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Local Coordinate ALICE

X local is normal to the sensor q):tan‘l(y—)

: X, Hit Points
Y local is on the sensor Track

In this coordinate system: ylocal and zlocal will
describes the sensor

Uncertainties in ylocal is o(r@) and on zlocal is 0(z)
X, is describing the radius

Track Parameters (Local): (y,,z,,sin¢,tanA,q/p;)

Extrapolation, filtering
and smoothing X

i+1

Kalman
filter

Kalmn Filter Method:
1. Extrapolation: Extrapolation (e) on the next plane with M.S. effect

2. Filtering: Weighted average of extrapolated value (e ) and measured value (x)),

known as Kalman filtered value (k)

5
< —— Dbefecforplane 3 goothing: Estimation of parameters to extrapolate

O x Measured point
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ALICE Track Parameters
A
Y o Yo
Track Parameters (Local): ( y,z,sin¢,tan A, q/ pT) X
On cylindrical surface: Xg _|Jcosa —sin o Xl .
2 2 2 —\ .
X’+y’=R Y,/ \siha cosa [|Y, >
Xg
= Local coordinates rotated by a
Ovp__1Ip*0, _ Oy 2 _ 2 O = O w.r.t. global coordinates
1/p,)  (1/ B “pca,, = 9y DA, ‘
(1/p) (1/p)  p, & T
Parameter Covariance R
Track Parameters 2 A
Oy sz Gy sin ¢ Oy tan A Gy A/p,
2
Z zy Oz GZ sin ¢ OZ tan A OZ A/py 7
_ 2
sin ¢ W= Osin oy Gsin ¢z Gsin I Gsin ¢tan A O-sin ¢p.1/p;
2
tan A Oan 2 y Ouaniz  Otanisin ¢ Otan 2 Otan .1/ pPr Y pT
1/py o o o o o
1/ pr.y 1/pr.z 1/ py.sin ¢ 1/ pr.tan A 1/ pr
¢
, Parameter Covariance mzatrix = 5X5 matrix; 5(5+1)/2 = 15 independent entries , X
(Oy ’ Gyz’ Oysinq)’ ayTanA’ o Alp,» O, Ozsin > Oztan),’ Oz.l/pT ’ Gsinq)’ Osin ¢tan A Gsin ¢.1/p.> Otank’ Otan)t.l/pT’ Ol/pr)
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Track Fitting Method

Two things required: Extrapolation with MS and Measured Points

Track Propagator
A pag <

/

Sensors Yg

Common Steps: Hit Points
Track

v Track Model initialize with the last point x+Margin (0.1)

v Convert last point to local coordinate system rotated by phi. )
v Extrapolate track to the last layer 9
v Rotate Track to local coordinate system

v Update extraolation and measurement (weight average of position and errors

v~ Multiple scattering correction

Repeat above steps for each layer up to layer 1 and then extrapolate to the vertex

The filtering is nothing but a weighted
average of the

new measurement y,

the predicti
¢ prediction g, hub.com/alisw/AliRoot/blob/master/STE

J—lgyp + J—lzy :RBase/AliExternalTrackParam.h
A
% Track Extrapolation
2 2
Vi = chf:gg Yp + gf,?ag Yn Bool_t PropagateTo(Double_t x, Double_t b);

Clearly if the new measurement has a . .
very large error Bool_t CorrectForMeanMaterialdEdx(Double_t xOverXO0Si, Double_t O,

Double_t mPion, Bool_t anglecorr=kTRUE);

Oy — 00 yp — yp‘ [measuremen'r ignored|
If the prediction has a large error (for At the vertex x = 0 and y is DCA
example large multiple scattering) | | Xy
\crp — o0y — y| |predic1‘ion ignored| Checking code for three layers as an excercise then will apply for beam test data
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Multiple Scattering

Covariance matrix entries affected by multiple scattering

1/p A o A z!
1/p (0 0 0 0 0 \
'y , < 2 > di
0 <#> 0 0 — 3”2
< 0 > < @ > di
¢ 0 0 0
cos” A (2cos A)
YL . . <82 > dl <62 > (dl)?
(2cos A) 3
z, <@ > di < 07 > (di)”

0 0 0
\ 2 3
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