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NP search strategies

Where to look for New Physics at the low energy?

Processes very suppressed or even forbidden in the SM

FCNC processes (µ → eγ, τ → µγ, B0
s,d → µ+µ−, K → πνν̄)

CPV effects in the electron/neutron EDMs, de,n...
FCNC & CPV in Bs,d decay/mixing & D mixing amplitudes

Processes predicted with high precision in the SM

EWPO as ∆ρ, (g − 2)µ....

LU in Re/µ
M = Γ(K (π) → eν)/Γ(K (π) → µν)
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SM success in K and Bd systems
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Very likely, flavour and CP violation in FC processes
are dominated by the CKM mechanism (Nir)
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UT tensions
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UT tensions
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UT tensions
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UT tensions

Planck 2010 P. Paradisi (TUM) Phenomenology of CP violation in Supersymmetry Planck 2010 CERN June 02, 2010 7 / 16



sin 2βeff tensions
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CPV in Bs mixing

d
sla

s sla  -1DØ, 6.1 fb

 

 

 

 

 b
  slDØ A

Standard Model
B Factory W.A.

 Xµ sD→  sDØ B

-0.04-0.03-0.02-0.01 0 0.01

-0.03

-0.02

-0.01

0

0.01

Sψφ = sin(2|βs|− 2φBs ) , AqSL ≡
Γ(B̄q → l+X) − Γ(Bq → l−X)

Γ(B̄q → l+X) + Γ(Bq → l−X)

New Physics in the Bs mixing phase?
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Why CP violation?
Motivation:

Baryogenesis requires extra sources of CPV
The QCD θ-term LCP = θ αs

8πGG̃ is a CPV source beyond the CKM
Most UV completion of the SM (MSSM) have many CPV sources

CPV in the MSSM
“Flavour blind” CPV phases Im(AiM

∗
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“Flavoured” CPV phases (Hisano, Nagai, P.P., ’06,’07,’08)

J(di )
LL = Im

˘

[Yu, δqLL]fd
¯

ii

J(di )
LR = Im

n

δqLLfdδ
d
RR

o

ii

J(di )
RR = Im

n

YufdδdRR
o

ii

where Yd ≡ fd f †d (fd = Yukawa coupling) and (δqAB)ij ≡ (m2
q̃AB )ij/mq̃Amq̃B
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Solutions for the SUSY CP problem

How to solve (naturally) the SUSY CP problem?

Decoupling some sparticles in the loop generating the EDMs
(hierarchical sfermions, split SUSY, 2HDM limit...)

Generating the CPV phases radiatively

Suppressing the ”flavoured“ CPV phases by means of small flavour
mixing angles
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EDMs and “flavour blind” phases
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“Flavour blind” phases in the MFV MSSM
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“Flavour blind” phases in the MFV MSSM
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CPV in SUSY see-saw

Radiative “flavour blind” CPV phases from the neutrino soft sector

Giudice, P.P. and Strumia, ’10
Planck 2010 P. Paradisi (TUM) Phenomenology of CP violation in Supersymmetry Planck 2010 CERN June 02, 2010 15 / 16



SUSY flavour models
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SUSY flavour models

Hp: CP is spontaneously broken in the flavour sector
Planck 2010 P. Paradisi (TUM) Phenomenology of CP violation in Supersymmetry Planck 2010 CERN June 02, 2010 17 / 16



Examples of flavour models

Altmannshofer et al. ’09,’10
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Br (Bs → µ+µ−) vs. Sψφ
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SφKS vs. Sψφ
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Model with purely left-handed currents
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CPV in D-physics
CPV in D0 − D̄0 ∼ ((VcbVub)/(VcsVus)) ∼ 10−3 in the SM

〈D0|Heff |D̄0〉 = M12 − i
2Γ12, |D1,2〉 = p|D0〉± q|D̄0〉
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aSL =
Γ(D0 → K+&−ν) − Γ(D̄0 → K−&+ν)
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CPV in D-physics vs. neutron EDM in SUSY
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“DNA-Flavour Test”

Altmannshofer et al. ’09
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