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3.	Our	model	

Table2. Classification of Models which generate Dirac neutrino masses

Table1. Classification of models 
which generate Majorana neutrino masses

Seesaw	mechanisms Models	which	generate	
neutrino	masses	radiatively [1]

Table1.	Seesaw	mechanisms	(𝑖 = 1 ∼ 3)

Majorana masses are
generated by the tree diagram 

Loop diagram

Some models can also explain DM
by a new unbroken 𝑍) symmetry [2] .

Some models generate 
Dirac type neutrino masses [3,4]

Classification	of	simple	models	[5,6]	

In the case of Majorana neutrinos [5]

In the case of Dirac neutrinos [6]

1. w/o new sym.

2. w/ an unbroken 𝑍) sym.   

No new fermions.

Assume

In [7], it was shown that if the signal of h → 𝜇𝜏 is observed in future collider experiments without detecting the signal of 𝜏 → 𝜇𝛾, 
almost of all models generating neutrino masses are excluded.  We construct a new model for neutrino masses and dark matter which 
can be survive in such a  case. 

(𝛼 = 1 ∼ 3)

𝑍′) : Softly broken 𝑍) sym. 

LFV decays by Yukawa interaction with new scalar 𝜑

When models have only one new Yukawa interaction,  

e.g., Type-I  

When two kinds of scalars couple with left (right)-handed lepton,

If ℎ → 𝜇𝜏 is observed w/o 𝜏 → 𝜇𝛾, 
M2 ～ 4, M6 ～ 8 and D5, D6, D13 ～ 16, D18 

and Type-I, III seesaw mechanisms are excluded.

Can	be	cancelled

Signs of 𝜆456 and 𝜆457 are different, the cancellation  occur in only 
𝜏 → 𝜇𝛾.

D3, D4, D11, D12, D17

In D3, D4, D11, D12

If ℎ → 𝜇𝜏 is observed w/o 𝜏 → 𝜇𝛾, only D17 may survive 
in simple models generating neutrino masses.  
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DM candidate : 𝜓AB

Orange	points

𝜆4C6 > 0, 𝜆4C7 > 0

Blue	points

𝜆4C6 > 0, 𝜆4C7 < 0

Red	points
Our benchmark scenario 

( DM : 𝜓HB )

𝑌<I ≫ 𝑌KI > 𝑌LI


