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Overview

• Collected data at SLAC from 
1999–2008 at the PEP-II collider,  
9 GeV e- on 3.1 GeV e+. 
 

• Primary motivation: CP violation, 
weak force (Unitarity Triangle)


• Rare decays, tau and charm, 
spectroscopy, direct searches for 
new physics.
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-1Delivered by PEP-II: 550 fb
-1Recorded by BABAR: 524 fb

471M  Υ(4S), 121M Υ(3S), 98M Υ(2S)  
10% off resonance

e+e� ! ⌥(4S) ! BB



2008 Nobel prize in physics
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Kobayashi and Maskawa 
awarded 1/2 of the prize

“for the discovery of the origin of the broken symmetry which predicts 
the existence of at least three families of quarks in nature”

“As late as 2001, the two particle detectors BaBar at Stanford, USA and 
Belle at Tsukuba, Japan, both detected broken symmetries independently 
of each other. The results were exactly as Kobayashi and Maskawa had 
predicted almost three decades earlier.”



Status

• Focus since 2008 has been on 
analysis. Support from SLAC 
through 2018.


• recent highlights on following 
slides


• BaBar continues to be well 
represented at conferences. 
130 talks in 2013; 9 at ICHEP. 


• New BaBar detector paper.


• Physics of the B-Factories 
book, in collaboration with 
Belle, about to be submitted to 
publisher.
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Publica<on history 

5/7/2014  F. Anulli 

Published  

Projected submission of 

45 on track analysis 

•  Significant reduc<on of submiJed papers since last Summer 

•  Increasing difficul<es to do the last steps on finalizing the analyses for 

publica<on 

•  About  ~45 analyses s<ll on track for publica<on 

•  5 new or recently restarted analyses in 2014 

•  Addi<onal ~25 analyses have uncertain future 

SubmiJed 
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532 papers published; 22 submitted in 2013

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/nima

Nuclear Instruments and Methods in
Physics Research A

The BABAR detector: Upgrades, operation and performance

B. Aubert a, R. Barate a, D. Boutigny a, F. Couderc a, P. del Amo Sanchez a, J.-M. Gaillard a,
A. Hicheur a, Y. Karyotakis a, J.P. Lees a, V. Poireau a, X. Prudent a, P. Robbe a, V. Tisserand a,
A. Zghiche a, E. Grauges b, J. Garra Tico b, L. Lopez c,d, M. Martinelli c,d, A. Palano c,d,
M. Pappagallo c,d, A. Pompili c,d, G.P. Chen e, J.C. Chen e, N.D. Qi e, G. Rong e, P. Wang e,
Y.S. Zhu e, G. Eigen f, B. Stugu f, L. Sun f, G.S. Abrams g, M. Battaglia g, A.W. Borgland g,
A.B. Breon g, D.N. Brown g, J. Button-Shafer g, R.N. Cahn g, E. Charles g, A.R. Clark g, C.T. Day g,
M. Furman g, M.S. Gill g, Y. Groysman g, R.G. Jacobsen g, R.W. Kadel g, J.A. Kadyk g, L.T. Kerth g,
Yu.G. Kolomensky g, J.F. Kral g, G. Kukartsev g, C. LeClerc g, M.E. Levi g, G. Lynch g,
A.M. Merchant g, L.M. Mir g, P.J. Oddone g, T.J. Orimoto g, I.L. Osipenkov g, M. Pripstein g,
N.A. Roe g, A. Romosan g, M.T. Ronan g,1, V.G. Shelkov g, A. Suzuki g, K. Tackmann g,
T. Tanabe g, W.A. Wenzel g, M. Zisman g, M. Barrett h, P.G. Bright-Thomas h, K.E. Ford h,
T.J. Harrison h, A.J. Hart h, C.M. Hawkes h, D.J. Knowles h, S.E. Morgan h, S.W. O'Neale h,1,
R.C. Penny h, D. Smith h, N. Soni h, A.T. Watson h, N.K. Watson h, K. Goetzen i, T. Held i,
H. Koch i, M. Kunze i, B. Lewandowski i,1, M. Pelizaeus i, K. Peters i, H. Schmuecker i,
T. Schroeder i, M. Steinke i, A. Fella j, E. Antonioli j, J.T. Boyd k, N. Chevalier k,
W.N. Cottinghamk, B. Foster k, C. Mackay k, D. Walker k, K. Abe l, D.J. Asgeirsson l,
T. Cuhadar-Donszelmann l, B.G. Fulsom l, C. Hearty l, N.S. Knecht l, T.S. Mattison l,
J.A. McKenna l, D. Thiessen l, A. Khanm, P. Kyberdm, A.K. McKemeym, A. Randle-Condem,
M. Saleemm, D.J. Sherwoodm, L. Teodorescum, V.E. Blinov n,o, A.D. Bukin n,p,1,
A.R. Buzykaev n, V.P. Druzhinin n,p, V.B. Golubev n,p, A.A. Korol n,p, E.A. Kravchenko n,p,
A.P. Onuchin n,o, S.I. Serednyakov n,p, Yu.I. Skovpen n,p, E.P. Solodov n,p, V.I. Telnov n,p,
K. Yu. Todyshev n,p, A.N. Yushkov n, D.S. Best q, M. Bondioli q, M. Bruinsma q, M. Chao q,
S. Curry q, I. Eschrich q, D. Kirkby q, A.J. Lankford q, M. Mandelkern q, E.C. Martin q,
S. McMahon q, R.K. Mommsen q, D.P. Stoker q, S. Abachi r, C. Buchanan r, B.L. Hartfiel r,
A.J.R. Weinstein r, H. Atmacan s, S.D. Foulkes s, J.W. Gary s, J. Layter s, F. Liu s, O. Long s,
B.C. Shen s,1, G.M. Vitug s, K. Wang s, Z. Yasin s, L. Zhang s, H.K. Hadavand t, E.J. Hill t,
H.P. Paar t, S. Rahatlou t, U. Schwanke t, V. Sharma t, J.W. Berryhill u, C. Campagnari u,
A. Cunha u, B. Dahmes u, T.M. Hong u, D. Kovalskyi u, N. Kuznetsova u, S.L. Levy u, A. Lu u,
M.A. Mazur u, J.D. Richman u, W. Verkerke u, T.W. Beck v, J. Beringer v, A.M. Eisner v,
C.J. Flacco v, A.A. Grillo v, M. Grothe v, C.A. Heusch v, J. Kroseberg v, W.S. Lockman v,
A.J. Martinez v, G. Nesom v, T. Schalk v, R.E. Schmitz v, B.A. Schummv, A. Seiden v,
E. Spencer v, P. Spradlin v, M. Turri v, W. Walkowiak v, L. Wang v, M. Wilder v, D.C. Williams v,
M.G. Wilson v, L.O. Winstrom v, E. Chenw, C.H. Chengw, D.A. Doll w, M.P. Dorstenw,
A. Dvoretskii w, B. Echenardw, R.J. Erwinw, F. Fangw, K. Floodw, D.G. Hitlin w, S. Metzler w,
I. Narskyw, J. Oyangw, T. Piatenkow, F.C. Porter w, A. Rydw, A. Samuel w, S. Yangw,
R.Y. Zhuw, R. Andreassen x, S. Devmal x, T.L. Geld x, S. Jayatilleke x, G. Mancinelli x,
B.T. Meadows x, K. Mishra x, M.D. Sokoloff x, T. Abe y, E.A. Antillon y, T. Barillari y, J. Becker y,
F. Blanc y, P.C. Bloomy, S. Chen y, Z.C. Clifton y, I.M. Derrington y, J. Destree y, M.O. Dima y,
W.T. Ford y, A. Gaz y, J.D. Gilman y, J. Hachtel y, J.F. Hirschauer y, D.R. Johnson y, A. Kreisel y,
M. Nagel y, U. Nauenberg y, A. Olivas y, P. Rankin y, J. Roy y, W.O. Ruddick y, J.G. Smith y,

Nuclear Instruments and Methods in Physics Research A 729 (2013) 615–701



                       branching fraction

•                    is sensitive to a 
charged Higgs. Ratio to e/μ final 
state reduces uncertainties. 

• Result is inconsistent with the 
SM at 3.4σ. Belle is similar.  

• Also inconsistent with  
popular type-II 2HD model. 
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B ! D(⇤)⌧⌫⌧

B ! D(⇤)⌧⌫⌧

H+ has negligible impact on e or μ final states

Phys. Rev. Lett 109, 101802 (2012)
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Observation of Time-Reversal Violation in the B0 
Meson System

• Same event sample as CP violation (one B is tagged as 
B0 or ÆB0; other is CP even or CP odd), but include time-
ordering of the two B decays to directly demonstrate T 
violation independent of CP violation for the first time.
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Phys. Rev. Lett. 109, 211801 (2012) 

Asymmetry between  
ÆB0 → CP-odd and  
CP-odd → ÆB0  

best fit without T violation

best fit with 
T violation



Search for a dark photon

• Dark sector contains TeV-scale 
WIMPs, which can annihilate into 
SM fermions via dark photon A’.  

• A’ couples to SM with strength ε. 
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Invariant mass distribution of μ+μ- final state
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-µ +µ γ → -e+MC e
ψ J/γ → -e+MC e
(2S)ψ γ → -e+MC e
(1S)Υ γ → -e+MC e
(2S)Υ γ → -e+MC e

Most of the g-2 favored 
parameter space is excluded

g-2 favored
new BaBar result

arXiv:1406.2980 [hep-ex]

e+e� ! �A0

A0 ! e+e� or µ+µ�



Canadian grant holders

• UBC: Chris Hearty, Janis McKenna, Tom Mattison 

• Victoria: Justin Albert, Bob Kowalewski, Mike Roney 

• McGill: Steve Robertson 

• Total of 2 FTE. Peak was 10 faculty and 7 FTE.  

• Montreal is no longer on the grant as of March 2013. 
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Graduate students, postdoc

• only Nafisa and Greg are on the BaBar project grant. 

• 14 PhD and 25 MSc graduated.

Rocky So PhD UBC Search for light Higgs

Greg King PhD Victoria Lepton universality

Nafisa Tasneem PhD Victoria Muon pair FB asymmetry

Alex Beaulieu PhD Victoria Search for π

Thomas Lueck RA Victoria

Robert Seddon MSc McGill

Racha Cheaib PhD McGill
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B� ! ⇤p⌫⌫

B ! K⌧+⌧�

|Vcb|, B ! D⇤⇤`⌫



Canadian leadership

• Canadians have had a big role in the leadership of the 
experiment: 

• Mike Roney is spokesperson 

• Hearty, Roney, and Robertson were the physics 
analysis coordinator 

• Kowalewski, Robertson, Hearty, Roney, and Sobie were 
analysis working group conveners.  

• Hearty, McKenna, and Roney were run coordinators.
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Canadian analysis

• 35 papers have had primary Canadian analysts/authors 

• Includes flagship measurements such as        ,  
                 , and                 .  

• Also rare and forbidden decays, tau physics, 
charmonium, light Higgs searches
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⌧+ ! µ+� B ! K⌫⌫
|Vub|



Outlook

• Project grant funding will end March 2015. 

• Remaining students will be supported by the Belle II grant 
or possibly a discovery grant.  

• Anticipate 7 more Canadian papers. Additional topics 
remain, but probably no analysts. 
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