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Improved electroweak fit
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Outline

1. Why are low energy observables affected ?
2. Which observables are affected ?

3. Parameter scan

4. What comes out ?

5. Summary
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Why are SM observables affected?

PMNS matrix
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Lepton universality constraints

Ca = ZQ&L‘UM‘Z
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€Ce — Gu — 0.0022 = 0.0025
e, — €7 = 0.0017 £ 0.0038
€e — € = 0.0039 4 0.0040

Loinaz et. al., hep-ph/0403306



W-boson mass

Alexander Kartavtsev "Impact of TeV-scale sterile neutrinos on precision low-energy observables"



Alexander Kartavtsev

Invisible Z-decay width
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Charged to neutral current ratio
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Lepton-flavor violating decays
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Neutrinoless double-beta decay
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STU parameters
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Tree-level and loop corrections

[
Pt — 14+ 0.6 (ec + €, +0.0145T) — 0.0021 S,
[Flept]SM
1_\imr I C
[Mept  _ 1 67 (e + €4 +€,) +0.0021 S — 0.0015 T,
[Finv/rlept]SM

a2 plept
sin“ 0

[Sin2 Q}frpt]

=1-0.72(e. + €, +0.01457) 4 0.0016 S,
SM

—1+0.41e, —0.59¢, —0.0090 S + 0.0022 T,

—+— =1—14¢, —24¢,+0.031.5 - 0.00677,

=1+0.11¢. +0.11¢, — 0.0036 S + 0.0056 T" + 0.0042 U .

Loinaz et. al., hep-ph/0403306

Alexander Kartavtsev "Impact of TeV-scale sterile neutrinos on precision low-energy observables" 14



M1
M2
M3

al
a2
a3

Alexander Kartavtsev

Parameter scan
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Normal hierarchy: rare processes
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Normal hierarchy: EW fit
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Conclusions

RH neutrinos affect low energy observables
via induced non-unitarity of PMNS matrix
via loop corrections

With some fine tuning the fit can be improved
neutral-to-charged current ratio
W-boson mass

to a lesser extent invisible Z-decay width
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Inverse hierarchy: EW fit
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Heavy neutrinos in colliders
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Inverse hierarchy: LHC
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Inverse hierarchy: rare processes

x? (color coded)
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Quasidegenerate: EW fit
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Quasidegenerate: rare processes
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Self-energy contributions
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STU parameters
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Explicit expressions for T
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Non-unitarity in oscillations
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See-saw mechanism
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Baryogenesis via leptogenesis
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