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Facility L o(BB) [Ldt BB pairs
Present facilities:

(Stage I)

CESR Il ete™ Y(45) 5x 102 1.15nb 95  5x10°
LEP ete™ Z° 16x10%  67nb 0.16 0.9 x10°
FNAL Run I (pp) 2 % 10% 100 wb 0.1 1x101°
Next round facilities:

(Stage II)

PEPII ete™ Y(4S) 3x10% 1.15nb 30 3x10
also KEK

PEPII e*e™ Y(55) 3x10%® 0.1 nb* 30 3x10°
CLEO III ete™ Y(4S) 1.7 x10%¥® 1.15nb 17 2x107
CLEO III e*e~ Y(55) 1.7 x 10* 0.1 nb® 17 2x10°
FNAL Run II ®(pp) 1x102 100pb 1.0 1x10M
HERA-B 40 MHz ¢ ~10 nb - 3x10®
Facilities after 2003:

(Stage I1I)

BTeV FNAL (pp) 20 %102 100pb 20 2x10%
Upgraded PEPII e*e~ 3 x10* 1.15mb 300 3 X 10®
CESR Phase IV eTe” 3x10% 115nb 300 3 x10°
LHC ¢ pp (>2005) 1.5 x 103 500 ub 1.5 8x 101

eEstimated BB, based on arguments like those outlined in the text.
5 Main Injector Design. Upgrades have been proposed.

¢ Interaction rate per second on 50 um diameter C, Cu, or Al target.
4 LHC-B reference design.

Table 6: Luminosity goals, cross sections, and rates of produced B’s. The lumi-
nosity £ is given in cm~2s” 1. The integrated luminosity, [ Ldt, is given in ot
For Stage I, the value given is for the cumulative data analyzed thus far. The
numbers for LEP are representative of a single experiment. For Stages IT and III,
it is the projected amount for one year’s (10s) running. The number of BB pairs
is for a year’s running.
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mixing | £3

sin2
Precision Technique Comments
BaBar $0.050 @30 b | J/Y¥Kg, D™D, etc. | Estimates from TDR [44]
+0.019 @ 300 fb~!
CLEO
CDF +0.08 @2 fb J/YKs Without time-of-flight.
+0.07¢@2fb ' | J/UKs With time-of-flight.
From CDF 1I TDR [43]
DO +0.16 J/WKs From [46
HERA-B | £0.13 JJ9Ks From (47
BTeV +0.015 J/YKs From (48
ATLAS | £0.017 JJuKs From [42
CMS +0.023 J/WKs From [43
LHCH | £(0.017 —0.011) | J/¥Ks From (49

Table 9: Claims of the various experiments for their ability to measure sin 2.
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[ sin 2a
Precision Technique | Comments
| BaBar +0.085 @ 30 fb~! | ¥ 7™, pm, | Estimates from TDR [44].
a;m, etc. Measure « even with penguins.
CLEO
CDF +0.10@2fb ! | atn” With time-of-flight.
Uses dE/dzx from drift chamber.
Measures asymmetry only [45].
Do | No K/ separation
HERA-B | £0.22 atnT From [47]
Measures asymmetry only.
BTeV | £0.03 mtn” From [48]
Measures asymmetry only.
ATLAS | £0.18 Tt From [42]
| Measures asymmetry only.
CMS +0.16 | m7m™ From (43] ]
Measures asymmetry only.
LHCbH +0.05 o ez el From [49]
Measures asymmetry only. |

Table 10: Claims of the various experiments for their ability to measure sin 2«
in B — wtr~ itself. Because of the likely contribution from penguin diagrams,
whose weak phase differs from that of the tree diagrams, the analysis is much
more difficult than for sin 23. The asymmetry by itself does not determine sin 2c,
though the precision indicated in the Table represents the uncertainty in sin2a
computed as if there were no penguins. In principle, using isospin symmetry
and measuring the time-dependent (tagged) decay to w~m~, together with the
branching ratios to 7%7%, %0, suffice to find «, up to discrete ambiguities, even
in the presence of penguin amplitudes. CESR can contribute by measuring the
decays without time dependence. Unfortunately, a very small branching ratio is
expected for B — 7%7%, making this approach problematic. More promising is the
use of B — p, though again a small branching ratio to p°n° may impede this
program and require extensive running. It is assumed that the hadron colliders
will not measure modes with 7°’s, although LHCb has begun consideration of the
pm channel [49]. ¢
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~ -
[ Precision Technique | Comments
BaBar Similar to CLEO
CLEO +30° @l4fb™! | K7 For theoretical uncertainties
+15° @75/~ | Kn see Section 3.2.3.
+£10° @300fb~" | K7 L
CDF [ 3 20-25° | B >D.E_|B>DE-
DO IS -
HERA-B
BTeV o(siny) ® £0.10 | B, - D,K* | Measures sin(y % §) [50]
o(y) ~ +8° B~ — D°K~
B — Kn
ATLAS | uncertain B — DK Analysis in progress
CMS unknown
'LTHCb | o(y) ~ £10° B, = D,K* | [49] ]

Table 11: Claims of the various experiments for their ability to measure the angle
7 in the unitarity triangle. '

23
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B Amg and z,
Precision | Technique Comments N

BaBar

{ CLEO Yo |60 : -
CDF Measure if z, < 2@ | B; — Dynm | 45] we LW ToF # 200
DO Measure if z, < 16 | By = Dynn 51] !
HERA-B

E‘B'Te\-" Measure if z, <40 | By — Dyw EOI configuration

' Measure if z, < 80 | B, — Dsm | Square hole pixel design
ATLAS | Measure if z, < 38 | B — Dy, a; | [42]
CMS Measure if z, < 38 | Bs — D,m (43
LHCb Measure if z, < 91 | B, — D7 [49

Table 12: Claims of the various experiments for their ability to measure the mass
difference Am; and the corresponding mixing parameter ;.
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