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Current status
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Proposed
● Use the selection based on r
● Take into account correlation
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Proposed sol
● KF approach – used in the T

calibration
● To provide differents S/N 

background – different chi
selection used

● Works only to certain exte● Works only to certain exte
● The tracks with big covaria

matrix are preferredmatrix are preferred
● Next improvement  – instead

hi2 t i lon chi2 – cut on signal over 
background ratio - log(likeS/l

ution – KF (0)
TPC dEdx 

i2 

endend
ance 

d cutting 

likeB)



Proposed sol
● Signal likelihood

● pS(chi2) ~ chi2(chi2,ndf)
( hi2) f● ~ exp(-chi2) – case of

● In general small deviation
observed (multiple scatterobserved (multiple scatter
p(chi2) prefered 

Background likelihood (Pro● Background likelihood – (Pro
occupancy and volume)

B( hi2 i ) N t/ *● pB(chi2,sigma) ~ Npart/r *
● Selection formula log(pS(chi2

ution – KF (1)
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From Track Model
Track model focuses on geometrical trajectory of a particle.
Particle model contains full description of the particle.From Track ModelParticle:Particle:
• state vector  rr[8][8] = { xx, yy, zz, ppxx, ppyy, ppzz, EE, s (=LL/p) }   
• covariance matrix  CC[ 8[ 8××8 ]8 ]

All tracks in AliKFParticle are particles.

Two main reasons for that:
• This is a natural physics parameterization.

A more general 3D track model suitable for forward (CB• A more general 3D track model, suitable for forward (CB

Other technical advantages:
• all physics parameters are provided with their errors;

other parameters and their errors can be easily calculated from the st• other parameters and their errors can be easily calculated from the st
• the state vector contains particle parameters at the production and de
• suitable for vertex fit only;
• fixed size of the state vector;
• the state vector is measured directly by daughter tracks;
• natural treatment of a decay chain;• natural treatment of a decay chain;
• …

l to Particle Modell to Particle Model

BM) and collider (ALICE) experimentsBM) and collider (ALICE) experiments.

tate vector;tate vector;
ecay vertices;



KF Algorithm (
July1r[8] = { x, y, z, px, py, pz, E, s (=L/p) } July1

1. Initial approximation v0 of the decay vertex.
2. Transport of the k-th daughter particle rd

k, Cd
k into the initial verte

at the decay point.
3. If it is necessary to select daughter tracks, then the χ2 probability 
4. Measurement of the state vector rk-1 by the k-th daughter particle 

momentum of the mother particle.
5. Repeat from the step 2 for the next daughter particle, until all the
6. Precision of the particle parameters obtained after the fit can be im

this case the parameters of the particle are measured by the one-
d th di t t i i th K l filtand the corresponding measurement matrix, using the Kalman filt

7. If the production vertex is given, then the mother particle can be 
vertex, thus improving its resolution.

8. If the production vertex is given, then the constructed mother par
by the production vertex.

Since the problem is nonlinear, the algorithm is iterated several (3) time

After estimation of the parameters of the particle, additional physics pa
particle momentum P, the invariant mass M, the length of flight L in the
in its own coordinate system:

and the corresponding errors can be easily calculated.

S. Gorbunov and I. Kisel, “Reconstruction of 

I.Kisel – CERN 
1 07)1.07)

ex position v0; construction of the parameters of the daughter particle 

of the fact that the k-th particle rd
k is daughter particle is calculated.

adding the 4-momentum of the daughter particle to the 4-

e daughters are treated. 
mproved in the case of invariant mass M of the particle is known. In 
-dimensional measurement with the measured value M, the null error 
tter.
propagated into the production point and added to the production 

rticle is transported into the production point and then is measured 

es.

arameters, which are not explicitly included into the state vector, the 
e laboratory coordinate system, and the time of life of the particle cT

decayed particles based on the Kalman Filter”, CBM-SOFT-note-2007-003, 7 May 2007.





Momentum Reso
Cons

Alexan

olution with Mass 
traint

nder Kalweit and Marian Ivanov, “, “Using V0 decays for dE/dX studies”, CERN, July 2007.













ITS y ressolution



ITS z ressolution



ITS phi reesolution



ITS theta rresolution
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