
• Cabling, cooling and infrastructure (necessary at any case)
• New magnetic elements (?)
• Power supplies + transformers
• Construction of extension inside the NP-04 pit 
• Manpower / resources for the construction

• More detailed studies require approval of the physics case.
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EXTRA SLIDES
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Geometrical Acceptances
• Ignoring the optics, the first acceptance cut is made by the first 

element after the production target. 
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For a QPL : d/2 = 100 mm
tan(θmax) = 0.1/L => θmax = arctan(0.1/L)

L

d/2



Lau vvle10p2 TRANSPORT in/out
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