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1.1 Motivation

determine the preliminary layout of the tracker with 

fast method to get smallest resolution of helix 

parameters (𝑑0, 𝑧0, 𝜙, 𝜃, 𝑃𝑡)



1.2 Software

fast mathematic calculation 

based on least square method 

by Python

𝑪𝒚 𝑚𝑛
= 𝜎𝑛

2𝛿𝑚𝑛 + 

𝑗=0

𝑀𝑖𝑛 𝑚,𝑛 −1

𝜎𝛼𝑗
2 𝑥𝑚 − 𝑥𝑗 𝑥𝑛 − 𝑥𝑗

𝑪𝒂 = 𝑮𝑻𝑪𝒚
−𝟏𝑮

−𝟏

Δ𝑎𝑖 = 𝐶𝑎 𝑖𝑖

𝑪𝒚, 𝑪𝒂 : covariance matrix for 𝑦 and 𝑎

𝑦 : measurement quantity

𝑎 : helix parameter

𝐺 : function relation matrix of parameters

𝜎𝑛 : position resolution

𝜎𝛼𝑗 : error by multiple scattering

Reference : Nuclear Inst. and Methods in Physics Research, A 910 (2018) 127–132



1.3 Comparison with LDT software
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Δ𝑎𝑖 = 𝐶𝑎 𝑖𝑖

𝒂 = 𝑎0, 𝑎1, … , 𝑎𝑀

𝒚 = 𝑦0, 𝑦1, … , 𝑦𝑁

𝑮𝒏𝒎 = 𝑔𝑚 𝑥𝑛
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