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1. Problems

3

M
O

Ca
 - 

01
/1

0/
20

19

 Neutrinos masses 

ARXIV:1307.5487

 Dark matter 

https://chandra.harvard.edu 
Plank 2018

Scotogenic models Ma, 
Phys.Rev.D73:077301,2006

https://chandra.harvard.edu/


Singlet-doublet: Majorana case 
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 ~MSSM ~ Bino-higgsino

PRD 92, 013005 (2015)
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Neutrinos (Weinberg operator) 
PRD 43.1566 (1979)



2. Dirac case
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PRD 97, 095092 (2018)



The new model: SDFDM
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Particle content  
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L and V

Radiative 
neutrino masses

Higgs Mixing
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● EWPT: STU 

● DM particle 

Where:

● Bi-unitary diagonalization 
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Dark matter
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MicrOmegas Comput. Phys. Commun. 
176, 367 (2007)

New channel



Direct detection
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3. Numerical results 

11

M
O

Ca
 - 

01
/1

0/
20

19

Scan: SHARA + MicrOmegas + SPHENO

● DM
● Neutrino physics
● STU

● Potencial perturbativity
● LFV ...

Comput. Phys. Commun. 
185, 1773 (2014)

Comput. Phys. Commun. 183, 
2458 (2012)

Comput. Phys. Commun. 
176, 367 (2007)
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Spin dependent cross-section
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 cross-section



14

M
O

Ca
 - 

01
/1

0/
20

19

4.  Majorana vs Dirac DM



Conclusions
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● We were able to have Dirac DM and Dirac neutrinos in the 
SDFDM model. 

● The new S Higgs-scalar plays an important role in order to get 
the relic abundance and also for the neutrino physics.

● The model has signals for direct-indited, LFV …

● The model could be tested in the future by experiments such as 
DARWIN. J. Cosmol. Astropart. Phys. 11 (2016) 017

● We find that the allowed parameter space of this model is 
broader than the well-known Majorana dark matter scenario.
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Thank you!
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Backup
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V co-positivity
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Neutrino matrix
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Yukawa couplings
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SI cross sections
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Scan
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