
1-loop

Diego Restrepo

Instituto de Física
Universidad de Antioquia
Phenomenology Group
http://gfif.udea.edu.co

http://gfif.udea.edu.co


Up to electro-weak triplets
(Color singlets)

1



Up to electro-weak triplets
(Color singlets)

1



Hirsch-subindex → In the Acknowledgements section

ft "martin hirsch" and a AUTHOR

José W.F. Valle 16 Avelino Vicente 12 Diego Aristizabal 7 Diego Restrepo 7
2



Up to electro-weak triplets
(Color singlets)
Result: 35 models

3



SARAH

SPHENO

MicroMEGAS MadGraph

4



Radiative neutrino masses in the singlet-doublet fermion dark matter model with scalar singlets

Diego Restrepo(Antioquia U.), Andrés Rivera(Antioquia U.), Marta Sánchez-Peláez(Antioquia U.), Oscar Zapata(Antioquia U.), Walter Tangarife(Tel Aviv U.)

PHYSICAL REVIEW D 92, 013005 (2015)

Like the MSSM bino-Higgsino sector (arbitrary couplings)

5



Radiative neutrino masses in the singlet-doublet fermion dark matter model with scalar singlets

Diego Restrepo(Antioquia U.), Andrés Rivera(Antioquia U.), Marta Sánchez-Peláez(Antioquia U.), Oscar Zapata(Antioquia U.), Walter Tangarife(Tel Aviv U.)

PHYSICAL REVIEW D 92, 013005 (2015)

Like the MSSM bino-Higgsino sector (arbitrary couplings)

5



Radiative neutrino masses in the singlet-doublet fermion dark matter model with scalar singlets

Diego Restrepo(Antioquia U.), Andrés Rivera(Antioquia U.), Marta Sánchez-Peláez(Antioquia U.), Oscar Zapata(Antioquia U.), Walter Tangarife(Tel Aviv U.)

PHYSICAL REVIEW D 92, 013005 (2015)

Like the MSSM bino-Higgsino sector (arbitrary couplings)

SPHENO

5



Radiative neutrino masses in the singlet-doublet fermion dark matter model with scalar singlets

Diego Restrepo(Antioquia U.), Andrés Rivera(Antioquia U.), Marta Sánchez-Peláez(Antioquia U.), Oscar Zapata(Antioquia U.), Walter Tangarife(Tel Aviv U.)

PHYSICAL REVIEW D 92, 013005 (2015)

Like the MSSM bino-Higgsino sector (arbitrary couplings)

MicroMEGAS

5



Radiative neutrino masses in the singlet-doublet fermion dark matter model with scalar singlets

Diego Restrepo(Antioquia U.), Andrés Rivera(Antioquia U.), Marta Sánchez-Peláez(Antioquia U.), Oscar Zapata(Antioquia U.), Walter Tangarife(Tel Aviv U.)

PHYSICAL REVIEW D 92, 013005 (2015)

Like the MSSM bino-Higgsino sector (arbitrary couplings)

MadGraph

5
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Exit models Dark matter models
SM field in the loop Only fields beyond the SM Stabilizing symmetry Accidentally stable

38 368 115 203
406 318

724

Table 1: (i) use only scalars and fermions as BSM fields; and (ii) avoid stable charged relics. “Exits”
as particles that can decay into standard model fields

8



1-loop Dirac neutrinos case
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