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* The CP asymmetry in T KsTrVvr: Standard Model vs experiment

 Non-standard contribution from “heavy’” new physics using EFT
e Suppression of direct CP asymmetry

e Connection to neutron EDM and D meson mixing

e Conclusions / implications
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 CPV observables are particularly interesting because of potential
connections to baryogenesis mechanisms

e Semi-leptonic tau decays offer several possibilities

* One of the simplest asymmetries
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* |n the SM, asymmetry controlled by CPV in neutral kaon mixing
T KO©

e T* [T7] decays into at K® [K°]

e Reconstruct KO(t) [KO(t)] = TT*TT™ over a time interval t| < Ts < t
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* |n the SM, asymmetry controlled by CPV in neutral kaon mixing

e SM versus measurement: 2.80 tension
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time-dependent efficiencies
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 BSM physics can induce A

direct CP violation (> TeV)
 Parameterize “heavy” new

physics contributions Vew, Mw

through effective Lagrangian
* Relevant terms at the Anag

: (~GeV)
hadronic scale:
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* Direct CPV from BSM physics! Need both strong and weak phases
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e Vector-scalar interference: no strong phase (same form factor, fo(s))

* Vector-tensor interference: strong relative phase of Br(s) and f«(s)
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* Normalization from lattice QCD: Bt(0)/f+(0) = 0.678(27) Baumetal, 1108.102]

* Phase info from unitarity relations: TTIK intermediate state contribution
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Vector-tensor interference vanishes up to inelastic corrections
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e fi(s) dominated by elastic K*(892) resonance

e |nelastic corrections around K*(1410)
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e fi(s) dominated by elastic K*(892) resonance

e |nelastic corrections around K*(1410)

e Assuming 0+(s) — OT1(s) ~ 20+"¢l(s) =

Az < 0.03[Imcr|

~2 orders of magnitude suppression compared to analysis assuming d1t=0

(e.g. Devi et al., 1308.4383)



e Tensor current originates from SU(2)w % U(l)y invariant operator

=z _4 R=(1+")’5)/2
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\

Induces u-quark EDM
— neutron EDM

Explanation of tau CP asymmetry requires
Im(ct) ~ 0.1 =

Need cancellations in nEDM of one part in 10* ! U U



e Cancellation possible through more general flavor structures (Cs3i1)

 But nEDM and D-meson mixing Vyalm et + VyIm ! nEDM
probe ~ orthogonal combinations! (VchT 4 V,ocE )2 D mixing
u C

=
!




e Cancellation possible through more general flavor structures (Cs3i1)
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 But nEDM and D-meson mixing VudImC + Vielm e nEDM
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Explanation of tau CP asymmetry requires non-trivial conspiracy of couplings



* BaBar measurement of CP asymmetry in T—=KsTTV+ differs from
Standard Model at 2.80

e Non-standard explanation from “heavy” new physics runs into trouble

e |t can only come from tensor-vector interference: but
“strong phase” is greatly suppressed (Watson’s theorem)

e |t requires large “weak phase” in conflict with neutron EDM
and D meson mixing

e [f confirmed at Belle-Il, this would point to “light” BSM physics






@ QED corrections antonelii et al. 2013 produce non-vanishing vector—scalar interference

@ Suppressed by
@ fp(s)vs. f(8)
o Kinematics
o O(a/m)

@ Final estimate

IAZEM| < 107*|Im cs

e From 1 — Ksmv, spectrum: |Imcs| < 1

— phenomenologically irrelevant
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f+(s) = f+(0)Q(s),  Br(s) = Br(0)Q(s),
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