Kalman Filter Update
Simon Taylor/JLab

PCode no longer relies on scaling the measurement errors with an
teration-dependent schedule (asymptotically approaching no scaling)
PVariance 1n energy loss computed according to FWHM of Landau

distribution (used to assume thick absorbers — Gaussian distribution)
9This variance tends to be very small

PUse formula due to Lynch and Dahl for the RMS scattering angle for

Multiple Scattering

9The fraction of the full Moliere distribution considered 1s a parameter
(choose F=0.99 for now)
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Single-track efficiencies
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| at least one wire-based fit vs p vs theta |
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*Particle gun: generated
250000 7" tracks from center
of target
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Transverse momentum pull distribution

a/pT pull
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Tan A pull distribution

Forward

tanA pull
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¢ pull distribution

¢ pull
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D pull distribution

D puli
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Z. pull distribution

Forward
Z pull <¢+——P Central parameters
parameters
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Probability distribution

ProjectionX of biny=8
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Particle Identification

°Order fitted tracks (several per candidate) according to Figure-of-Merit
(FOM)
* FOM — likelihood that mass hypothesis 1s correct

* Sum of %’ contributions converted to a confidence level with TMath::Prob

? FOM based on. [ figure of merit for particle hyp | l::‘l:_‘;::_pr;&_sr::
 Tracking 5 _ ~ |Rms o8
10" Probability that particle is T

@ dE/dx in chambers
* Time-of-flight to BCAL or ToF ?
@ dE/dx in Start Counter?? " _

(not currently included)

Tracking probability distr.

3 1
C.L.

Example FOM for thrown 7t™'s @ &
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dE/dx in chambers

| dEdx vs p, time-based |
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*Truncated mean: throw away top 40% of dE/dx measurements
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Time-of-flight to BCAL
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Time-of-flight to ToF counters

TOF B vs p =
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dE/dx in Start Counter

[ ProjectionY of binx=10 |

dedx in start counter vs momentum
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Not currently used in FOM...
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PID purity

*Event sample: ©° from center of target
sMass hypotheses: M M

proton’ T
‘ particle id statistics ‘ particle id, best guess vs momentum
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PID purity

*Event sample: proton from center of target
sMass hypotheses: M | M

proton T
| particle id statistics | | particle id, best guess vs momentum |
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Summary

sStarting to understand errors in Kalman Filter better, but:

°Some interesting features in ¢ of pull distributions for z and fanA
sSystematic errors in z for 0<50°

*Developing PID scheme using FOM based on TOF, dE/dx, and

tracking y°

?Scheme works better for protons than pions for p<2 GeV/c
*BCAL timing resolution appears to be much worse for pions than

for protons
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