
Reconstruction technique Simulation

Update on beam characterization
The method refined, and a look to the future

Mark Rayner

The John Adams Institute, The University of Oxford

15 February 2011
MICE CM29, The Rutherford Appleton Laboratory

AMDG – LDS

Mark Rayner Update on beam characterization



Reconstruction technique Simulation

Calculating the path length through the quads

An iterative method is used to
remove path length bias

Particles are tracked using a
thick edge quadrupole model
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Estimate the 
momentum
p/E = S/∆t

Calculate the 
transfer matrix

Deduce (x’ , y’ ) at TOF1 
from (x, y) at TOF0

Deduce (x’ , y’ ) at TOF0 
from (x, y) at TOF1

Assume the path length 
S≈ zTOF1 – zTOF0

s ≈ leff + δF + δD

Track through 
through each quad,

and calculate

Add up the total path
S = s7 + s8 + s9 + drifts
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Reconstruction of s −∆z
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Reconstruction of pz
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Calculating the transfer matrix

Quad fringes are finely sliced

This is done once at the
beginning (so no loss of speed)

Estimate the 
momentum
p/E = S/∆t

Calculate the 
transfer matrix

Deduce (x’ , y’ ) at TOF1 
from (x, y) at TOF0

Deduce (x’ , y’ ) at TOF0 
from (x, y) at TOF1

Assume the path length 
S≈ zTOF1 – zTOF0

s ≈ leff + δF + δD

Track through 
through each quad,

and calculate

Add up the total path
S = s7 + s8 + s9 + drifts
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Reconstruction of x ′
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Reconstruction of y ′
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How will the measured beam perform?
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Momentum slices
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200 MeV
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200 MeV
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200 MeV
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210 MeV
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210 MeV
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