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Introduction 3

« Simulations up to now (using ILC software):
- Residuals in the PXD ladder

- Impact Parameter studies after Tracking

* Next step — real physics!

- vertex resolution important for all channels in CP violation
- Simple analysis as benchmark to optimize the vertex resolution

- S0 we use “golden channel”:

B'-JIYK,
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Software Frameworks 4

1. Establish analysis in Belle framework (BASF)

- using Belle Geometry

2. Implement analysis in ILC framework

- using Belle Geometry
- using the same generated events as for the Belle analysis

- using MarlinRave as Vertex fitter

3. After validation of ILC framework

- start optimization of Belle Il PXD in ILC framework
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B - J/Psi 5

C “convert” time to distance At~ |
<By>c CP final state J/y¢ K|

B°B° produced at Y (4S)

Asymmetric collider (boost)

> Tag side

> CP side

-
- > length
~200 um

High precision vertex detector needed
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J/Psi Ks analysis

e (Generated events: 100 000

u

* Reconstruction "
- CP side vertex: J+- T

- Tag side vertex: DO/DObar vertex and momentum
 Find point of closes approach (P.C.A.) to the beam tube
» Project P.C.A. onto the beam tube

- determine the B-tag from the sign of the Kaon

- Histogram Az of the vertex separately for the B-tag
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Methods for determining the CP side Vertex resolution
Simulation in BASF

hBOcp_zVtxRes_def

hJdPsi_zVitxRes_def

[ J/y: zVertex resolution (def)

0 .
cp- ZVertex resolution (def)

=
A

Entries 53514

Mean -0.0258
RMS 125.2
x2 / ndf 89.76 / 11
Constant 2114+ 20.9
Mean -0.3944 + 0.3645
Sigma 41.34+ 0.44

Entries 75567

Mean -0.1391
RMS 51.47
x2 / ndf 643.1 /11
Constant 9440+ 49.4
Mean -0.129+ 0.116
Sigma 28.59+ 0.11

IIIIIIIIIIlIIII’IBI{

O=41pum

Fitting range: 66.6 um

Using double Gaussian to fit also tails
Important for characterising effect of
multiple scattering

500300400
zVix (Rec-Gen)[um]

Two muon vertex fit simple model is
easy to implement in ILC software
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zVix (Rec-Gen)[um]

hBOcp_zVitxRes_mumuksbt

: zVertex resolution (mumuksbt)

Entries 53514
Mean -0.296
RMS 37.69
X2 / ndf 427.6 /11
Constant 6216 +41.9
Mean -0.2533+ 0.1317
Sigma 25.53+0.12
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zVix (Rec-Gen)[um]
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Methods for determining the Tag side Vertex re
Simulation in BASF

hBOtag_zVixRes_Dzerolmp
Btag zVertex resolution: z-impact (D) Entries 57810 Btag zVertex resolution: BTC (D)
500 — Mean -0.9244 000—
E E RMS 87.18 E
000 x2 / ndf 132.8 /11 s F
= Constant 4290 + 29.5 4000 -
3500 — M_ean -0.5544 + 0.2625 B
= Sigma 42.18 + 0.32 -
3000 N
- 3000 —
2500 2 B
2000 -5 O = 4 HI N [ bom
= 2000— "™
1500 - _
1000 ;— 1000 [
500 - -
= rri EFEPEPEEE PRI EPEPEE B I C - i EFEFEPETIE PR
-900 -300 -200 -100 0 100 200 300 400 -200 -300 -200 -100

hBOtag_zVixRes_DzeroBT
Entries 57810
Mean -0.5302
RMS 83.02
x2 / ndf 134.7 /11
Constant 4663 + 31.2
Mean -0.4908 + 0.2317
Sigma 39.52+0.27

o=40 >uym

Fitting range: 66.6 um

Using double Gaussian to fit also tails
Important for characterising effect of
multiple scattering

K+ pi vertex fit simple model plus
extrapolation is easy to implement
in ILC software

zVix (Rec-Gen)[um]

M —
100 200 300 400

zVix (Rec-Gen)[um]

PR T W R T

hBOtag_zVixRes_btDpvix
Entries 41974
Mean -0.3503
RMS 37.28
x? / ndf 416.2/ 11
Constant 6379+ 43.0
Mean -0.03628 + 0.12722
Sigma 24.74+0.12

o =25um

Y00
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zVix (Rec-Gen)[um]
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« Summary

- Benchmark analysis in the Belle framework running

- ILC framework in good shape to start implementing analysis

e Qutlook

- Planned to have first results of the BASF and ILC framework
probably for B2GM in November

- Maybe also first studies of the PXD geometry for Belle Il
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Thank you for your
attention!
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