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*Track described by 5-parameter state vector at each point along its path

°State vector propagated step-by-step toward target
sMultiple scattering and energy loss taken care of at each step
*Does not require inversions of large matrices (at most 2x2 for FDC hits)
®Jacobian matrix elements computed analytically

°State vector treated as a perturbation to an initial guess
%Generate reference trajectory by swimming with initial parameters from
the target

*Perform filter in three passes
°Can iterate up to 10 times per pass, checking for > convergence
%Regenerate reference trajectory based on results of previous pass
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Algorithm

Start with seeds coming from CDC and FDC track finding code (helical fits)

Seed S, (initialize S=S ) ™ A

Jf I
Step S, covariance C Multiple scattering
through magnetic field Energy 10;5

i > Use result (S,C) of

1teration as new

Compute Kalman Gain K \

| Determines seed

* weight of

Add next measurement next correction

v

Update S and covariance matrix C

L >

to S
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Forward Tracking

@ State vector {X, y, t =dp /dp , ty=dpy/dpz, q/p}
@ “Fitted” state vector considered as small perturbation relative to a seed

* Seed determined from list of track candidates using helical model

® First step: create reference trajectory from seed, swimming from ‘““vertex” to
most downstream FDC hit

@ Take into account multiple scattering and energy loss when stepping through the
field — only do this for the reference trajectory...

® Measurements added one by one, starting with most downstream hit
@ Apply Lorentz corrections at this stage
@ Jterate up to 10 times — generally only 2 or 3 iterations needed for convergence

@ CDC hits included without changing state vector
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Central Trackin

® Start out by swimming a reference trajectory as for forward tracking

Reference
trajectory

\

*Use central parameters:
T rite {a/p,, ¢, tan A, D, z}

distance

°D=distance of closest approach
to the reference trajectory at a

E given time along the particle's

path

Straws *Origin of coordinate system

D .
for D moves from point to
Current Trajectory point along reference

trajectory

® Initial guess for covariance matrix (off-diagonal elements=0)
(ApT/pT) = 10%, GD=1 mm, 6 = 3 mm, G¢=1O mrad, szlO mrad
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Transverse Momentum Resolution

Transverse momentum resolution, 1.5 GeV/c pions, MS/ELoss on, smeared
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DiE Angle resolution

Dip angle resolution, 1.50 GeV/c pions, MS/Eloss, smeared
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Azimuthal angle resolution

Azimuthal angular resolution, 1.5 GeV/c pions, MS/ELoss on, smeared
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Momentum magnitude resolution

Total momentum resolution, 1.5 GeV/c pions, MS/ELoss on, smeared
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Pull Distributions

< — “true
jo4(2)

Z pull distribution, 1.5 GeV/c pions

*Check for biases, check that errors are correct

Pull(z) =

*Mean should be O

@Standard deviation should be 1

Pull mean and sigma
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Pull Distribution for g/p
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g/pt pull distribution, 1.5 GeV/c pions Pull mean and sigma
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Pull Distribution for tanA

tani. pull distribution, 1.5 GeV/c pions Pull mean and Sigma
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Pull Distribution for g

¢ pull distribution, 1.5 GeV/c pions Pull mean and sigma
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Probabilitx distribution

probability
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Summarx/Outlook

*Kalman filter now working well for 60° < 06 < 120°
*Pyll distributions have mean ~ 0, 6 ~ 1
*Probability distribution 1s flat

°Code 1s failing for 8 >120° and 10° < 0 < 60°

oStill investigating source of discrepancy between Kalman filter and
least squares fitter

*Suspect issues with dealing with material (multiple scattering)
*Do we need to include variations in position as well as angles?
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