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Histoire deBABAR

A BABARhas been a great adventure for
two decades, now nearly concluded

A My assignment is to tell you about
how the collaboration came together
made the various decisions needed
design a detector wedluited to
measuringCP violation at PEHRI,
and then built it

A The talk will cover

Prehistory

Developing the Collaboration

The LOI period

The TDR period

Construction

First results
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The si tuati on 1 n the mi d 0!

A In 1981 Bigi and Sanda showed that a measureme2® gfolation in B°
meson decay t€Peigenstates could be clearly interpreted, without
theoretical uncertainties.

A The prospect of a clean measuremer®idecays was exciting; perhaps
the Standard Model prediction of the strengtiCBfviolation would fail

A With the obser v @mesomlifetimeloy MarBIBand f a
MAC and i n 0 8{mingby&ARGUS and WAL, orelcould
contemplate measurir@P-violating asymmetries iB° meson decays

A Doing so would require flavetagging @B meson and then untangling
mixed from unmixed decays, which could be doneuBiig pr oduc e
e*e annihilation or in hadronic collisions

A However, ~10-10® B°B° pairs would be needed, a32order of
magnitude increase in the existing data sample

A Exploiting the quantum correlations ef8°  pairs producedq4s)
decays irefe seemed like a particularly elegant approach, but separating
the decays was difficult as tB8lifetime in the laboratory corresponds to
19%m
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Overview of the analysis
Reconstruct exclusivB decays to

CP eigenstates and flavor eigenstat
and tag the flavor of the othBrdecay

\

/SelectBCP candidate

| + 0 0
| I\\:K (B°- Jly K°, etc)
SelectB, events using, primaril ‘Y\ andB,_ candidates

leptons andK 's fronB hadronic K&BO- D”n),etc./

decays & determin® flavor

Measure thenistag fractionsy, and determine t
dilutionsD, = 1- 2w,

MeasureDz betweerB., andB,,, to determine the
signed time differencéx between the decays

Determine theesolution functiorf o r

=3 f

exp( ¢ot a)°)/2 5

R(Dt; & =3 Ny
p

i=1 §
I
David Hitlin Designing and Building BABAR B Factory Symposium Oct. 27 2008 Babar ™ and © L. de Brunhoff |




Snowmass 88
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Table 2. Comparison of B=Factory Techniques

Asymmetric Symmetric Z Z
Factor/Casa T{45) Ti{a5)+ 5 — 16 GeV/ T=0 P=0.0
(P = 0.45)
bb cross section, o (nb) 1.2 0.3 .11 6.3 .3
Fraction of BY, f; ‘043 0.34 0.35 0,35 035
K, reconstruction efficiency, &, 0.61 0.61 0.61 0.46 046
Tag efficiency, & 0.48 0.48 0.30 0.18 .61
[md Mhﬂd} {'E: KJ th K] {f'r D:I {fs D} il"‘l-?B:I
.08 008 Do 0.08 0.123
Wrong tag fraction, w
{0.27)
Asymmetry dilution, d .61 0.63 0.45 0.45 (.61
| Ldt needed for 3o 0.45-16 2.1-77 18-640 0.65-25 0.14-5.0
effect (100 cm=2) * (0.37-1%)
1.0 4.7 40 1.5 0.3

Relative [ £dt needed

| (0.8)

l *peak luminosity needed in units of 10°% cm™? sec™! for 107 seconds of fully efficient running at peak luminosity. I The Snowmass

Year




The Physics/Detector Effort

A Jonathan has covered the 21 potefBiBhctory projects that had emerged
by the end of the 0680s, a-id the

A On the physics and detector side, there were efforts in many places to
understand the details of the physics requirements and to undertake the
R&D required to build a detector to do the physics at an asymni€4&)
collider at the luminosity needed to measurelsin2

A In the period leading up to the approval of FER 1993 there were many
workshops, emphasizing accelerator, detector or physics aspects of the
problem (sometimes together), with attendance from far and wide

A A sample of West Coast activities
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