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Right handed neutrinos in Pythia [1410.3012]

Particle data of right handed neutrinos are already present
<particle id="9900012" name="nu_Re" spinType="2" chargeType="0" colType="0"

m0="500.00000" mWidth="0.00098" mMin="50.00000" mMax="0.00000">
<channel onMode="1" bRatio="0.1987400" products="11 -1 2"/>
<channel onMode="1" bRatio="0.0102040" products="11 -1 4"/>

Implementation as heavy resonances
// A left-right-symmetric scenario with new righthanded neutrinos,
// righthanded gauge bosons and doubly charged Higgses.
resonancePtr = new ResonanceNuRight(9900012);
setResonancePtr( 9900012, resonancePtr);
resonancePtr = new ResonanceNuRight(9900014);
setResonancePtr( 9900014, resonancePtr);
resonancePtr = new ResonanceNuRight(9900016);
setResonancePtr( 9900016, resonancePtr);

Missing
Decays from and to SM mesons
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Meson interactions of HNLs [1805.08567]

Production in leptonic meson decays
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Production in semi-leptonic meson decays in association with pseudo-scalar mesons

Γ (h → h′P `αN) = G2
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Production in semi-leptonic meson decays in association with vector mesons

Γ (h → h′V `αN) = G2
Fm

7
h

64π3m2
h′
C2
K |VUD|2|Uα|2

“
IV,g2 + IV,f 2 + IV,a2

+
+ IV,a2

−

+ IV,gf + IV,ga+ + IV,ga− + IV,f a+ + IV,f a− + IV,a+a−

”
,

3

3



Production of HNLs using Pythia

Light mesons
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Problems in B → Neeπ

Preliminary implementation on GitHub: janhajer/hnl
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https://github.com/janhajer/hnl


Decay of HNLs using Pythia

Masses below 1GeV
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Masses above 1GeV
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Underlying equations [1805.08567]

Γ (N → `αhP ) = G2
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Summary

The good Code simulates HNL production from and decay into mesons within Pythia

The bad Code is preliminary and has small discrepancy with the literature

The ugly At the moment the Code missuses the Resonance class from Pythia
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