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Changes in tra
k-�tLeast-squares method
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Changes in tra
k-�tTaking into a

ount multiple s
attering in hit errors
σL2 = d · θMS,

σL3 =
√

5d · θMS,

σL4 =
√

14d · θMS .

σxi =
√

σ2
digi + σ2
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θMS 
al
ulation
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|P|, θ, φ resolution for pbeam = 4.06 GeV/

Entries  9359

Constant  314.6

Mean      1.941e-08

Sigma     2.293e-07

P,GeV/cδ
-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-610×0

50

100

150

200

250

300

Entries  9359

Constant  314.6

Mean      1.941e-08

Sigma     2.293e-07

rec-PMCP Entries  9359

Constant  379.6

Mean      -4.639e-06

Sigma     0.0001942

,radθδ
-0.001 -0.0005 0 0.0005 0.001
0

50

100

150

200

250

300

350

400

Entries  9359

Constant  379.6

Mean      -4.639e-06

Sigma     0.0001942

recθ-MCθ Entries  9359

Constant  210.1

Mean      0.0008082

Sigma     0.03387

,radφδ
-0.3 -0.2 -0.1 0 0.1 0.2
0

50

100

150

200

250

Entries  9359

Constant  210.1

Mean      0.0008082

Sigma     0.03387

recφ-MCφ

Entries  9359

Constant  155.1

Mean      4.249e-05

Sigma     0.0004645

-0.002-0.001 0 0.001 0.002
0

20

40

60

80

100

120

140

160

Entries  9359

Constant  155.1

Mean      4.249e-05

Sigma     0.0004645

Pσ)/rec-P
MC

(P Entries  9359

Constant  356.7

Mean      -0.05236

Sigma     2.063

-10 -8 -6 -4 -2 0 2 4 6 8 10
0

50

100

150

200

250

300

350

400

Entries  9359

Constant  356.7

Mean      -0.05236

Sigma     2.063

θσ)/recθ-MCθ( Entries  9359

Constant  288.1

Mean      0.06416

Sigma     2.539

-10 -8 -6 -4 -2 0 2 4 6 8 10
0

50

100

150

200

250

300

Entries  9359

Constant  288.1

Mean      0.06416

Sigma     2.539

φσ)/recφ-MCφ(

σP = 230 keV/c, σθ = 194 µrad, σφ = 34 mrad (σx =
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|P|, θ, φ resolution for pbeam = 4.06 GeV/

Entries  9313

Constant  309.7

Mean      1.929e-08

Sigma     2.324e-07

P,GeV/cδ
-2 -1.5 -1 -0.5 0 0.5 1 1.5

-610×0

50

100

150

200

250

300

Entries  9313

Constant  309.7

Mean      1.929e-08

Sigma     2.324e-07

rec-PMCP Entries  9313

Constant  375.5

Mean      -5.039e-06

Sigma     0.0001954

,radθδ
-0.001-0.0005 0 0.0005 0.001

0

50

100

150

200

250

300

350

400

Entries  9313

Constant  375.5

Mean      -5.039e-06

Sigma     0.0001954

recθ-MCθ Entries  9313

Constant  209.3

Mean      0.0006987

Sigma     0.03387

,radφδ
-0.2 -0.1 0 0.1 0.2

0

50

100

150

200

250

Entries  9313

Constant  209.3

Mean      0.0006987

Sigma     0.03387

recφ-MCφ

Entries  9313

Constant   1170

Mean      4.607e-05

Sigma     0.0006121

-0.004-0.002 0 0.0020.004
0

200

400

600

800

1000

1200

Entries  9313

Constant   1170

Mean      4.607e-05

Sigma     0.0006121

Pσ)/rec-P
MC

(P Entries  9313

Constant  545.7

Mean      -0.06668

Sigma     2.683

-20 -15 -10 -5 0 5 10 15 20
0

100

200

300

400

500

600

Entries  9313

Constant  545.7

Mean      -0.06668

Sigma     2.683

θσ)/recθ-MCθ( Entries  9313

Constant  384.5

Mean      0.07522

Sigma      3.75

-20 -15 -10 -5 0 5 10 15 20
0

50

100

150

200

250

300

350

400

450

Entries  9313

Constant  384.5

Mean      0.07522

Sigma      3.75

φσ)/recφ-MCφ(
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|P|, θ, φ resolution for pbeam = 4.06 GeV/
, d = 50 
m
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|P|, θ, φ resolution for pbeam = 4.06 GeV/
, d = 50 
m
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A

ura
y of momentum magnitude determination
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|
POUT - momentum magnitude

after back-propagation with

GEANE

Tail in momentum distribution appears after

back-propagation.

But error of determination momentum magnitude:

σP ∼ 10−3GeV/c (after track-fit),

so difference 10−6GeV/c is not considerable.Anastasia Karavdina Status of Mainz-Simulations



Hits distributions for di�erent distan
e between planes
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Un
ertainties in determination θ and φ at IP due toun
ertainty in momentum magnitude
|PIN | = Pbeam − δP

P,GeV/cδ
-910 -810 -710 -610 -510 -410 -310 -210

,m
ra

d
θσ

0.2

0.3

0.4

0.5

0.6

Pδ resolution vs. θ

 = 4.06 GeV/cbeamP

P,GeV/cδ
-910 -810 -710 -610 -510 -410 -310 -210

,m
ra

d
φσ

40

60

80

100

120

140

Pδ resolution vs. φ

Pbeam = 4.06 GeV/c

σθ and σφ is insensitive to δP < 10MeV/cAnastasia Karavdina Status of Mainz-Simulations



Un
ertainties in determination θ and φ at IP due toun
ertainty in momentum magnitude
|PIN | = Pbeam − δP
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Results & PlansResults
χ2 function was changed in Track Fitter.

Contribution of multiple scattering to hits errors was

added and checked in Track Fitter.

Uncertainties in determination θ and φ at IP due to
uncertainty in momentum magnitude were studied
with SimpleBox generator for:* different δP (Pbeam = 4.06GeV/c).* different Pbeam (δP = 10−2GeV/c )Plans
Optimization of Track-Finder & Track-Fitter procedures

Study of efficiency (missed tracks, ghost tracks;

different number of tracks per event etc.)

Background studyAnastasia Karavdina Status of Mainz-Simulations


