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IS necessary for Millepede.

O(residual)
0(old track parameters)

, which we already have.

Derivatives of q (old parameters = state vector (x,y,tx,ty,q/p))

Figure 1: Schematic view of the decay. The dashed

lines represent the trajectories, the detector layers are
sketched by bold grey lines.

with respect to v (Ks decay vertex) and p (pion 3-momentum).

4 Representation I’m not confident about this part.

The full set of parameters defining the kihematic pro with z = (p - ’?, I'b(ﬁl){/[yve already have these
The information fed for instance to an g form: quangf les In KinFit part.
(-
m = =
m
D =

easy to calculate

Here m™* and V= are the measurements and the corresponding covariance matrices of the single trajectories.
In the derivative matrix D the chain rule is used, combining the Jacobians O f - /0q with the Jacobians of the
measurement equation g(v, p,) and the decay model p*(2).

3

| couldn’t find matrices m in the kinematic fitting part,
so | approximately calculate these derivatives assuming that B-field are along z-axis and constant (near the decay vertex).



- Symbol Description
Eq. of motion - -
c The speed of light in a vacuum.
q The charge of the particle.
m The mass of the particle.
E The energy of the particle.
d_p — d_pﬁ — i x B = ip X B = — B % (a il) o The measured /reconstructed position of a detected/decaying particle.
dz dt dz (% Pz Pz T The common vertex to which a group of particles are constrained.
Ax Tr — X
to The measured /reconstructed time of a detected/decaying particle at x.
t The common time to which a group of particles are constrained at position x.
At t— 1o
Do The measured /reconstructed momentum of a detected/decaying particle at .
P The momentum of a particle at position x.
a —0.00299792458 Bq
B The magnitude of the magnetic field at position xg.
h The direction unit vector of the magnetic field at position x.
State vector
The sign for the momentum of particle ¢ used to reconstruct the momentum
B S pox of a decaying particle X. It’s —1 if pyy is defined by missing mass and ¢
/ COS — gin ( 4z0=2) 0\ ' . : : .
D0 D2 3 Dz is a final-state particle, and is 1 otherwise.
Poy | = | sin ( 22ze=2) cos (m) 0] | Py
Doz \ Opz Opz 1 / o Table 2: Descriptions of the kinematic terms used for constraining the system of particles.
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Using these derivatives, Millepede minimization converges with more than one free parameters.



