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• Neues vom KEKB-Beschleuniger, dem Belle 
Detektor und SuperBelle

• Highlights der neuen Belle-Physikresultate

• Status der Wiener Analysen
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Integrierte Luminosität

• aufgrund der Studien mit den Crab Cavities dzt. nur sehr 
geringe Luminosität!
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Crab Cavities

• Einbau zweier Crab Cavities 
erfolgte im Jänner 2007

• commissioning „basically
successful“ with and w/o
beam

• erster Crab Kick des Beams 
wurde im Februar beobachtet

• Tests finden derzeit bei sehr
niedriger Luminosität statt,
eine endgültige Conclusion
über die Einsatzbereitschaft
der Crab Cavities gibt es
noch nicht

• zwei Szenarien: KEKB mit
CC @ 400fb-1/yr oder ohne
bei ~200fb-1/yr
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Crab Cavities
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w/o 
Event Builder

Upgrade

w/o Pipeline
Readout

DAQ intrinsic deadtime: Projection (injection VETO(3.5%@10Hz) is NOT included)

DAQ deadtime > 20%
which is unacceptable.

Crab cavity has been installed
and tuning is in progress.

L will reach > 2~3 x 1034 cm-2sec-1

soon, hopefully.

Trigger rate > 1KHz

Upgrade of Event Builder : “Dual farm system” ←already done last year
Readout pipelining: need to upgrade all readout subsystems one by one.

Started from CDC  this year
which has the longest readout deadtime

mailto:3.5%25@10Hz
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AMT TDC cards
(FINESSE daughter board)

RadiSys EPC-6315
– Intel P3 800 MHz
– 256 MB memory
– Network boot
– RedHat Linux 9

onboard CPU
(online data reduction, etc…)

VME9U
100BaseT port×2
boot/control, data transfer

Trigger 
receiver

(TT-RX)

COPPER based 　 TDC
Idea: Build a TDC module compatible with LeCroy 1877S as possible
         using COPPER (pipeline platform) + AMT3-TDC FINESSSE
         => Pipelining of digitizers is possible without modifying
              frontend electronics
              <- The same signal cable connectors, signal level (ECL) 

signal 
connectors
compatible
with 
LeCroy's

COPPER base board



Projektbericht Belle / Vorstand Mai 2007

# of hits/TDC

Typical data size

~29.5 us

~2.8 us COPPER

D
ea

dt
im

e 
(u

s) FASTBUS

1/10 deadtime
reduction is achieved

Reduction of readout deadtime after upgrade
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Other sub-detectors

continuous sampling 
(APV25) + FADC + 
sparsification on FPGA

Peak hold (VA1TA) + FADCSVD

HPTDC & FADCQT + Pulse Stretcher + C-
stop Fastbus TDCTOF

Copper TDC (AMT3)C-stop Fastbus TDC

Waveform sampling FADC 
+ fitting on FPGA

MQT + C-start Fastbus 
TDCECL

ECLTRG

KLM
ACC

TRG

QT + Copper TDC (AMT3)QT + C-stop Fastbus TDC
CDC

AfterBeforeDetector

Upgrade one by one as far as budget allows

straightforward

a few challenges





High current, high beam-beam parameter

Low emittance, low beta, low current

Two approaches to achieve L~1036

x
s

= SuperKEKB

= LC SuperB
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Nano-beam Scheme
• This new idea is proposed for SuperB by Frascatti people.
• Low emittance(~1 nm) and low beta scheme, so called "Nano-

beam scheme", is based on crossing angle concepts. 
• If we compare between standard short-bunch beams and slender 

beams with large crossing angle, both cases can give the same 
luminosity. 

• Small horizontal beam size can be achieved in a ring (see ILC 
damping ring).

• Luminosity increases with (1/emittance) and is not depend on 
bunch length in principle.

σx

σz

overlap region

σx
σz

overlap region crossing
angle

(a) standard short-bunch
(b) slender beam and crossing angle
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Crab Waist Scheme
• Waist position is adjusted by kick from sextupoles to suppress 

hourglass effect.        ∆s ~ x/2φx

• Particles collide another beam at their waist point(beam size minimum).
• Luminosity gain is factor 2.

∆s
x 2φx

∆s = x/tan(2φx)

     ~ x/2φx

original waist

crab waist

e+e-

sextupole
for crab waist
(focusing type)

sextupole
for crab waist
(defocusing type)

∆ψx=π+kπ
∆ψy=π/2+mπ

∆ψx=π+lπ
∆ψy=π/2+nπ



Projektbericht Belle / Vorstand Mai 2007

• We keep high current approach until finding a solution to dynamic 
aperture and injection scheme in the low emittance scheme. 

• Both crab crossing and crab waist scheme will be tested in the 
KEKB ring soon.

KEKB’s approach



Proposed schedule
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Belle is here.
   0.7ab-1

Crab cavity installation

2 yr shutdown 
for upgrade

Lpeak~1.5×1034 1.5 - 3×1034
SuperKEKB 
 ~8×1035

~10B BB and τ+

τ− every year



Future of KEKB/Belle

 MEXT understands that KEKB/Belle continues to run until 
we accumulate 1000 fb-1, which will be achieved by the end 
of JFY2008.

 Plan after that is open.
– 1. Quit KEKB/Belle.
– 2. Continue present KEKB/Belle for more years.
– 3. Upgrade it to SuperKEKB.
 Some decision has to be taken very soon.

(aus einem Review-Talk von Yamauchi-san vom 20.4.07)



Consensus in J-HEP community

 Japanese HEP community reached the following agreement 
in October 2006 after a long debate.

 First priority is to realize ILC, and its R&D should be 
boosted. On the other hand, flavour physics programs 
(SuperKEKB, ν and K programs at J-PARC) should be 
carried out as physics programs before ILC (i.e., 2010’s).



Joint effort with Italian SuperB

 Common understanding: there will be at most one Super B 
Factory built in the world.

 We have four options: 
        (high current or low beta) x (KEK or Rome)
       None of the options should be thrown away at this point.

 Close communication is going on.
– Visit each other and telephone meetings.
– Frequent exchange of the status
– Joint meeting scheduled in Paris (May 07).
– Joint workshops to be scheduled sometime in fall 07(?).
– Joint detector R&D will be arranged.

  

soll beides am KEKB getestet werden!



19
Projektbericht Belle / Vorstand Mai 2007

Belle Physik-Highlights

• weiterhin viele Publikationen...

2 Highlights herausgegriffen:

• Evidenz für DDbar-Mixing

• Bestätigung von 
Verschränkung 
(Entanglement)  
im B-System



Experimentally not observed 
until March 2007

    Two recent Belle measurements

    decays to CP final state, D0 → K+K-/π+π-

   
    decays to hadronic multi-body 
    final state, D0 → KS π+π-

~1 km in diameter

D0 - D0 mixing
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D0 system different than K0, Bd
0, Bs
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x, y difficult to calculate;
SM predictions: x, y ≤ 10-2

 D0 → K+K-/π+π-

     decay time distribution modified from exponential; 
     effective τ changed
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I.I. Bigi, N. Uraltsev, 
Nucl. Phys. B592, 92 (2001);
A.F. Falk et al., PRD69, 114021 (2004)



~1 km in diameter

D0 - D0 mixing
D0 → K+K-/π+π-

   simultaneous fit to t distributions of K-π+/K+K-/π+π-

χ2=1.084 (ndf=289)

yCP = (1.31 ± 0.32 ± 0.25) %
evidence for D0 mixing
(regardless of possible CPV)
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search for CPV:

AΓ = (0.01 ± 0.30 ± 0.15) %

hep-ex/0703036

K+K-/π+π- 

and K-π+ratio



Projektbericht Belle / Vorstand Mai 2007

Quantum entanglement
● one of the recent hot topics in the BELLE 

experiment
● investigation of fundamental QM properties in 

massive particle systems
● EPR-type flavor entanglement in the

system
● recent study of A.Go and A. Bay studies possible 

deviation from QM behavior for two specific local 
realistic (LR) models of coherence

● like all CP-violation studies based on time 
difference ∆t of B0 decays
● averaging over relevant lifetime of total 2 particle 

system
● using strong standard QM MC-assumptions for 

error correction ● results A.Go/A.Bay: 
● entanglement properties 

according to QM confirmed for 
B0 mesons

● the 2 alternative LR models 
show bad compatibility with 
data 

and 
are more complicated terms  
of the alternative LR models
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Physik-Analysen in Wien • (CS + Melbourne + Sydney)
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Physik-Analysen in Wien • (LW)

Ds → µν branching ratio

DATA 
(Exp7-Exp49)

 BR= (6.78 ± 0.76 ± 0.48mcstat)×10-3 

 PDG: BR= (6.1 ± 1.9)×10-3 

 Cleo: BR= (5.94 ± 0.73)×10-3 

 BaBar: BR= (6.74 ± 1.09)×10-3 

 hep-ex 0704437

 preliminary!

preliminary!

•true n
X
 

•(using 
B(φπ)=4.71%)

preliminary!
without mcstat

with mcstat
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Physik-Analysen in Wien • (FM)

D0 → KKX inclusive branching ratios
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Physik-Analysen in Wien • (GR)



Unsere Neuzuwachs:
Kurze Vorstellung
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