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Time-dep. CP-Analysis
at B-Factories ¥ Belle T
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Time-dependent
CP-Analysis
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For B — mm:
Vm/<a Isospin
m Penguin and tree diagrams v, S
contribute! 5 i 1=0,2
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Extraction of a angle
from B — ©m

m Extr. A« through isospin analysis:

AT = A(B— ntn7)
1 +— 00 _ A+0
= WA + A" =A
1 A+- A00 _ A—0
[ \/EA + A" =A

Pure Tree: AT0 = A-0

m Isospin analysis requires also S +,- and S,0,0.
m S,0,0 needs (Az) ~ 130pm of B — 7077 where 77 — 4~

= Challenge!
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Expected Asymmetry
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Vertex of y-Conversions

in BO — 7707'['0 3 Belle II
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Events with
~v-Conversions

Belle I

a) If there is an event with
~y-conversions

= How Many? b) How many Events have at least
one ~y-conversion?
< A45¢ —
= | Total inside PXD [ 3.10 % |
3.5;
st 2.77% c) ... and at least one «y-conversion

or one 77 — ete ™y decay?

’ 70 = efey ‘ 2.00 % ‘
| Total 7% U~ [ 5.05 % |

1 15 2 25 3 35 4

Number of y-Conversions

Requirement: All converted ~ in accept. and not converted in ECL
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pi-Distribution of
~v-Daughters
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Events with v-Convs.
after p; cut

=< One of the - or 7’-daughters (e* or e¢~) has p; > 250 MeV/c.

a) If there is an event with
y-conversions

? .
= How Many: b) ... at least one ~y-conversion?

a5 | Total inside PXD | 2.82 % |

&

%

35 c) ... and at least one y-conversion

g or one 7/ — ete 7y decay?
25-2.00%

’ 70— etey \ 1.72 % ‘
’ Total 77 Uy \ 450 % ‘

0.25% 0.02% 0.00%
1 15 2 25 3 35 4
Number of y-Conversions

9 Requirement: All converted  in accept. and not converted in ECL



Cpis . MAXIMLIANS-
Vertex Resolution diria™

70 and BY LMU
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Vertex Resolution T
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Summary and Outlook

Belle I

b,
e
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m Resolution of B — 7777 Vertex within Belle J/i accuracy
but: How many can we reconstruct?

m At resolution?
m How much can we improve of e* reconstruction?

m What to do when only one e* from conversion?



Time of Propagation counterfg K /p Detector (outside) Superconducting Magnet
with 20 mm quartz bars ’ RPC Plates and plastic \‘ homogeneous field of 1.5 T
MCP-PMT readout p scintillators with SiPM readout

Electromagnetic Calorimeter
8000 Csl Crystals, 16 Xo
PMT/APD readout

Pixel Vertex Detector
2 layer pixel detector (8MP)
DEPFET technology

Silicon Vertex Detector
4 layer double sided strips
d 20 — 50 ns shaping time

F KAT<S
Central Drift Chamber Aerogel RICH

proportional wire drift chamber o Proximity focusing RICH with silica

15000 sense wires in 58 layers . & | aerogel




DEPFET LMU
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Pixel Vertex Detector e Belo 1
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= Background 111

m Closest to IP
= Occupancy (~ r=2) 11

B (5Y)Belle I < (7)Belle
LZW&?J(??&E”—‘ = smaller Az

DHP
(digital

flexible interconnect |
(polyimide/copper) ~ 75 um
\ activearea

\  thickness

= Pixel Detector needed !
= DEPFET Technology most suited

 differential data
transmission (= 1.6 Gb/s)

conductive layers

14 Wik Depleted Field Effect Transistor



et e Track
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7% — 4+ Kinematics LMU
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CP-Violation in the SM

m Why CP-Violation? = Matter-Antimatter-Asymm. in the
universe larger than in SM. (Sakharov)

m Why in the B%-system? = largest CP-V. within the SM.

m CP-V. in the SM = Weak Interaction = Vogm

d/ Vud Vus Vub d
s | = Vea Ves Vb 5
b Via Vis Vi b

m Wolfenstein-Parameters: A\=sinfc ~ 0.2, A, p,n

—1x2 A AN3(p —in)
Vekm = A 1-1)2 AN2 + 0O\
AN —p— iT/)] —AN? 1

= EYuk o ,ng,ujcc = Jcc Jcc ! 7& Jcc

m Unitarity: 32 VieVii = 0 = ViaViy, + VeaVig, + ViaViy = 0
18 O3 O OO
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