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Outline of Section 22.2 

In this section, we present the impacts of the results 
from the B factories on the specific new physics 

models.  We focus on the several B factory 
measurements which played significant roles in 

eliminating or constraining those new physics models. 
Maximum of 10 pages
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We went through “old” documents to see if we are not 
missing something important... 
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• 13.1: Baryogenesis

• 13.2: Model independent analysis 
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Figure 8. Allowed regions in the ρ − η plane (top) and the r2
d − 2θd plane (bottom) in the presence of new

physics in B−B mixing. The left [right] plots are the allowed regions without [with] the new constraints on α,
γ, cos 2β, and 2β +γ. The dark, medium, and light shaded areas have CL > 0.90, 0.32, and 0.05, respectively.

5.1 New physics in B0 − B0 mixing

These new measurements give powerful con-
strain new physics. In a large class of models
the dominant NP effect is to modify the B0−
B0 mixing amplitude, that can be parameter-
ized51 as M12 = M (SM)

12 r2
d e2iθd . Then, e.g.,

∆mB = r2
d ∆m(SM)

B , SψK = sin(2β + 2θd),
Sρ+ρ− = sin(2α − 2θd), while |Vub/Vcb| and
γ extracted from B → DK are tree-level
measurements which are unaffected. Since θd

drops out from α + β, the measurements of
α, together with β, are effectively equivalent
in these models to NP-independent measure-
ments of γ (up to discrete ambiguities).

Figure 8 shows the fit results using only
|Vub/Vcb|, ∆mB, SψK , and ASL as inputs
(left) and also including the measurements of
α, γ, cos 2β, and 2β + γ (right) in the ρ − η
plane (top) and the r2

d − 2θd plane (bottom).
The new data determines ρ and η from (ef-
fectively) tree-level B decays, independent of
mixing, and agrees with the other SM con-
straints. The allowed region in the r2

d − 2θd

parameter space has shrunk immensely.
The somewhat disfavored “non-SM region”
around 2θd ∼ 80◦ (CL < 20%) is due to the
η < 0 region in the top right plot and discrete
ambiguities. Thus, NP in B0 − B0 mixing is
severely constrained now for the first time.

--- to be discussed with fitter editors

--- to be added
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--- to be discussed with fitter editors

--- to be added

Going to Section 13?

Going to Section 22.1?



• 13.4 SUSY 

- 13.4.1-2 SUSY CP problem (many hadronic 
modes mentioned) 

- 13.4.3 R parity violation (constraint on λ)

- 13.4.4 Mass insertion

• 13.5 Extra Higgs 

- Radiative decays sensitive

- Helicity enhancement
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• 13.6 Extra Fermions 

- 4th generation: D-Dbar mixing, Z penguin

• 13.7 Left-Right symmetric model

• 13.8 Strong Dynamics models

--- to be added

--- maybe for the future part...

--- maybe as RS model...



13.9 Summary 921

Table 13-6. Model-dependent effects of new physics in various processes.

Violation –

Model – Mixing Decay Ampl. Rare Decays Mixing

MSSM SM No Effect – yes No Effect

Same Phase – no

SUSY – Alignment SM Small Effect Big Effect

New Phases

SUSY – SM No Effect No Effect

Approx. Universality New Phases

-Parity Violation Can Do Everything Except Make Coffee

MHDM SM/New Phases Suppressed , Big Effect

2HDM SM/Same Phase Suppressed No Effect

Quark Singlets Yes/New Phases Yes Saturates Limits

Fourth Generation SM/New Phases Yes Saturates Limits Big Effect

LRM – No Effect No Effect , No Effect

– Big/New Phases Yes , No Effect

DEWSB Big/Same Phase No Effect , Big Effect

though in many cases further data may limit the available parameter space. In the more exciting

eventuality that the results are not consistent with Standard Model predictions, the full pattern of

the discrepancies both in rare decays and in -violating effects will help point to the preferred

extension, and possibly rule out others. In either case there is much to be learned.

REPORT OF THE BABAR PHYSICS WORKSHOP



• Model I: SM

• Model II:  Anomalous top coupling

• Model III:  Anomalous WWγ coupling

• Model IV:  2HDM (Type I and II)

✓ tanβ-mH plan constraints: typically small 
tanβ and constructive enhancement

• Model V: SUSY (chargino, MFV)
✓ Destructive contribution possible 

J. Hewett, hep-ph/9406302

--- to be added
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• Model VI:  Triplet Higgs

• Model VII: Extended Techincolor

• Model VIII:  Leptoquark

• Model IX: Left-Right symmetric model

• Model X:  4th generation



• Model VI:  Triplet Higgs

• Model VII: Extended Techincolor

• Model VIII:  Leptoquark

• Model IX: Left-Right symmetric model

• Model X:  4th generation

Lepton flavour violation to be included (it is not discussed 
much in Babar book, maybe because it was before Neutrino 
mass discovery?).
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