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Summer 2004 PEPSummer 2004 PEP--II ImprovementsII Improvements

IR2 south forward shield wall: IR2 south forward shield wall: BackgroundsBackgrounds

Add another new Low Energy Ring (LER) RF station: Add another new Low Energy Ring (LER) RF station: Higher currentHigher current

Add a High Energy Ring (HER) RF station by splitting up a currenAdd a High Energy Ring (HER) RF station by splitting up a current 4 cavity t 4 cavity 
station into two 2 cavity stations: station into two 2 cavity stations: Higher currentHigher current

Two new Two new ““FrascatiFrascati”” longitudinal kickers in LER: longitudinal kickers in LER: More stabilityMore stability

New electrodes for transverse kickers: New electrodes for transverse kickers: More stabilityMore stability

Add fans to all HER bellows: Add fans to all HER bellows: Cool Higher Order Modes (Cool Higher Order Modes (HOMsHOMs))

Alignment work (quadrupole rolls): Alignment work (quadrupole rolls): Smaller vertical emittanceSmaller vertical emittance

New LER synchrotron light monitor: New LER synchrotron light monitor: Smaller vertical emittanceSmaller vertical emittance

IR NEG pump HOM reduction: IR NEG pump HOM reduction: Better lifetime and backgroundsBetter lifetime and backgrounds

New Support Tube Chiller: New Support Tube Chiller: Higher currentsHigher currents
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PEPPEP--II Safety Planning and Restart PlanII Safety Planning and Restart Plan

Electrical accident at SLAC on October 11, 2004.   All running oElectrical accident at SLAC on October 11, 2004.   All running of f 
accelerators suspendedaccelerators suspended

Type A Investigation OctoberType A Investigation October--December, 2004December, 2004

Corrective Action team: December 2004 Corrective Action team: December 2004 ––January 2005January 2005

Safety training with new procedures October 2004 Safety training with new procedures October 2004 –– March 2005March 2005

Linac/PEPLinac/PEP--II/BaBarII/BaBar Restart Validation Review: February Restart Validation Review: February –– March March 
20052005

LinacLinac and PEPand PEP--II operations start up April 2005II operations start up April 2005

Electron and Positron beams both at PEPElectron and Positron beams both at PEP--II rings April 14, 2005.  II rings April 14, 2005.  
Data logging began that weekendData logging began that weekend
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PEPPEP--II Monthly Peak LuminosityII Monthly Peak Luminosity

April 2005
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PEPPEP--II/II/BabarBabar are In Full Dataare In Full Data--Taking ModeTaking Mode
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Run 5 Data Accumulation Plan

KEY: Blue – Plan
Red – Actual

Total Accumulated Data:  264 fb-1



05/18/05 HEPAP Meeting

PEPPEP--II Run ScheduleII Run Schedule

PEPPEP--II Run 5 started April 15, 2005II Run 5 started April 15, 2005

Will collide steadily from April 2005 through July 2006 Will collide steadily from April 2005 through July 2006 
with a one month break in October 2005with a one month break in October 2005

Down in 2006 August through November for BaBar and Down in 2006 August through November for BaBar and 
PEPPEP--II upgrade workII upgrade work

Three month down in SummerThree month down in Summer--Fall 2007 Fall 2007 

Collide through September 2008Collide through September 2008
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Future PEPFuture PEP--II Improvement ActivitiesII Improvement Activities

New transverse digital feedback processors (Summer 2005) New transverse digital feedback processors (Summer 2005) 

New RF comb filters (Fall 2005)New RF comb filters (Fall 2005)

New klystron linearizer (Spring 2006)New klystron linearizer (Spring 2006)

Install LERInstall LER--5 RF station (Fall 2006)5 RF station (Fall 2006)

Install HERInstall HER--10 RF station (Fall 2006)10 RF station (Fall 2006)

Upgrade several highUpgrade several high--power IR vacuum chambers (Fall 2006)power IR vacuum chambers (Fall 2006)
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Future luminosity increase factorsFuture luminosity increase factors

x 2.3x 2.3TotalTotal

1.171.170.070 L  0.070 L  
0.055H 0.055H 

0.065 L 0.065 L 
0.043 H0.043 H

ξξyy

1.241.248.5 mm8.5 mm10.5 mm10.5 mmββyy**

1.611.612200 mA2200 mA1550 mA 1550 mA HER currentHER current

4500 mA4500 mA2450 mA2450 mALER currentLER current

Luminosity gain Luminosity gain 
ratioratio

FutureFuturePresentPresentParameterParameter
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Integrated Luminosity GoalsIntegrated Luminosity Goals
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ψ→0 0/ SCPV  in B J K

Interference of b → c tree 
decay with mixing

CPV in CPV in charmoniumcharmonium modesmodes
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ψ→0 0/ SB J K

ψ/J

0
SK
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Recoil B

ν−→
Flavor tag:

eb ce

+ vertex separation 
= time difference



sin2sin2ββ results from results from charmoniumcharmonium modesmodes

BABAR PUB-04/038Update for ICHEP04
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Summary of constraints on Summary of constraints on αα

Mirror 
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disfavored

ππ ρπ ρρ

α +⎡ ⎤= −⎢ ⎥⎣ ⎦

o

 From combined 
 , ,  results: 

9100 10

α = ± o
  indirect constraint 

fit: 98 16
CKM

BABAR onlyBABAR onlyBABAR only



Potential New Physics contributionsPotential New Physics contributions
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CPV in charmonium & sCPV in charmonium & s--penguin modespenguin modes

No sign of Direct CP

3.7σ between CP
violation in s-penguin 

vs sin2β (cc)

Charmonium
s-Penguins

Good consistency 
between B Factory 

experiments



New threeNew three--body mode: body mode: B B →→ KKSSKKSSKKSS

88±10 signal events
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Good progress on gammaGood progress on gamma

γ → K0 , ,CP DCS: CPV  in B D K D K

Interference of color-allowed and 
color-suppressed tree decays
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DalitzDalitz plot analysis for gammaplot analysis for gamma

Idea: Increase B decay interference through D decay Dalitz plot

π π+ + − +⎡ ⎤→ →⎣ ⎦
(*)0 0  SB D K K

γ +⎡ ⎤= −⎢ ⎥⎣ ⎦

o

 From Dalitz 
analysis: 

3463 26 γ +⎡ ⎤= −⎢ ⎥⎣ ⎦

o
Indirect constraint: 

858 7



No Evidence Seen for the No Evidence Seen for the PentaPenta QuarkQuark

arXiv:hep-ex/0408064 v2 25 Oct 2004
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BABAR & Belle physics BABAR & Belle physics 
resultsresults

136136144144TotalTotal

19192121May 2005May 2005

3535525220042004

2828393920032003

54543232<2003<2003

BelleBelleBABARBABARJournal PapersJournal Papers

73737575Abstracts submitted to Abstracts submitted to 
LP05LP05

63637272Papers submitted to Papers submitted to 
ICHEP04ICHEP04

BelleBelleBABARBABARConference Conference 
ContributionsContributions
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Integrated Luminosity GoalsIntegrated Luminosity Goals
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physics is 0.30 effect
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2008=1.1 ab-1

Golden modes 
reach 5 

sigma level

Projections are statistical errors only; 
but systematic errors at few percent level
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SummarySummary

Data taking began in mid April 2005.  PEPData taking began in mid April 2005.  PEP--II and II and BabarBabar
have made a rapid return to full, safe operationhave made a rapid return to full, safe operation

Goal for 2005Goal for 2005--2006: double current data set2006: double current data set
Delay in Run 5 can be overcome by summer 2006 with extended 
running period, with substantial reduction in errors on CP violation 
asymmetries in rare decay modes

Error on average of Penguin modes should reach 0.06

Goal for 2007Goal for 2007--2008: double again to ~1 ab2008: double again to ~1 ab--11

Individual Penguin modes with errors in range 0.06-0.12

o Sensitivity to New Physics through rare decays & CP
violation, with a significant discovery potential

o Rich program of flavor physics/CP violation also pursued


