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First physics run: 1999
Last physics run 2010

= 34 2 -1
Lpeak 2.1x10%4/cm?/s L . > 1ab
Integrated Luminosity
1000 /
On-resonance: /_/_/J
4S:711 fb™
800
5S:121 fb™! ol
3S:3fb!
-1
sool] 2s: 24fb_1
1S:5.7 fb 4
= /
Off -resonance: 87 fb f
400 // /_.
200 V"
0 —15:"‘§#"J"‘:j
1998/1  2000/1 2002/1 2004/1 2006/1  2008/1

20101

=
}
=]

o.ef
oaf [t
o.2f

Asymmetry

| ERT

+
06
o AN

6 -4 2 0 2 4 6
At (ps)

6 -4 -2 0 2 4 6
At (ps)

sin 261 = 0.667 & 0.023(stat) £ 0.012(syst)

® 6 6 O o o o

Exotic resonances inqq

DO mixing

Electroweak penguin measurements
Direct CP violation

Lots of tests of LFV through t-decays
Many precision measurements

Tensions with the Standard Model
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Flavour Physics <>

(See talks by Claudia Cecchi and Mikhail Danilov Tracks 5&7 Friday evening)

Rich program of flavour physics to search for New Physics at next generation
e*e colliders. 1o

Different models predict different cLedy Mpper limits
oL relations for g and tau decays o \19:7\._/, e gl
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o1 Belle Il sensitivity for LFV covers < s
of predictions of many models Super B factories
045 _ . . .

1 - Many of the most interesting processes require:
. ol, 4k |50 ab? « High hermeticity for full reconstruction analyses
3 / i « Excellent electromagnetic calorimetry
A « Excellent PID
z |/ i N . . .

3 IR LA o « High efficiency tracking

= | RITTF §ASc023  * Excellent vertex resolution

205 => Better Detector than Belle in a higher background
Sariony | BO--J/yK environment
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SuperKEKB <5

Upgrade of the world’s highest Luminosity collider by a factor 40

“Nano-Beam” scheme of Pantaleo Raimondi for SuperB

~X2 In beam current

=8x10*cm?s™

Vertical beta function reduction (5.9—0.3 mm) gives x20 Beam Energies 8.0/3.5-7.0/4.0

Increase in LER energy
improves lifetime (reduced

g.56mm  510-12 um

20 - =gt Touschek scattering)
— & — Decrease in HER energy reduces
D=4 Haraossngonge s Synchrotron power requirements

(Vertical beam size ~ 60 nm)
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SuperKEKB <>

B New superconducting
elle ll '
S— /permanent final
New R focusing quads
near the IP

New beam pipe
& bellows

TiN-coated beam pipe
with antechambers

[NEG Pump)

- [SR Channel)
[Beam Channel)

Replace short dipoles with
longer ones (LER)
Low emittance

p05|trons to inject

B e g N
Larger crossing angle “’/ ‘

20 =22 mrad - 83 mrad  Lowemittance gun
Low emittance

Smaller asymmetry electrons to inject
3.5/8GeV—=4/7 GeV

Add / modify RF

systems for higher
beam current Redesign the lattices of HER &

LER to squeeze the emittance

Positron source

New positron target /
capture section

Luminosity increase x40
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Belle || Detector
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Belle IT

Beam Background o

Beam background and it's mitigation is a major R&D activity at Belle |l
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Impact parameter resolution z0

IR Beryllium beam pipe
outer radius 12 mm

DEPFET Pixel Detector,
inner r= 14mm

10 D B,
T e

T T ST
pp*sin(6)¥? [GeV/c]

See next talk by
Stefan Rummel
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Silicon Vertex detector
4 layers DSSD

Improved Ks acceptance
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Central Drift Chamber

Connections are very smooth
Accuracy check will be performed in next fiscal year

Backward

Small cell
drift chamber

0000
10 m ioooo 18 mm
00

m
6~8 mm

1.1kg
Other components: ~100kg

—

Scroar Wire stdnging
" Autumn, 2012 - Winter , 2013

— Wire stringing place : Fuji B4

: In this fiscal year __ ’
DT R N
[ m2o2 Ll i

In 2013

Belle CDC
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O O O O 1200 mm
® O e O Belle Il CDC : :
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0 mm =—>

—
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>fdotype MCP
for beam test
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Kaon identification efficiency
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Waveform sampling

readout.
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trigger
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K, — muon detector <>

Resistive Plate chamber
Readout of barrel layer > 2

Iron plate

Aluminium frame

Scintillator
readout of
endcap +
inner barrel

Optical glue

TiO, reflector

Scintillator:
polysteren

+1.5%PTP + 0.01%POPOP Otodetectm. KL — mMuon detector

7 July 2012 Martin Sevior, ICHEP, Melbourne 2012 Page 14



DAQ - event rate

Event Size [kB] | Rate [HZ] Rate [MB/s]

High rate scenario for Belle || DAQ
Belle Il 300 6,000 1,800

LCG TDR (2005)*

ALICE (HI) 12,500 1,250
ATLAS 1,600

LHCDb 2,000

* The LHC experiments are running at a factor of two or higher event rates
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Software/Computing

New framework with dynamic module loading, parallel
processing, python steering, and root I/O

Full detector simulation with Geant4

Distributed Computing based on DIRAC

Can eff|C|entIy utilize GRID, Cloud and local resources

Raw Data Storage‘
and Processing | KEK | TPNNL | @ e =p RavDan
- [[] cPu — mDST Data
£ Disk ..p mDSTMC
= Ntuples

Detector "b
\ -

MC Production
and Ntuple
Production

Grid Site

sessmenquanen

------------------

Local Résqurces

Ntuple ‘ Local Resour\:es
Analysis ? E %
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Schedule <5
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International Collaboration

Belle I

7 July 2012
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Conclusions =

SuperKEKB fully funded

— Approved by Japanese government in December 2010 and by
Japanese Diet (parliament) in March 2011

« Belle Il detector 50% funded by Japanese government
« Funding in other countries requested or already approved
 MoU signed with German and Slovenian funding agencies

« Exciting and Rich program of Physics for Belle Il

« Complementary approach to High Energy Colliders, LHCDb

» Look forward to friendly competition from LHCb and SuperB
e Construction well underway.

e First collisions in 2015

« Not too late to join!

Next Open Collaboration meeting — July 22-25 Bad Aibling, Germany
http://indico.mppmu.mpg.de/indico/conferenceDisplay.py?confld=1636
http://belle2.kek.ip/
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Backup <L
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Physics Impact of PID <L
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Backgrounds at Belle Il =
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