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Å R&D silicon groups testing small silicon sensors which require smaller beam size for 
sufficient rate (already at RP safety limit)

Å Investigate possible configurations of quadrupoles to minimize beam spot

Å Accurately predict beam size taking into account filtering of secondary beam and 
multiple scattering in air

A Brief Recap
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Last doublet of quadrupoles

beam

Free Area for Quadrupoles



Å Final focus study

Å Determine acceptance

Å Application of Twiss parameters and R-
Matrices to model beam optics

Å Utilize MAD-X to evaluate different 
configurations of quadrupoles varying:

Å Position

Å Separation

Å Quadrupole number

Å Compared focus size at different 
positions in user zones PPE146 and 
PPE156

Work Thus Far
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Optimal Setup
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With no Doublet

Å Doublet Solution ïmakes sense as previous focus comes from a Doublet

Å Quads as far downstream as possible ïlarger beam focuses to smaller spot size

Å Separation of 4.2 (m) ïdetermined from varying separation distances in MAD-X

With Doublet

„ : 13.65 times smaller

„ : 2.56 times smaller



Multiple Scattering
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ÅEnd of beamline has ~40 
m of air

ÅMonte Carlo simulation 
of multiple scattering in 
air from reference beam



Multiple Scattering
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ÅConvolution with sigma 

Ɑ► Ȣ □□
Ɑ► Ȣ □□

ÅMonte Carlo simulation of 
multiple scattering in air 
from reference beam

Ɑ► Ȣ □□
Ɑ► Ȣ □□
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