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Experiments
LHCDb, super B factories

approved super B

Proposed LHCE Upgradeo- _ factories projects:

é_ SiiErB SuperB SuperKEKB
: site Tor Vergata | Tsukuba
_ Belle 11
commissioning | Early 2016 | Spring 2015
- o machine cost | 360 Me* 320 Me
36 2c-1 -1 -1

* estimate provided for LP2011
by SuperB management

2011

2030

2010 2015 2020 2025

Disclaimer:

Prediction is very difficult, especially if it's about the future.
Niels Bohr (1885-1962)
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B - sy |
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) A. Soni et al., PRD82, 033009 (2010)
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B > s

branching fraction
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Belle, PRL103, 171801 (2009), 657M BB
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B > s#f
direct CPV M,
® 400 GeV
* 600 GeV
Acp can be measured using A. Soni et al., PRD82, 033009 (2010)
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specific final states (no K final states) 0.008 }
, . : . . 0006}
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B > svv
branching fraction Belle, PRL99, 221802 (2007), 490 fb!
_ g sigr_1a|§ a) B® —+ K*O0up
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B4 full reconstruction: NeuroBayes; exp. bkg. (scaled to sideband)

TOP detector &,5<7 x1.1-1.15/track;
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reass _ _ NpygP=4.2 +1.4
together: Ngg: X1.8; N4 X0.9 (stat. of MC and sidebands,

fully (partially) reconstruct By,;
reconstruct h from Bg,—hvv;
no additional energy in EM calorim.; signal at E- ~0;

—

Illlllllll

O NWE OO
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ECL distr. checked with wrong-sign)

BY > K*vy Ng;oe®=0.34
| £dt=50 ab1, semil.+hadr. tag: (AB° — K*0yy) = 1.3x10°5
Ngig ~240; Ny, ~4600 G. Buchalla et al., PRD63, 014015 (2001) )

AB°® — K*vy) can be measured to £(25-30)%;
similar precision for AB° — K vv);
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Belle, PRL99, 221802 (2007), 490 b2

5L | o) Bt = Ktup

B > svv

branching fraction wE

B* > K vy 155_ _+_
S

includes irreducible background from 1: j:l-h :‘F‘+F+q+‘_i§:
B >ov 7 >K'y; GE T T

AB* = 1v) Hr - Kv) I AB = Kwy)l ~ 30%; 9 0204 98 08 E;c'f((;;{,)
if AB* — rv) known to 5% =

negligible contribution to uncertainty; -- exp. signal (20xBr)

exp. bkg. (scaled to sideband)

B* — K*vvsuffers from larger bkg. than B® — K*0ypy N SXP=20.0 44.0

need to use NeuroBayes with larger purity N op=0.52

and smaller eff. (P x2, &,,4™" x1.6) (AB* — K*1) = 3.6x10°
)

. G. Buchalla et al., PRD63, 014015 (2001)

AB* — K*vv) can be measured to £(25-30)%;
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B > svv
branching fraction My
® 400 GeV
if B(K*vv)/B(svv) ~ 50% ©600Gev [
B(Kvv)/B(svv) ~ 10% e |
(like for B - sH) 'g 44605 } l
g 4.2e-05 f
probably possible to measure 5 405
‘B(B > svv) with accuracy 25%, 3.8¢-05 |
two exp’s 18% 23:2: -
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A. Soni et al., PRD82, 033009 (2010)
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Conclusions

« some measurements of inclusive rare B meson decays
provide constraints on SM4

« super B factories needed to perform measurements with accuracy needed

observable accuracy comment sensitivity to
SM4

B(b —sy) 3% ok

Acp(b —sYy) 0.2% —
B(b —st) 1077 0 <g%< 6 GeV? ?

Acg(b —si) 0.03 0 <g2< 4 GeV? Jekk

Acp(b —sh) 5-103 *

B(b —svv) 25%

n.b.: approximate expected accuracies for two super B factories @ 50 ab!
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