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Inner Barrel Top and Bottom
barcolor

IB-TOP
On data taking. Since 3
layers are synchronized,
one can reconstruct track.

IB-BOTTOM
A Few data taking runs
were done. But layers are
not synchronized yet. 3/19



mean threshold
barcolor
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threshold set and measured value
barcolor
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threshold standard deviation
barcolor
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cosmic data
barcolor

From FakeHitRate data, we search clusters and tracks.

htemp
Entries  952823
Mean    4.049
Std Dev     4.574
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Size of cluster which constitute tracks.
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Plan
barcolor

I Alignment of ITS from cosmic data.
I Accumulating IB-TOP cosmic data
I Trigger synchronization of IB-BOTTOM
I Monitoring thresholds
I Optimizing trigger and timing condition.
I Inspection of firmware.
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Backup
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even-odd column threshold difference
barcolor
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even-odd column threshold difference
barcolor

slope=0.0393
slope=0.0397

slope=0.0132
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even-odd column threshold difference
barcolor
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trigger frequency change from 10kHz to 44.9kHz
barcolor
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even-odd difference at trigger frequency change
barcolor
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AliExternalTrackParam::PropagateToBxByBz
barcolor

We update track parameters.

X′ = X′(X) = X′(µX) +
∂X′

∂X

∣∣∣∣
X=µX

(X − µX) = µX′ + F · (X − µX)

We update covriance matrix of track parameters,
C′ = Cov[X′,X′] = E

[
(X′ − µX′)(X′ − µX′)T

]
= E

[
F · (X − µX)(X − µX)T · FT

]
= FCFT

Track parameters are updated in following way where ∆ = xnew − xcurrent ,
φ =azimuthal angle and θ =altitude angle

y′ = y + ∆ tanφ+
∆2

2R cos3 φ

z′ = z + ∆ tan θ secφ+
∆2 tan θ sinφ

2R cos3 φ

(sinφ)′ = sinφ+
∆

R
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AliExternalTrackParam::PropagateToBxByBz
barcolor

dy′

dz′

d(sin θ)′

d(tan θ)′

d(1/pt)′


=



1 0 ∆
cos3 φ

0 pt∆2

2R cos3 φ
′′ 1 ∆ tan θ sinφ

cos3 φ
∆

cosφ
pt∆2 tan θ sinφ

2R cos3 φ
′′ ′′ 1 0 pt∆

R
′′ ′′ ′′ 1 0
′′ ′′ ′′ ′′ 1





dy
dz

d(sin θ)

d(tan θ)

d(1/pt)



F =



1 0 ∆
cos3 φ

0 pt∆2

2R cos3 φ
′′ 1 ∆ tan θ sinφ

cos3 φ
∆

cosφ
pt∆2 tan θ sinφ

2R cos3 φ
′′ ′′ 1 0 pt∆

R
′′ ′′ ′′ 1 0
′′ ′′ ′′ ′′ 1
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AliExternalTrackParam::Update
barcolor

Measurements is parametrized by Mk = HXk + δk, where H =

(
1 0 0 0 0
0 1 0 0 0

)
and Cov[δk, δk] = Vk. At kth cluster, we update track parameters using
measurement Mk and its uncertainty VK .

Kk = Ck−1
k HT

(
Vk + HCk−1

k HT
)−1

Xk = Xk−1
k + Kk(Mk −HXk)

Ck = Ck−1
k − KkHCk−1

k
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AliExternalTrackParam::Update
barcolor

This is how Kalman gain matrix Kk is derived.

χ2
+ ≈

(
X∗k − Xk−1

k

)T (
Ck−1
k

)−1 (
X∗k − Xk−1

k

)
+
(
Mk −HkXk−1

k −Hk

(
X∗k − Xk−1

k

))T
(Vk)

−1
(
Mk −HkXk−1

k −Hk

(
X∗k − Xk−1

k

))
To optimize increment of χ2,

∂χ2
+

∂X∗k
= 0

∂ (Bx + b)T C (Dx + d)

∂x
= BTC (Dx + d) + DTCT (Bx + b)

Then,

Xk = Xk−1
k +

[(
Ck−1
k

)−1
+ HT

k (Vk)
−1Hk

]−1
HT

k (Vk)
−1
(
Mk −HkXk−1

k

)
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Cluster Measurement uncertainty Vk
barcolor

Vk is pre-defined at ”AliITSClusterParam::GetError”
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