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Introduction of FastTrkSim

• Aim to fast calculation or simulation for 
tracker layout optimization

• 1st version
• Estimation of pT resolution

• Difference < 6% compared with tkLayout
• Can not provide the resolution of impact 

parameters and angles including M.S. effect
• Updating to 2nd version

• To achieve the resolution of all helix parameters 
with contribution of M.S.

Difference < 6%

FastTrkSim vs tkLayout
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Preliminary results with full Si layout

a = 2
b = 12

a = 2.1*10-5
b ~ 0.0014

FastTrkSim

Analytical 
calculation 
from Gang

3• The results are consistent with Gang’s calculation

q= 90º



Validation of resolution around 1GeV

Analytical calculation by Gang Simulation with LDT by Ryuta

• Difference between analytical calculation and LDT simulation observed
• Try to understand the difference  around 1GeV/c

FastTrkSim

From Tracker discussion on Feb 1, 20214



Parabolic approximation in analytical calculation

Estimate resolution of track parameters 
from covariance matrix
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Comparison of G matrix
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Parabolic approximation Precise calculation with helix

pT=1GeV/c

pT=100GeV/c

• The difference of G matrix is big at low transverse momentum (~1GeV/c)



Validation of G matrix in FastTrkSim
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Parabolic approximation Precise calculation with helix

• The drop of momentum resolution curve at around 1GeV/c might be reasonable
• Could be validated with full simulation



Summary and plan

• FastTrkSim is being updated to achieve the resolution of all 
helix parameters with contribution of M.S.

• Preliminary results are consistent with Gang’s calculation
• The drop of momentum resolution curve at around 1GeV/c 

might be reasonable
• Plan

• Check the resolution of all track parameters with different q
• Add the drift chamber to the layout
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